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How to make best use of the LSM 410 invert operating instructions

A few symbols in these operating instructions will help you to recognise the nature and purpose
of information immediately:

The WARNING symbol warns against hazards for the user that might arise when operating
the laser or which might emanate from dangerously high voltages.

The CAUTION symbol warns against faults and hazards that might arise during operation
and which might cause damage to the unit.

The MOTE symbol will help you to optimally solve your work problem. It represents a
“practical tip” which will help you to find out which settings and methods are capable of
improving or accelerating a procedure.

The EXAMPLE symbol identifies those points in the text where a previously explained topic
is presented with reference to a concrete example.

The APPLICATION symbol will help you to find a possible approach to a solution to your
special application problem.

Depending on the problem, these operating instructions will supply you with various possibilities:

« If you want to quite generally know what topic areas are dealt with where, you can obtain a
general overview by referring to the following outline of sections.

= To make it easy to get a general picture, you will find a detailed table of chapter contents at the
start of every chapter. Here, you will see at a glance what topics are dealt with in detail.

= |f you are completely new to the LSM 410 invert, then you are urgently advised to begin with
Sections 1 and 2.

= If you already have an adequate knowledge of the system structure, you should nevertheless
conscientiously work through Sections 4 and 5 to obtain information on operation and the
application tasks. Don‘t try to find a solution to your problem by trial and error.

s Ifyou have a fundamental knowledge of a subject matter, but you are not sure whether you are
fully informed about all important possibilities, go over the problem chapter and, in doing so,
pay attention to the corresponding subheadings.

¢ Use the page—oriented list of key words in Section 10 if you want to quickly find the sections
containing concrete details of your problem.

' Always remember: The time you invest in sensibly getting acquainted with the product'
will pay for itself many times over in your application task.
@

=
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‘I This section contains general notes from the manufacturer on device safety and on
operating safety and also contains information on possible hazards related to failure to
observe the device documentation.

2 Here you will find a description of the individual system components. Any possible options
are dealt with in the annex. Diverse block diagrams will swiftly convey an adequate
knowledge of the system to you to enable you to optimally assess the performance capa-
bilities of your LSM 410 invert.

3 This section contains a tabular list of meaningful laser combinations as well as the affiliated
emission filter and colour splitter combinations.

4 In the section entitled “Operation”, you will find fundamental information on commission-
ing by service personnel, on commissioning by operating personnel and notes on how to
work with laser scan technology.

5 In this section you will find notes on user-oriented problem areas and examples of solution
proposals or suggestions of how to optimally master your special microscopy task using the
LSM 410 invert.

6 This section contains a description of the LSM software package (basic program and
add-ons). At the same time, all functions and settings are presented in a systematic form
and in the order in which they can be reached from the basic menu via the sub-menus and
dialog boxes.

7 In this section you will find tips and practicai hints on how to generate so—called macro
functions yourself that are harmonised specially to your needs.

8 This section contains general notes on care operations that can be carried out by the
operator on the LSM and also contains references to maintenance and service operations
that should by carried out by the Technical Service.

9 In this section you will find detailed information on installation of the operating system and
the graphical user interface, information on setting up Start/Ini files, information on how
to adapt the LSM system to specific hardware and nationally specific settings and notes on
how to perform an LSM program update.

1 O Here you will find certificates and test reports concerning the LSM system and diverse lists
which will substantially facilitate handling of the LSM documentation.
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l Notes on device safety

2 Description of the LSM 410 invert microscope system

_3 Emission filter and colour splitter components, laser combinations
4 - Operating the LSM 410 invert microscope system

5 Application tasks

6 Software description

7 Macro_s

8 Care, maintenance, service

9 Software installations and adaptions, program updates

1 0 Annex
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LSM 410 invert

Country:

Order No.:

Serial No. (CZG):

Delivery date:

Special design: (Specification is available and is included with the report)

Stand:

Operating voltage: 100 V |:|

Options:

Transmitted light detector: Manual (45 25 65) |:|

EISA computer
High resolution
TMC stage (41 90 23)

Laser tweezer

Software options: 3D
Time series

Remote

B 40-050 e 10/95

Axiovert (special design) (45 13 03-9801) D
Axiovert 100 6-F H (45 13 10) ]
Axiovert 100 5 H/DIC (45 13 11) ]
Axiovert 135 (TV) (45 13 14) [ ]
Axiovert 6-F H (TV) (4513 14-9801) | |
Axiovert 135 6-F H (45 13 15) ]
Axiovert 1355 H/DIC (45 13 16) L]
Axiovert 135 M (45 13 30) ]
Optovar @51373/74) | |
15v [ | 127v [ | 230V [ |
Motor (45 25 67) [ |

Yes D No |:|

Yes D No D

Yes |:| No |:|

Yes |:| No D

D Scanning stage (x,y) D
I___\ Surface topography D
Vi
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NOTES ON DEVICE SAFETY

1.1 General

The LSM 410 invert laser scan microscope including original accessories and compatible accessories
from other manufacturers must only be used for the microscopy methods described in these
operating instructions.

The manufacturer cannot assume any liability for any other application, possibly also involving
individual modules or single parts. This also applies to all service or repair operations that are not
carried out by authorised service personnel. Moreover, all guarantee/warranty claims will also be
null and void for those parts that were not directly affected by repair.

1.2 Regulations

An extensive knowledge of the hardwarefthe system is indispensable for safe operation of the
LSM 410 invert.

conscientiously before operating the LSM 410 invert! You can obtain additional informa-
tion on the delivered hardware configuration and on optional expansion possibilities from
the manufacturer or via the service hotline.

NE Read these operating instructions and all device publications belonging to the system

= The LSivi 410 invert was designed and tested in conformity with IEC publication 1010-1,
“Safety regulations for electrical instrumentation and control and laboratory devices”,
taking applicable CSA and UL specifications into account, and was delivered in a safe
condition {good manufacturing practice).

= As the system is largely operated via menus on a computer, you as the user should be
acquainted with the principles of the MS DOS operating system and its graphical user inter-
face WINDOWS. The corresponding manuais are supplied together with the programs.

= In accordance with WHO regulations, the LSM 410 invert is a device that belongs to laser
hazard class 3b. The WHO recommendations concerning health and industrial protection
when handling laser devices must be observed. The operator of the unit must also observe
the legal accident prevention regulations.

B 40-050 e 10/95 1-3



LSM 410 invert

1.3 Motes on setting up the microscope system

The LSM 410 invertis set up and assembled on the system base plate, and the unit is commis-
sioned, including a basicintroduction for the operating personnel, by authorised Carl Zeiss
service personnel.

The LSM 410 invert laser scan microscope is delivered in three wooden crates:
= Crate 1:  system table and, if applicable, external lasers
= Crate 2: stand unit mounted on a granite plate

= Crate 3: electronics rack, tovwer

Four persons are needed to set up the LSM 410 invert!

a The LSM 410 invert must be set up so as to ensure that the minimum clearance between
/¥\ | thewall and the rear of the system is no less than 0.5 m. This clearance is needed for adjust-
ment and maintenance operations.

Do not set up the unit in the proximity of heat sources such as radiators or direct sunlight. To avoid
heat build-ups, the ventilation openings on the microscope system must not be covered up.

The unit must be connected to a properly installed socket outlet with earthing contact by means
of the included mains cables. The PE connection must not be detrimentally influenced by the use
of extension [eads.

. Before connecting the mains cables, please check whether your mains voltage corresponds
!/35 to the voltage specified on the rating plate of the electronics rack.

A The back panel of the electronics rack must only be removed by specialised Carl Zeiss
/!\ personnel. This also applies to establishing or modifying cable connections on system
components.

After installation or after conversion of the LSM system, authorised specialised personnel must
carefully check that it is in a proper condition and, particularly, that covers protecting against laser
radiation are present.

Tube openings or other unused mounts should always be protected against dust and moisture with
the corresponding device components or with termination covers/blind plugs.

By establishing a corresponding workplace environment, make sure that the formation of electro-
static charges by electronic components is avoided.

To avoid vibrations during operation, the LSM 410 invert should only be operated in conjunction
with the system table (vibration damping).

1-4 10/95 B 40-050 e
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1.4 Notes on handling the computer and data media

The computer used as standard in your LSM system is an IBMi-compatible computer that operates
with the DOS operating system under the WINDOWS graphical user interface.

Do make sure, though, that you receive your LSM system with the operating system
installed, with initialisation and start files set up and with the LS program incorporated
in the autostart routine.

If you should ever replace the computer, the operating system, the start files and the user software
must be reinstalled. If you have enough experience in handling DOS and WINDOWS, you canrestore
the prerequisites for execution of the LSM program on your new computer yourself (see also the
information in Section 9).

If you are unsure, however, then enlist the aid of an authorised software specialist or Carl Zeiss
service.

As standard, your computer has one hard disk drive and one diskette drive for 1.44 MB diskettes.
When working with the hard disk, it is important to know that it always becomes slower

the more data it contains. Therefore, store data that you do not permanently need on
diskette.

. When handling diskettes, avoid data losses by protecting them against extreme tempera-

A tures, moisture and magnetic fields. The data on a diskette is stored in the form of magnetic
signals. To some extent, monitors, telephones or even lamps generate magnetic fields that
might destroy this data. Also, never open the metal cover on diskette cases. A diskette’s
surface can also be destroyed by touching it.

Never switch off your computer while data media are in operation and back up your files
by creating back-up diskettes in good time.

B 40-050 e 10/95 1-5
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\iarning and information plates

Contact Carl Zeiss Germany or one of the service agencies if you should discover that the

. The warning and information plates attached on the LSM 410 invert must be observed.
fl!

plates listed below are missing. You will receive a free replacement.

The A plate means: “Do not unscrew securing screw as otherwise laser beam will escape.
For use by service only!”

LASER
APERTURE

1-6

DANGER
Lz rurdiBlian Whatl gk reasivail
Avizitl difes] axpasung i DesEn,
Ses mstrutlan maral,

LASER RADIATION
MR E T e
CLAZE 35 LAZEH FHDOLST AS SER e 855

Figure 1-1

>

VISIBLE & INVISIBLE
SER Ry N
AVOID EYE OF SKIN EXPOSURE
TO BEAM

& 150 m¥¥ Ar 351/364 nm
* 100 myy AdAIKT 48B/514/588/647 nm
= 5 m¥y HeNe 543/6331191 nm

Class 3b LASER FRODUCT

\Warning and information plates on the front of the unit

10/95 B 40-050 e



LSM 410 invert

LASERSTRAHLUNG
Pl T LA 2 I HAHL ALSEET 2B
LASER KLASSE 55 MAGH IEC B25

DANGER
Lasat sadiation when pats (oameed
Akl diseol majsasiine o Ehm
See instrucian mertel.

~C
~C

MANUFACTURED IN GERMANY BY

Carl Zeiss |:|
07740 Jena

or

Conferms 1o CFA 1040 1¢ and 1040.11

DANGER
LASER HADLATISN WHEN OPEN
AVOID QIAECT EXPOSURE TO BEAM

BANGER
LASER FARLATION YWHEN DFEN

THIS LASERPRODUCT
conforms to 21 CFR 1040.10
and 1040.13

AVOIT DIFECT EXPOSURE TO BEAM

DANGER
LASER AAMATHON WHEN ORPEN
AOHD DIRECT EXPOSURE TO BEAN

Figure 1-2  Warning and information plates on the rear of the unit
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1.6 Note on handling the laser components

Section1.5).
This moderate-risk class embraces medium-power lasers for which “Direct viewing into the

laser beam™” must be prevented.

[ f 1 The LSM 410 invert is a unit that belongs to laser hazard class 3b and is marked as such (see

The following laser types are currently recommended for use in the LSM 410 invert.

Ar 488

Ar 488/514 Combinations of these are specified with a reference

number as follows: e.g. 134 signifies

1

2

3 HeNe 543

4 HeNe 633 / \

5 ArKr 488/568

6 ArKr 488/568/647 Ar 488 HeNe 543 Heie 633
7  Ar364 (Uv)

Please contact Carl Zeiss Germany (service hotline) if you intend o use a laser type with a
wavelength other than the ones above.

If used properly, the LSM 410 invert will not pose any laser radiation risks for operating personnel.
The laser area is limited to the beam path and to a distance of up to around 10 ¢cm from the
specimen. Nevertheless, you should observe the following warning notes:

¢ If necessary — insofar as specified by law - inform the laser protection officer before
A commissioning the laser.

« Always store laser key switches and, if applicable, the keys belonging to further laser
power supply units, in such a way that unauthorised persons are not able to operate the
laser.

# Do not place any reflecting objects into the beam path.
* Never open any covers or panellings.

= Never look into the laser beam, not even to simply view the specimen or to look at it
using optical instruments. Risk of going blind!

= Do not leave any screw positions for lenses open.

Suitable protective measures must be taken if gasses, dust and mist that are hazardous to
health, secondary radiation or explosive objects may arise on the preparation as the result
of laser radiation.

1-8 10/95 B 40-050 e
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1.7 Motes onh care, maintenance and service

The manufacturer of the unit cannot be held liable for damage resulting from operating errors,
negligence or unauthorised tampering with the device system, particularly as the result of removal
or replacement of parts of the unit or as the result of the use of unsuitable accessories from other
manufacturers. .
This will also render all warranty claims null and void.

You are advised to conclude a service agreement with your next Zeiss representative to guarantee
perfect functioning of the microscope system in the long term.

Modifications and conversion work on the components of the system must only be carried out by
the manufacturer, by the service agency or by persons authorised and trained for this purpose by
the manufacturer.

Damaged units or parts must only be repaired or maintained by the responsible service agency.

Care operations to be carried out by operating personnel are limited tocleaning painted surfaces.

= cleaning painted surfaces
To do this, use a clean cloth that has been moistened in a mixture of water and some detergent,
using a lint-free cloth for drying; do not use any solvent, however.

+ cleaning glass surfaces
Rub glass surfaces that have become soiled or which are marked with fingerprints using a clean
optical cleaning cloth.
If soiling is persistent, dip the optical cleaning cloth into a mixture of distilled water and a little
detergent beforehand.
To complete cleaning, lightly breathe on the glass surface and rub it dry with a clean cloth.
Lint or dust is best removed with a clean brush.

B 40-050 e 10/95 1-9
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2 DESCRIPTION OF THE LSM 410 INVERT MICROSCOPE SYSTEIvi
2.1 General information

2.1.1 Designation, purpose

Manufacturer’s designation: LSM 410 invert laser scan microscope
Abbreviated designation: LSM 410 invert

The LSM 410 inverse laser scan microscope is based on the Axiovert 100, 135 or 135M microscope
family.

These microscopes allow conventional microscopy using the usual contrast methods such as bright
field, dark field, differential interference contrast, phase contrast, fluorescence and polarisation.

The microscope configuration can be combined from the basic units of the Axiovert microscope to
suit individual requirements.

Please refer to the configuration sheets after the overview of sections for details of the currently
delivered configuration.

In laser scan mode, confocal laser scan microscopy in reflected light (fluorescence or reflection) is
possible.

It is possible to switch from conventional to LSM operation without conversion or adjustment. In
doing so, the system is largely controlled by the software.

Image brightness, contrast, the zoom factor and all motor and electronic parameters are controlled
from the WINDOWS graphical user interface.

The set system parameters or the parameters set for one particular experiment can be saved in a
parameter file. This represents an inestimable advantage for multi-user operation because special
settings can be retrieved swiftly by simply pressing a key. This saves time and guarantees repro-
ducibility of measured results.

The settings in the parameter file are displayed in a so-called parameter window.

B 40-050 e 10/95 2-3
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General view of the LSM system

Figure 2-1

General view

LSM 410 invert
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2.2 Overview of the system
2.2.1 General

Thanks to its modular structure, the 410 invert laser scan microscope system offers optimum system
configurations for a very wide range of applications. This involves the following function groups:

(J Basic LSivi system for the Axiovert 100, 135 and 135M microscopes with system base plate, beam
scan system, detector unit, control computer including keyboard, mouse and colour monitor for
display and control monitor; if applicable, set up on the vibration-damped system table.

(J Laser unit, consisting of one or two internal lasers and of up to two additional external lasers.
External lasers require a coupling unit.

(O Axiovert 100, 135 or i35M microscope equipment for transmitted light, supplemented by the
corresponding optical equipment and by various lighting units with the affiliated power supply
units.

(Q Hardware/software options ranging from various laser combinations through emission filters/
colour splitter options, motor-controlled focusing, PC networking, UV laser scanning
fluorescence microscope, image archiving on optical disk, black/white or colour documentation
with a video printer to software packages for 3D reconstruction or for production of time series.

Recommended system configurations are, for example:

» The 410 invert LSM system with internal helium-neon laser, 543 nm (green), external argon ion
laser, 488 nm, second photomultiplier, motor focusing in conjunction with the Axiovert 100 for
transmitted light bright field, phase contrast and reflected light fluorescence.

= The 410 invert LSM system with internal helium-neon laser, 543 nm (green), external argon-
krypton laser, 488/568/647 nm, third photomultiplier, motor focusing in conjunction with the
Axiovert 135M, phase contrast and reflected light fluorescence as well as application packages
for 3D reconstruction and time-resolved confocal microscopy.

» The 410invert LSM system with two internal helium-neon laser, 543 nm (green) and 633 nm (red),
external argon ion laser, 488 nm, third photomultiplier, motor focusing in conjunction with the
Axiovert 135M H/DIC for transmitted light bright field, phase contrast and reflected light
fluorescence and the application package for 3D reconstruction.

B 40-050 e 10/95 2-5
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2.2.2 Schematic breakdown
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Figure 2-2 Schematic breakdown
1 Basic LSM system 2 Laser unit 3 Mi!(roscope equipment 4 Hardware/software options
1.1 System base plate 2.1 Internal laser 1 3.1 Axiovert 100, 135, 135M 4.1 L5M system, high-resolution
1.2 Beam scan system 2,11 HeNe laser, 543 nm 3.2 Lighting unit, 12 V 100 W 43,1 20" image monitor, high-resol.
1.3 Detector unit 2.1.2 Power supply unit, 3.2.1  Lamp housing HAL 4.2 Transmitted light detector
: HeNe 1 3.2.2  Power supply unit {not illustrated}
1.4  Control computer 2.2 Internal laser 2 SNT 12V 100 W 43 Internal laser
1.4.1 Towerwith 2.2.1 HeNe laser, 633 nm 33  Lighting unit, HBO 50 4.4  External laser
240 MB hard disk 2.2.2 Power supply unit, 3.3.1 Lamp housing HEO 4.4.1 Laser coupling
1.4.2 Keyboard HeNe 2 3.3.2 Power supply unit for HBO 50 4.42  External laser power supply
1.4.3 Mouse 2.3 External Ialser 333 R-Tflector(slide 3FL/4FL uni’lc N ld
i 2.3.1  Laser coupling 3.3.4 Filter set {not illustrated) 4.5 Multi-channel detection
122 %‘)91':::; rréorglgg?tor 2.3.2  Arlaser, 488 nm 3.4  Optical equipment (additional photomultiplier)
A g (hot illustrated) 4.6 Emission filter/colour splitter
1.4.6 DOSMINDOWS 3.5  Stand power supply unit 4.7 Motor focusing
1.5 System table 4.7.1  DC motor focusing
1.6 Elektronics rack 4.7.2  Motor control
4.8 Motar-driven specimen stage
4.8.1 Scanning stage
4.8.2  DC three-axis motor control
4.9 3D reconstruction/time series
software
410  System tables for adaption of
external lasers
4.10,1 System table for ane external
laser
4.10.2 Systern table for two external
lasers
411 PC networking (not illustr.)
412 UV laser scanning fluor-
escence microscopy (not illus.)
413 Image archiving with optical
disk
414  Video documentation
4,15  Differential interference
contrast (DIC) (not illustrated)
416  Lensselection (not illustrated)
4.17  Antiflex unit {not illustrated}
418 TV connectors (not illustrated)
419  Laser coupling for external
laser {not illustrated)
4,20  High-sensitivity photomulti-

2-6

pliers {not iflustratec)
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2.2.3 Modules with order numbers, options

Ident Designation rder No.

MNo.
LSNi 410 inverse laser scan microscope with two internal helium-neon lasers, 492523 9805
543 nm (green) and 633 nm (red), external argon ion laser, 488 nm, third PMT,
motor focusing and “Axiovert” 100 H/DIC microscope for transmitted light bright
field, phase contrast and reflected light fluorescence (220 V)

1 Basic LS system 492500 9883
LSM BioMed system (220 V) for Axiovert 100, 135 and 135M microscopes with

1.1 System base plate

12 Beam scan system

1.3 Detector unit with confocal space filter

1.4 IBM-compatible 80486 control computer, 66 MHz

1.4.1 240 MB hard disk

1.4.2 Keyboard

1.4.3 Mouse

1.4.4 15" control monitor

1.4.5 17" image monitor

1.4.6 DOSANVINDOWS

1.5 LSM 4 system table with air/vibration damping 452590

2 Laser unit

2.1 Internal laser

211 Helium-neon laser, 543 nm {(green) and 633 nm {red), internal, with fluorescence 452574
emission filters LP 570, BP 575-640 and RG 665 including 2x attenuation for
internal lasers with filter wheel, complete, polarised

- Mount for emission filter before PMT 1 and colour splitter, motor-driven 452551

- Colour splitter FT 510 446434

- Colour splitter FT 560 446437

- Colour splitter FT 655 446449

- Slide-in colour splitter module 452555 9901

- Colour splitter DBSP 488, 543 452585 9901

- Neutral splitter 80/20/543 446446 9901

2.2 External faser

2.2.1 Laser coupling 452518

2.2.2 Argon laser, 488 nm, 15 mW, for LSM 4 (220 V) including 452544
fluorescence emission filter LP 515

- Attenuation and line selection for external laser with filter wheel 452552

3 Microscope equipment for transmitted light

3.1 “Axiovert” 100 microscope stand with 5-fold lens turret H/DIC and 451311
integrated stabilised power supply DC 100...127-
220...240V/0...12 V, 50...60 Hz, 200 VA

- Binocular photo tube with 459/20 slide prism and 70/30 beam splitting 451322

- Compound stage, 85x130, with holding frame, 76x26 451339

- Dust protection cover UMSP/LSM 479321

3.2 Lighting unit, 12 V 100 W

3.2.1 Lamp housing HAL with collector, reflector, lamp holder and thermal protection 447218
filter

322 Power supply unit, stabilised, 12 V, 100 W 458417
Variable 1.5 V.12V, 50...60 Hz

3.23 Extension lead for lamp 479199 9049

- Halogen lamp 12 V 100 W 2% | 380079 9540

B 40-050 e 10/95 2-7
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Ident Designation Order No.

iNo.

3.3 Lighting unit HBO 50

3.3.1 Lamp housing HBO 447220

- Three-iens collector 447270

- Holder for HBO 50 448006 9901

- Mercury vapour short arc lamp HBO 50 381619

3.32 Power supply unit for HBO 50, 220-240 V, 50-60 Hz, 350 VA 392642

3.3.3 Reflector slide 4FL for the LSM 4 452531 9901

- Filter set 09 Blue excitation 450-490 487909

- Filter set 15 Green excitation H 546 487915

3.4 Optical equipment

- Lens: “"Plan-Neofluar” 10x/0.30 440330

- Lens: “"Plan-Neofluar” 20x/0.50 440340

- Lens: “Plan-Neofluar” 40x/1.30 Qil 440450

- Lens: “Plan-Neofluar” 63x/1.25 Qil 440460

- LD condenser 0.55 H, Ph 1, 2, DIC with iris diaphragm 451759

- DIC prism 0.5-1.3/0.55 451396

- Polariser A, rotating 453610

- Eyepiece E-PL 10x/20 Spec. 444031 9901

- Eyepiece E-PL 10x/20 Spec. foc. 444032 9902

- Eyepiece cup 2x | 444801

4 Hardware/software options

4.2 Transmitted light detectoy, motor-driven 452567

4.5 Multi-channel detection

- Second PMT with filter wheel for emission filter 452561

- Colour splitter FT 560 446437

- Colour splitter FT 630 446448

- Bandpass filter BP 590-610, D=18x3 467939

4.5.1 Third PMT with filter wheel for emission filter 452563

- Full reflector 452584

- Colour splitter FT 560 446437

- Bandpass filter BP 510-525, D=18x4 467937

- Interference green filter BP 515-565, d=18x2 467994 9904

4.7 Motor focusing

4.7.1 DC motor focusing with transmission for "Axioskop”, "Axioplan”, "Axiotron” and | 458306 9902
" Axiovert” 100/135 microscopes

4.7.2 DC 3-axis motor control 457427

- Connecting lead: "DC motor focusing/motar control” 457412 9002

- Connecting lead “LSM stand-motor control” 457416 9001

4.9 Software

- 3D reconstruction 480088 8040

2-8
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Mo,

Designation

Order No.

4.1

4.1.1

4.2

4.3

Options

Option 1: LSiM system, high-resolution

BioMed LSM system (220 V) for Axiovert 100, 135 and 135 M microscopes, but
with high-resolution

20" image monitor (1024x1024)

Option 2: Transmitted light detector
Transmitter light detector, manual

or

Transmitted light detector, motor-driven

Option 3: Internal laser

One internal laser

Helium-neon laser, 543 nm (green), polarised with emission filter LP 570
or

Helium-neon laser, 633 nm (red}, with emission filter RG 665

Additionally required

Attenuation for internal laser, manual

or

Attenuation for internal laser with filter wheel

and

Mounts for emission filter before PMT 1 and colour splitter, manualor

or

Mounts for emission filter before PMT 1 and colour splitter, motor-driven

Two internal lasers

Helium-neon laser, 543 nm (green) and 633 nm (red), internal with fluorescence
emission filters LP 570, BP 575-640 and RG 665 including 2x attenuation for
internal laser with filter wheel, complete, polarised

Additionally required

Mounts for emission filter before PMT 1 and colour splitter, manual

or

Mounts for emission filter before PMT 1 and colour splitter, motor-driven

Option 4: External laser

Argon laser, 488 nm (blue), 15 mW (220 V) including

fluorescence emission filter LP 515

or

Argon laser, 488 nm (blue) 15 mW (110 V)

Argon laser 488/514 nm, 25 mW (220 V) including

attenuation fiiter and fluorescence emission filter LP 515 and OG 550
or

Argon laser 488/514 nm, 25 mW (110 V)

Argon-krypton laser, 488/568/647 nm including

attenuation filter and fluorescence emission filter LP 515, LP 590,

BP 515-540, BP 530-585, BP 590-610 and BP 670-810

Argon-krypton laser, 488/568 nm including

attenuation filter and flucrescence emission filter LP 515, LP 590 and BP 515-540

492501 9882

452565
452567

452540 9901
452541

452553
452554

452550

452551

452574 9901

452550
452551

452547 9011
452547 9006
452548 9011
452548 2006
452544

452545

B 40-050 e 10/95




=== LSM 410 invert

ident Designation Order No.

iNo.
Additionally required for all external lasers:

441 Laser coupling 452518

- Attenuation and line selection for external laser, manual 452557
or

- Attenuation and line selection for external laser with filter wheel 452552
== In the case of multiline lasers, attenuation and line selection for

@ external lasers with filter wheel (452552) is needed twice.

4.5 Option 5: Multi-channel detection {additional photomultiplier)
Second PMT with mounts for emission filter, manual 452560
or
Second PMT with filter wheel for emission filter 452561
Third PMT with mounts for emission filter, manual 452562
or
Third PMT with filter wheel for emission filter 452563

4.6 Option 6: Emission filters/colour splitters
Colour splitter FT 395 446431
Colour splitter FT 460 446433
Colour splitter FT 510 446434
Colour splitter FT 560 446437
Colour splitter FT 580 446435
Colour splitter FT 630 446448
Colour splitter FT 655 446449 9901
Colour splitter DBSP 488, 543 452585 9901
Colour splitter FT 488, 568 452586 9901
Full reflector 452584
Neutral splitter 80/20 446445
Neutral splitter 80/20/543 446446 9901
Bandpass filter BP 400-435, d=18x4 467936
Bandpass filter BP 510-525, D=18x4 467937
Interference green filter BP 515-565, d=18x2 467994 9904
Bandpass filter BP 590-610, D=18x3 467939
IF orange filter BP 575-640, 18x3 467920
Please enguire about further filters

4.7 Option 7: Motor focusing

4.7.1 DC motor focusing with transmission for "Axioskop”, ”Axioplan®, 458306 9902
"Axiotron” and "Axiovert” 100/135 microscopes

4.7.2 DC 3-axis motor control 457427

- Connecting cable: "DC motor focusing/motor control” 457412 9002

- Connecting cable: "LSM stand-motor control” 457416 9001
plus, if required
Control console for scanning table and motor focusing 452451

2-10

10/95 B 40-050 e




LSM 410 invert

ident
iNo.

Designation

Order Mo.

4.8

4.8.1

4.8.2

4.10

4.10.1

4.10.2

4.4.1

4.10.2

Option 8: Motor-driven specimen stage

{optoelectronically coded DC motors, travel range 100x90 mm,
0.25 pm increment, speed 20 mmy/s}

Scanning table DC 100x90

Additionally required

Software for the LSM 3/LSM 4 scanning fable (x, y)

If motor focusing (option 7) is not ordered,

the following is additionally required

DC 3-axis motor control

Adapter for 32 mm fitter for LSM 4

Plus, if required
Control console for scanning table and motor focusing

Option 9: Software
Software for 3D reconstruction
Software for time series

Option 10: System tables

for adapting up to one external argon or
argon-krypton laser

LSM 4 system table with air vibration damping

for adapting up to two external lasers,

e.g. UV laser and argon laser

Large vibration-isolated TMC system table with micro-g vibration isolation for
mounting the external Spectra-Physics type 2017 UV laser for the LSM 4

Option 11: PC networking
Please enquire

Option 12: UV laser scanning fluorescence microscopy with one existing
external UV laser (e.g. 364 nm)

UV laser 351/364 nm adaption and adapters for

Spectra-Physics laser type 2017, for example

Laser coupling

Colour splitter FT 395

Line selection and attenuation for external laser with filter wheel
Large vibration-isolated isolated TMC system table with micro-g
vibration isolation for mounting the external

Spectra-Physics type 2017 UV laser for the LSM 4

(instead of the system table 452590 from the basic configuration)

Lenses

Lens: “Plan-Neofluar” 25x/0.80 Imm corr.
Lens: “Plan-Neofluar” 40x/1.30 Qil

Lens: “Plan-Neofluar” 63x/1.25 Qil

Lens: “Plan-Neofluar” 100x/0.30 Oil

Conventional reflected light fluorescence observation UY

Filter set 01 UV excitation H 365

This filter set can be inserted in the reflector slide 3FL {452530) or
AFL (452531) included in the basic configuration.

451740

480088 8042

457427
452440 8430

480088 8040
480088 8041

452590

419023

452546 2901

452518
446431
452552
419023

440544
440450
440460
440480

487901
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Designation

Order Mo.

4.14.1

4.14.2

4.14.3

4.14.4

Option 13: Image archiving with optical disk

Optical disk, 220 V (60 ms average access time)

5C5I-2 cable, DB 50 minimal for Centronics 50 pl male
5CSI cable for Adaptec controller

Disk cartridge (5 1/4", I1SO standard, 595 MB)

or

SHARP magneto-optical disk drive JY 800

Internal version

Disk cartridge JY 801 MP, 1.2 GB

512 B/sector

Option 14: Video documentation

Colour documentation with colour video printer

{(In conjunction with the basic LSl system 492500 9883 and with
the LSivi system with high-resolution display 492501 9883)

MITSUBISHI sublimation printer S 3410-30 for

paper formats: DIN A4, special A4

with two interfaces: SCSI and Centronics including accessory/starter kit,
connecting cable,

Ink sheet, three colours, for Ad/SA4: 100 prints/roll,

Paper in DIN A4 oversize, 100 sheets/VPE

or

Kodak sublimation printer for Windows 3.1
Miniature format, 140x100 mm printed area,
700 kB memory,

16.7 million colours,

Centronics interface including Windows driver,
2 m Centronics cable and

120 printouts

Documentation on miniature film

Focus Graphics hard copy unit

for exposure of miniature films (35 mm, black/white, colour negative or slides)
Suitable for connection to normal and high-resolution display boards,

15-85 kHz video line frequencies are synchronised automatically,

RGB resolution up to 2000x1400

Colour documentation with colour video printer

(not in conjunction with the high-resolution basic system 492501 9893)

Colour video printer type UP-1800 EMP (108-132 V, 60 Hz, 200-240 V/50 Hz)
Picture size: 119x87 mm (full size)

Size can be reduced from 100 % to 70% or 50%

Optionally 4 to 16 split possible

Pixels: 772x584 (full size)

Video memory: one full frame, 8 bits

Colour levels: 3x256 for YMC (16.7 million colours)

Printing time: 60 seconds — 75 seconds

Composite video, RGB and Y/C inputs

Connecting cable 1.5 m (BNC-BNC) 3x
T-connector 3x

or

412405
412406
412407
412408

412410 9001
412410 9002

417725 9052

417735 9001

419195 9055

417725 9053

417708
479199 9029
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4.14.5

4.14.6

4.14.7

Colour video printer type UP-1850 EPM

{108-132, 200-240 50/60 Hz)

Picture size: 119x87 mm (full size)

Size can be reduced from 100 % to 70% or 50%

Optionally 4 to 16 split possible

Pixels: 772x584 (full size)

Video memory three full frames, 8 bits

Colour levels: 3x256 for YMC (16.7 million colours)

Printing time: 60 seconds — 75 seconds

Composite video, RGB and Y/C inputs

Connecting cable 1.5 m (BNC-BNC) 3x
T-connector 3x

Colour video printer type UP-5200 MDP (220 V/50 Hz)

Picture size: 156x117.5 mm/4 and 9 split

Pixels: 720x564 (normal scan mode), 756x582 pixels (wide scan mode)

Video memory: one full frame, 8 bits

Levels: 3x256 colour levels

Printing time: approximately 60 seconds

Inputs: video, composite video, RGB, components, R5 232 C

Printing possible in black/white, colour and on film,

monitoring possibility via a monitor

Connecting cable 1.5 m {(BNC-BNC) 3x
T-connector 3x

Colour video printer type UP-5250 MDP (220 V/50 Hz)

Picture size: 156x117.5 mm/4 and 9 split

Pixels: 720x564 (normal scan mode), 756x582 pixels (wide scan mode)

Video memory: two full frames, 8 bits

Levels: 3x256 colour levels

Printing time: approximately 60 seconds

Inputs: video, composite video, RGB, components, RS 232 C

Printing possible in black/white, colour and on film,

monitoring possibility via a monitor

Connecting cable 1.5 m {BNC-BNC} 3x
T-connector 3x

Please enquire about colour documentation with a colour video printer
in conjunction with the LSM system featuring a high-resolution display
492501 9882.

Option 15: Differential interference contrast (DIC) for transmitted light
(conventional) in addition to the basic configuration
{Prerequisite: Axiovert with H-DIC turret)

Analyser, fixed

plus — depending on the required lens

Lens: “Plan-Neofluar” 20x/0.50

DIC slide 20x/0.50

Lens: "Plan-Neofluar” 40x/0.75

DIC slide 40x/0.75

Lens: "Plan-Neofluar® 100x/1.30 Oil

DIC slide 100x/1.30

LD condenser 0.55 H, Ph 2, 3, DIC with iris diaphragm
DIC prism 0.5-1.3/0.55

or

LD condenser 0.55 H, Ph 1, 2, DIC with iris diaphragm
DIC prism 0.5-1.3/0.55

417725 9054

417708
479199 9029

4177259049

417708
479199 9029

417725 9050

417708
479199 9029

451393

440340
444440
440350
444450
440480
444480

451753
451396

451759
451396
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For maximum detailed resolution in transmitted light bright field and
differential interference contrast (DIC)
- Lens: “Plan-Apochromat” 63x/1.40 Oil 440760
- DIC slide 63x/1.40 444467
- Condenser mount with iris 451355
- Achromatic-aplanatic set condenser 0.32 Po| 445245 9902
- Front lens 1.4 Pol 465268
- DIC prism 0.5-1.4/1.4 445294
Additionally required for transmitted light DIC with internal laser, 543 nm
- Polariser A, rotating 453610
4.16 Option 16: Selection of lenses specially suitable for the LSM
- Lens “Achroplan® 100x/1.25 Oil 440080
- Lens: "Plan-Neofluar” 2.5x/0.075 440310
- Lens: "Plan-Neofluar” 5x/0.15 440320
- Lens: "Plan-Neofluar” 10x/0.30 440330
- Lens: "Plan-Neofluar” 16x/0.50 Imm. 440530
- Lens: “Plan-Neofluar” 20x/0.50 440340
- Lens: “Plan-Neofluar” 25x/0.80 Imm. corr. 440544
- Lens: “Plan-Neofluar” 40x/1.30 oil 440450
- Lens: “Plan-Neofluar” 100x/1.30 oil 440480
- Lens: "Plan-Apochromat® 20x/0.60 440640
~ Lens: “Plan-Apochromat® 40x/1.00 Qil iris 440756
~ Lens: "Plan-Apochromat” 63x/1.40 Qil 440760
- Lens: "Plan-Neofluar” 40x/1.85 Pol 440353
See price list 22.02 for further lenses and DIC slides
417 Option 17: Antiflex unit
- Lens: antiflex "Plan-Neofluar” 63x/1.25 oil Ph 3 440469
Additionally required
- Polariser A, rotating 453610
For antiflex with internal He-Me laser, 543 nm (green)
- Polariser A, rotating 453610
Remarks: the polariser is included with the
transmitted light detector 452565 or 452567.
This lens contains a Ph 3 phase ring to seek and focus the specimen in
transmitted light phase contrast. Subsequent fast switchover to reflected
light laser scan operation leads directly to image generation in reflection
contrast. The Ph 3 condenser phase ring must also be ordered if it is not
included in the basic configuration.
Required for visual reflection contrast
- Filter set A Pol 487960
plus
- Reflector 3FL for the LSM 4 452530
or
- Reflector slide 4FL for the LSM 4 452531 9901
{if 452530 or 452531 of the basic configuration can no longer be used
in the reflector slide 3FL or 4FL)
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4,18 Option 18: TV connections
1. In conjunction with the binocular phote tube 451321,451322 and 451325
a) Standard C connection thread
- standard C 2/3” TV camera connector (factor 1x) 456105
or
- standard C 1/2" TV camera connector {factor 0.5x) 456106
or
- standard C 2/3” TV camera connector (factor 0.63x) 456107
b) ENG bayonet connection
- 2/3" ENG mount TV camera connector (factor 1x) 456115
or
- 213" ENG mount TV camera connector {factor 0.8%) 456117
2. Lateral adapter for light and compact cameras
- TV connector for " Axiovert” 100/135 microscopes, lateral 451375
Additionally required
a) Standard C connection thread
- Standard C 2/3" TV camera connector (factor 1x} 456105
or
- Standard C 172" TV camera connector {factor 0.5x) 456106
or
- standard C 2/3" TV camera connector (factor 0.63x) 456107
b) EMG bayonet connection
- 2/3" ENG mount TV camera connector (factor 1x) 456115
or
- 2/3" ENG mount TV camera connector {(factor 0.8x) 456117
4.19 Option 19
Fibre coupling for external lasers
Polarisation-sustaining single mode fibre, 2 m long.
Input and output coupling optics with corresponding adjustment and adaption
components.
For the argon laser, 488 nm or 488/514 nm 452525
Fibre coupling for argon laser, 488 nm or 488/514 nm 452527
Adapter for fibre coupling for LSM 4
For the argon-krypton laser, 488/568 nm or 488/568/647 nm 452526
Fibre coupling for argon-krypton laser, 2 and 3 wavelengths 452527
Adapter for fibre coupling for LSM 4
B 40-050 e 10/95 2-15
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High-sensitivity photomultipliers
{Upgrade for installed units)

Version for motor-driven filter changer
R/FL 1 {first channel, 452551)
Retrofit kit LSM 4, PMT 1 (mot)

R/FL 2 (second channel, 455261) or
R/FL 3 (third channel, 452563)
Retrofit kit LSM 4, PMT 2, PMT 3 {mot)

Versions for manual filter changers
R/FL 1 (first channel, 452520)
Retrofit kit LSM 4, PMT 1 (man)

R/FL 2 (second channel, 452560) or
R/FL 3 (third channel, 452562)
Retrofit kit LSM 4, PMT 2, PMT 3 (man)

Ident Designation Order No.
iNo.
4.20 Option 20

452551 92800

452561 9800

452550 9800

452560 9800

2-16
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23 Principle of operation
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Figure 2-3 Beam path, schematic
HBO High Pressure Mercury Lamp LSF Line Selection Filter
An Analyser NDF Neutral Dense Filter
BE Beam Expander oL Objective Lens
Cam Camera PMT Photomultiplier
DBC Dichroitic Beam Combiner Pol Polarizer
DBS Dichroitic Beam Splitter RS Reflector Slider
DET Detector Sc Scanner
EF Emission Filter SA Safety lock A for laser light
Ext Las External Laser SB Safety lock B for laser light
Hal Halogen Lamp Sp Specimen
Int Las Internal Laser VP Variable Pinhole

The laser scan microscope is shown schematically in the figure above. Refer to Section 5 for informa-
tion on conventional microscopy using the usual contrast methods. Laser light, generated by the
internal and/or external laser(s), is focused onto the specimen via the scanner and through the tube
lens of the lens system and with limited diffraction. Emission light from the focusing plane and from
planes above and below it passes through the scanner to a dichroitic beam splitter system (DBS),
where the fluorescence emissions are split and meet up with the photomultipliers PMT 1 to maxi-
mally PMT 3. Computer-controlled variable pinholes (diaphragms) operate as so-called “space
filters” and only allow light to pass that originates directly from the focusing plane, while light from
other planes is effectively suppressed.

The basic LSM system includes a detector for fluorescencefreflection. A maximum of four detectors
can be installed. Up to three detectors for fluorescence/reflection can be read out and displayed
simultaneously. When an additional transmitted light detector (DET) is installed, up to two
fluorescence channels with the transmitted light portion can be read out simultaneously and
displayed on the image monitor.
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2.4 Description of components

2.4 System table

The system table represents the central carrier unit for the LSM 410 microscope system.
Two variants are supplied:

¢ System table LSM 4 with air vibration damping (452590)

= TMC system table with micro-g vibration isolation {419023) for mounting an external UV laser
(not illustrated).

Figure 2-4 shows the most frequent variant featuring three air vibration dampers as carrier
elements for the granite plate. The microscope components are held on a practically vibration-free
mount when the damping elements are pumped up correctly (the granite plate should then be level
with the plate of the system table).

d

Figure 2-4 System table (452590)
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2.4.2 Axiovert microscope

The LSM system was conceived to match the Axiovert 100 (135, 135M) microscope series. Thus,
videography and photography are possible with all conventional microscopy methods.

With the exception of a few basic settings such as positioning the manual microscope stage
(optional: motor-driven stage) and setting the reflector or blocking filter slide, which must be
carried out manually, the microscope is completely processor-controlled. Interaction with the user

is by menu prompting.

If you wish to inform yourself about details of the microscope itself, refer to the separately
included operating instructions G 42-513-e, "Axiovert 100, Axiovert 135 and 135M,
transmitted light and refiected light fluorescence”.

Figure 2-5 Axiovert microscope
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243 Beam scan system

The LSM 410 invert operates with two electroplated scan refiectors that guide the laser light
focused with limited diffraction over the specimen.
This enables special features such as zooming and rotating the image.

Sl
o e

SRR
e

Figure 2-6 Beam scan system
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244 Detector unit

Figure 2-7 Detector unit

The LSM 410 can be equipped with a maximum of four detectors. The following are possible:
= one transmitted light detector,
» up to three fluorescence detectors.

One fluorescence detector
The fluorescence beam path contains the following elements:

» Reflector slide 3FL or 4FL (452530/31) with three or four positions (neutral splitter for reflected
light, colour splitter for fluorescence, full reflector for laser scan mode).
For safety reasons, itis coded to guarantee that laser light is not capable of reaching the observer.

= Colour splitter (DBS1) with three positions for different dichroitic splitters
- Manual version (452550)
— Motor-driven version (452551)

replaceable by a further slide-in colour splitter module (452555) with different filter combi-
nations.
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= Pinhole (VP1 before PMT 1), computer-controlled diaphragm size, capable of centring with two
adjusting screws,

= Emission filter (EF before PMT1} in the manual slide with four positions or in a motor-driven filter
wheel with eight positions (filter wheel only in conjunction with the motor-driven colour
splitter).

= Apalyser (An) or special emission filter which can be placed over a one-position slide.

Two fluorescence detectors
In this case, the following elements are added to the ones already mentioned:
= Second colour splitter (DBS2) with three positions for different filter combinations

- Manual-only version;
replaceable by a further slide-in colour splitter module (452555) with different filter combi-
nations.

s Pinhole (VP2 before PMT2), computer-controlled diaphragm size, capable of centring with two
adjusting screws; its diameter can be adjusted independently of the pinhole for the first detector.

= Emission filter (EF before PMT2) in the manual slide with four positions or in a motor-driven filter
wheel with eight positions. The manual slide is replaceable by a different slide with further
emission filters.

The second detector is offered as one unit together with a colour splitter, pinhole and emission filter
(see also option 5):

2nd PMT, manual filters (452560)

2nd PMT, with motor-drive filter wheel {452561)

Three fluorescence detectors

In this case, the following elements are added to the ones already mentioned (for the 1st and 2nd
detectors):

= Third colour splitter (DBS3) with three positions for different filter combinations

— Manual version;
replaceable by an additionat slide (452564) with different filter combinations.

# Pinhole (VP3 before PMT3), computer-controlled diaphragm size, capable of centring with two
adjusting screws; adjustable diameter independently of the pinhole for the first two detector.

= Emission filter (EF before PMT3) in the manual slide with four positions or in a motor-driven filter
wheel with eight positions. The manual slide is replaceable by a different slide with further
emission filters.

The third detector is offered as a unit together with a colour splitter, pinhole and emission filter (see
also option 5):

3rd PMT, manual filters (452562)

3rd PMT, with motor-drive filter wheel (452563)
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2.45 Laser and laser coupling

A maximum of four lasers can be coupled into the LSM 410 invert.
From the large number of available possibilities, Carl Zeiss offers the following laser types either
singly or in combinations:

1  Ar488 nm 7 . L

— Ext. The chosen laser combination
2 Ar48s/514 nm - (Section 3.2, Overview table) is
3 HeNe 543 nm N Int recognisable with reference to
4  HeNe 632 nm a "L Laser the number code:

_ 134 means:

5 ArKr438/568 nm Ar 488 nm as external laser
6  ArKr488/568/647 nm — Ext. HeNe 543 nm and HeMNe 633 nm
7 Ar 364 (UV) nm a as internal laser.

One internal laser

When using only one laser, e.g.

HeNe 543 nm or HeNe 633 nm, the laser energy can be optionally attenuated either manually
(452553) or by motor drive (452554).

When attenuating the laser energy manualily, you can use two slides with three filter positions each
on the detector housing.

Two internal lasers

When using two internal lasers, attenuation and line selection must be realised by motor drive
(452574).

One external faser

One external laser can be operated (attenuation and line selection) either by motor drive (452552)
via the operator control program or manually (452527).

When operating the laser manually, there are two slides with three filter positions each and one
slide for the line selection filters on the detector housing.

In the motor-driven version, each slide issubstituted by a filter wheel with eight positions.In the case
of the Ar 364 UV laser, UV laser adaption is necessary. Attenuation and line selection are motor-
driven.

Two external lasers

When using two external lasers, attenuation and line selection must be motor-driven (452552).

Attenuation filters (NDF)

Regardless of the chosen laser combination, the following six attenuation filters belong to each
laser:

T=0,32 T=0,032 T=0,0032
T=0,1 T=0,01 T=0,001
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In the manual version, the attenuation filters can be inserted in two slides with three positions each.
In the motor-driven version, the filter wheels are installed at the works and can only be replayed
by Carl Zeiss service.

Line selection filters (LSF)

The line selection filters are only needed for lasers with more than one wavelength and are included
with the lasers:

Ar laser 488/514 nm

ILF 488 (452445 8001)
ILF 514 (452445 8002)

ArKr laser 488/568/647 nm

BP 485/20 (467974 0010) 488 nm
BP 530-585 (467988 8010) 568 nm

KP 600 (467928) 488+568 nm
LP 610 (454331 0013) 647 nm

BS 568 (467929) 488+647 nm
ILP 515 (467864 8010) 568+647 nm

In the manual version, the line selection filters can be inserted in two slides with three positions
each. In the motor-driven version, the filter wheels are installed at the works and can only be
replaced by Carl Zeiss service.

Figure 2-8 Laser configuration and laser coupling
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2.4.6 Computer unit with keyboard and mouse

Mouse

Type LOGITECH Ergonomic Mouse
6-pin connector, round

Including adapter for 9 or 25-pin serial
connectors

Kevboard
US keyboard layout

Computer unit

Central control computer
IBM-compatible,
3145 diskette drive, 1.44 MB

Integrated video processor

Matrox processor unit and 4 MB video RAM
(high resolution system: 8 MB RAM)

RGB video signal

Figure 2-9

The central control computer consists of a tower.

Computer unit

B 40-050 e 10/95
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247 Operator control monitor

Type MITSUBISHI colour display monitor
Model No. FT3420 ETKL

100-120 V AC/220-240 V AC

50/60 Hz 1.6/0.8

A15" screen diagonal

Contrast On/Off switch Mains cable Mains Video cable
control connection
Brightness
control
| . P Please refer to the operating instructions of the MITSUBISHI 15" operator
III
rﬂg control monitor for further information.

Figure 2-10 Operator control monitor
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2.4.8 17 " Image monitor

Type MITSUBISHI Diamond Scan 17F5
Model No. FFY77055KTKL

100-120 V AC/220-240 V AC

50/60 Hz 2 A/1.2 A

17" screen diagonal (16" visible)
Resolution (HxV) 1280x1024

-

|y

DEGAUSS
{manual
degaussing key)

(

Brightness
control

Contrast On/fOff switch
control

Figure 2-11

B 40-050 e 10/95

Mains cable

control monitor for further information.

Mains Power Safe
connection OFF - ON

RGB REMOTE
connection CONTROL

Please refer to the operating instructions of the MITSUBISHI 17 operator

Image monitor
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3 EMISSION FILTER AND COLOUR SPLITTER CONMIPONENTS,
LASER CONBINATIONS

3. General
3.1.1 General configuration considerations

Owing to the large number of laser lines and fluorescence applications that can be used, configura-
tion variants of emission filters and colour splitters must always be adapted to the specific
application. The configuration variants listed in Section 3.2 cover the most usual filter combination
possibilities. Please contact Carl Zeiss for details of even more special application tasks. Beforehand,
you should decide the following:

* What fluorochromes are used?
= Are these used on the same specimen?

» Are they used simultaneously or in succession?

The following lasers are currently offered singly or in combinations:

Ar 488 nm

AR 488/514 nm
HeNe 543 nm
HeNe 633 nm
ArkKr 488/568 nm
ArkKr 488/568/647 nm sa nor ) Lse’)
Ar 364 (UV) nm Extlss

In addition, however, lasers with different
emission lines can also be used.

SN R W N -

The colour splitter DBS1 depends on the
decision as to which laser lines are to excite Ext Las
the specimen. The choice of this colour
splitter is, however, also influenced by the
choice of the fluorescence ranges you wish
to verify with the photomultipliers.

The colour splitters DBS2 and DBS3 and
the emission filters result from the
required breakdown of the fluorescence

+) motorized
) optional motorized

Int Las

Int Laz

|
|
|
_I

f

light over the various PMTs. oo .

s ShortAto PMT3 | _ |E |

¢ Medium :to PMT2 - w]?gg Fl;lﬁh?-g - g

= Long A to PMT1 - i = i

= Short A to PMT2 | when using |

« Long 1 to PMT two PMTs e .

Figure 3-1  Detector unit configuration schematic

B 40-050 e 10/95 3-3



— LSM 410 invert

3.1.2 Dichroitic beam splitters and their use
FT 395 : for single excitation by UV Ar line 395
FT 510 : for single excitation by Ar line 488
FT 530 : for single excitation by Ar line 514
FT 560 : for single excitation by HeNe line 543 (see also DBSP 488/543)
FT 580 : for single excitation by HeNe line 568 (see also DBSP 488/568)
FT 645 : for single excitation by HeNe line 633
FT 655 . for single excitation by ArKr line 647,

also suitable for simultaneous excitation by blue (488) and red (633 or 647)
DBSP 488/543 : double band beam splitter for simultaneous excitation by 488 and 543
DBSP 488/568 : double band beam splitter for simultaneous excitation by 488and 568
DBSP 488/543/633 : triple band beam splitter for simultaneous excitation by 488, 543 and 633
NT 80/20 : for triple excitations and for double excitations for which no

special double beam splitter is available;
for reflections

NT 80/20-543 : for all triple excitations and for double excitations for which no
special beam splitter is available and where the
green HeNe laser is to be used

When excitation is roughly broken down into four areas, the result is as follows:

» UV excitation =  Blue emission

= Blue excitation =  Green emission

¢ Green/yellow excitation =  Orange/red emission

s Red excitation = Dark red emission

In simplified form, this results in the following for the beam splitters DBS2/3:

FT 510 splits blue and green emissions
FT 560 splits green and orange-coloured emissions
FT 630 splits orange/red and dark red emissions
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3.1.3

LP 397

BP 400-435

LP 515

BP 510-525

BP 510-540

BP 515-565

0G 550

LP 570

LP 590

BP 575-640

BP 590-610

RG 665

BP 670-810

Emission filters and their use

long pass filter for single emission of UV excitation

bandpass filter for UV emission and simultaneous or sequential recording of a
secondary emission

long pass filter for emission of blue (488) excited dyes

bandpass filter specially for blue (488) fluorescence with simultaneous excitation
by 488 and 543

bandpass filter specially for blue (488) fluorescence with simultaneous excitation
by 488 and 568. Also suitable for sequential recording of green and red fluor-
escence in specimens in which the red emission can also enter the green channel

bandpass filter specially for blue (488} fluorescence; particularly also suitable for
sequential recording of green and red fluorescence. Also useful for simultaneous
recording of blue and red excitation

long pass filter for the Ar line 514

long pass filter for emission after excitation with HeNe 543. If the green emission
comes through under double fluorescence, it is better to use the filter LP 590

long pass filter for yellow (568) excited fluorescence

bandpass filter for sequential recording of orange fluorescence excited with blue
(488)

bandpass filter for simultaneous recording of fluorescence excited with green
(543) or with yellow (568) when the 488 and/or 633 line is used to excite a second
or third fluorescence

long pass filter for red (633) excited fluorescence

long pass filter for red (647) excited fluorescence

B 40-050 e 10/95 3-5
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3.2 Overview table of possible configuration variants
e Filter that is already supplied with the laser ) o
. Beam splitter or filter that is recommended for the specified laser combination
* Only required for the fully motor-driven version
One PMT
] Lol Sl
Lasers Dichroitic beam splitters Emission filters
DBS1
& - ~ —
3 AR % @ g = g
=3 = |ln|o|lg = |8 = N = =
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4 OPERATING THE MICROSCOPE SYSTENM
4.1 System setup by service
4.1.1 Delivery and setting up

Your LSM 410 invert is delivered in three wooden crates:
(Q Crate 1: system table and, if applicable, external laser (Ar)

( Crate 2: Axiovert stand unit, mounted on granite plate, including scan unit,
operator control monitor, image monitor, keyboard and mouse

(3 Crate 3: electronics rack, tower
Further options are delivered in separate packaging.

Setting up, connection and commissioning and adjustment of an external laser are carried
out by Carl Zeiss service personnel.

The LSM 410 invert must be set up so as to ensure that the clearance between the wall and
the rear of the system is no less than 50 cm. This clearance is needed for adjustment and
maintenance operations.

Setting up covers the following activities:

Setting up the system table

Setting up the stand unit

&

Inserting the condenser and reflector slide

L ]

Screwing in the lenses

L ]

Setting up an external laser
« Setting up other optional modules
» Wiring the system

Before connecting the mains cables, check whether the mains voltage corresponds to the
voltage specified on the rating plate of the electronics rack.

The back panel of the electronics rack must only be removed by specialised Carl Zeiss
personnel. This aiso applies to the establishment or modification of cable connections on
system components.

B B
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4.1.2 Wiring
As the LSM 410 invert is a microscope system that is combined specifically for you and your specific
needs, a very large number of different component selections, and thus naturally also wiring, is

possible.

Figure 4-1 shows the most frequently occurring variant including its affiliated wiring.

4.1.3 Commiissioning
Prerequisites
The available configuration has been wired and checked. The main connection to the power supply

mains has been established.

First-time commissioning of the LSM system is carried out by service personnel.
In this connection, functioning of the unit on the customer’s premises is also verified.
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4.2 Commissioning by operating personnel
4.2.1 Switching on the LSM system

Before switching on the LSM 410 invert microscope system, make sure that the microscope
tower is vertical and the reflector slide is in the LSM position (right stop).

e Turnthe POWER key switch on the electronics

Ty
O @ Fsouce O Halogen rack to "Start”.
® ON_ Start - ” " H
OFF ,E‘ N LASER — The switch returns to the "ON" position.
Preagr

— The green pilot lamp lights up.

© 1 El LSM-Unit

~ The system produces three high signal
tones.

Figure 4-2 = If you wish to operate under fluorescent
light, then press the “Fl source” key.

— The green pilot famp lights up and the
HBO lamp is triggered.

m = |If you wish to work with the argon laser, then
— press the "Ar laser” key.
b @@ = Switch on the Ar laser on the affiliated power
a o supply unit as follows:

— Set the red "AC line” switch to "ON".
CONNECTED — The lamp in the switch lights up.
— Set the key switch to "ON",

® - The yellow “INTERLOCK” lamp lights
e up approximately 60 seconds later.

- The "POWER ADJUST” potentiometer
is inactive. The power is controlled in a
Figure 4-3 menu.

FUSE TYPE

C— ]
50 OR 60 HZ
USE ‘

Do not switch on the LSM unit until approximately 120 seconds after switching onthe HBO
{15 lamp or the external laser. Triggering of the lamp may cause the computer to crash.

B 40-050 e 10/95 4-7



Now press the "LSM unit” key.

The lamp in the key lights up yellow.
The computer boots up.

The WINDOWS graphical user interface is
activated (displayed briefly on the opera-
tor control monitor).

The Control Panel appears automatically
by automatic starting of the LSM program.

Adisplay of preset parameters may appear
on the image monitor

The configuration of the unit either
corresponds to a presetting or to the
configuration settings that applied the
last time it was switched off.

(see Section 6).

Carl Zeiss Lsm

LSM 410 invert

i [

Fiie Fum_t Param Z Image Ul 30 Jopo Time KY Y Help
e f =

[ o o
LE '-_] AF100{100/3  @=0 F1 Em=1 D1

| FPerameters

Conir.:

Functian ] Laser

1@ [ B

rSetup CnnvE] LSM Extras
@1 i |OR @l |0 ]
op [[OT  ORFL2 (1 confoc || [Hagle
Cov ORFL || L averag Fninl
O3 lom oOr Orol Mg
3

[iee |31

LiH RaF Ly
Gater cise

Bright.: |9547 |[4] Display Control

pinh: [0 (BT W ey zvom: [1_ |1

Zoom: izl:‘:l: (r] *Pos=10 ___.l?
y-Pos=0 = X _+
@o Oan —
OO OMask

(i) [Tm] Lancer |
Figure 4-4

Acquaint yourself with the CONTROL PANEL before beginning work with the LSM
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42.2 Switching off the LSM system

» Close the Carl Zeiss LSM program by double clicking the system menu box.
- Now only the "Program Manager” group icon appears on the monitor.
= Click once in the "Program Manager” group
icon.

— The adjacent pop-up menu is opened.

Mo

Maximize
Clase Alt+F4
Switch Tu_._ Chel+Fer

&

Figure 4-5

¢ Now click on “Close” once or press the "Alt+F4" keys.
~ Adialog box containing the following text appears on the screen:

This will end your Windows session

» Click on the Ok button.
- WINDOWS is closed and the DOS operating system shows the C:\>_ prompt.

If you want to restart WINDOWS from the DOS operating system, then enter “Win” and
press ENTER to confirm this.

¢ Now switch off the LSM unit by pressing the yellow key on the electronics rack.

If you switch off the computer while the LSM program is activated, the currently set
{'5 operating parameters will be destroyed.
= If applicable, switch off the fluorescent lamp by pressing the “Fl source” key.

= [If applicable, switch off the external laser.
— Switch off the Ar laser by pressing the “Ar-LASER” key on the electronics rack.

— Switch off the ArKr laser by setting the "AC LINE” switch to "OFF” and by setting the key
switch to "OFF”.

+ Now deactivate the entire system power by setting the "POWER” key switch to “OFF".
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(6) Stereoscopy

(7) Orthogonal sections
(8) Slanted sections

5.2.4 TR A= A0 L Lot e 2 L 5-39

{1} Time series

(2} Time scan (intensity along a line as a function of time})

{3} Time Spot (intensity of one single image spot as a function of time})
(4} Online ROl measurements
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5

APPLICATION TASKS

Conventional microscopy

guideline on how to proceed.

Please refertothe included operating instructions for details of how to handle the Axiovert
microscope. The following notes on operation should only be looked upon as a rough

You should also acquaint yourself with the WINDOWS graphical user interface (see Chapter
6.2). Pay particular attention to the special features of the scrollbar in the ZEISS LSM

program (see Section 6.2.4).

Prerequisites

The LSiM system has been switched on asdescribed in Section 4.3.1 and the Control Panel is activated
on the operator control monitor.

General settings on the microscope

Place your specimen (at the start, you are advised to use the included demo specimen) on the
microscope stage.

— In doing so, the cover glass must point down.

- When using oil lenses, also place a drop of oil on the specimen.

Make sure that the light path from the reflector slide to the eyepiece is unobstructed, i.e. check
the following microscope components with reference to the microscope operating instructions:

Uil 3D Tops Time XY
' - POWER |
Control rod for switching between TV out- T e
H Leps=2 A1=3 B=0 t=1 Em=1 D1
pUt and eyeplece IFum:linn rEl lLsxat:l ||E'_- ’S|_ze |B L
- Frame =| {438 lj Bi2x512 i .- it
Eyeplece seal rSetup] [ Conv{11] LSM Extros Scan t
® | |OR  owra ||[Owv ‘:eun_ o
®7  Cwre || Oconloc Sanjle | s
. . o Rt W
Only a few settings in the Control Panel are oy [g o gﬁFg{g;‘;;H ';ﬂ E
necessary for conventional microscopy. e e = I
isplay Cantrol
_ H H Bright.: (3993 |=] B . | £} \mage—
Select a suitable lens (e.g. 20x) in the o - 7 ETRTING ] e
pop-up “Lens” menu. zooms 1m0 W [ED xpes0
1 " H y-Pas=0
— Click the mouse under "Conv" in I Onea| 8 Om
oT for transmitted light or in EDED (5|
OFL for fluorescence.
Figure 5-1
5-3

Analyser

Polariser

Filter slide for reflected lighting
Refiector slide

Reticule

Lateral TV output

Corl Zeiss Lsm

|
Eile Fln_l_ct Param Z Image
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5.1.1 Transmitted light

Prerequisites

The settings described in Section 5.1 have been carried out.

= Slide the reflector slide out of the LSM position (right stop) into any position for transmitted
light.

— If no empty position is available, remove the filter slide completely or slide it into any
fluorescence position but, in this case, the image will be discoloured.

= Turn the "Halogen” potentiometer on the electronics rack to
the right.

— Light shines on the specimen.
= Focus on a suitable position in the specimen.

« Now set lighting according to KGHLER.

- A sharply focused transmitted light image appears in the
eyepiece.

Figure 5-2

5.i.2 Fluorescence

Prerequisites

The settings described in Section 5.1 have been carried out.

The fluorescence lamp (“Fl source” key on the electronics rack) has been switched on before the LSM
unit.

= Set the reflector slide to a position for fluorescence excitation
(ideal: filter set 09).

¢ Set the blocking slide before the reflector slide to an
unblocked position.

= Focus on a suitable position in the specimen.

= Optimise the lighting as described in the instructions for FL
lighting

Figure 5-3 - A sharply focused reflected light fluorescence image
appears in the eyepiece.
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5.2 Laser Scan iicroscopy

{1) General

Confocal microscopes can particularly be used profitably when thick specimens have to be analysed
in fluorescence or when reflecting specimens with surface structures require analysis. Contrary to
conventional microscopes, the confocal microscope only records information that originates from
the focus plane. All other information (unfocussed images from other planes) is effectively isolated
by a space filter. The filter consists of a small diaphragm (a pinhole) in a plane conjugated to the
field (Figure 5-4).

The optical sections obtained in this way have thickness values down to 0.4 um. The advantage is
that the specimen is essentially not modified and therefore repeated measurements are possible
with different parameters and increments. Multiply fluorescent-dyed specimens are particularly
interesting in biology and justice is done to this with three simultaneously operating recording
channels.

Besides great contrast enhancement in depth, such a unitis also of interest when it comes to spatial-
ly-visually realising three-dimensional structures. To this end, optical sections are recorded in series
and, in doing so, the focus positions are moved to with a motor by computer control. The images
initially consist of electronic data that can be stored on various storage media. Using a graphics card,
the images can then be visualised on a monitor.

Laser

‘ Splitter reflector . Detector
; i — ,{/J 1
z | - ~2
— = — . 3
e Y == 4
e ,_";_:__ _,_,..-—_-:_; N
/ T 7
-r-'_j"_-'_? i N
/ 9

Focus plan
Specimen
Figure 5-4 Figure 5-5
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(2) Three-dimensional depiction of microscopic image series

Gallery

The simplest (and cheapest) method of depicting three-dimensional information is a gailery of
optical sections in series. In this case, all sections in the series are placed in a row like on the page
of a stamp collection album. The z position of the individual sections is displayed.

Extended depth of focus

The entire record can also be depicted in a projection. in doing so, the computer computes an image
that is composed of all the focused optical sections that were produced when recording a series.
The simplest method consists of projecting the brightest grey values in a point of the image along
the z axis. The transparency method is more complex. In this case, the grey values in the sections
of the series are weighted with different values denoting their “transparency”, resulting in a
depiction that corresponds rather to the surface. In any case, such a composite method supplies an
image with a virtually infinite depth of focus. As has been said, only information originating from
sharply focused planes contributes to the result. Therefore, if only half a micrometer is sharply
imaged in depth in the eyepiece (e.g. using an oil lens), the entire depth of a section, e.g.
100 micrometers, can be sharply imaged when using this method.

Rotation animations

A projected image cannot only be computed as if the specimen were viewed vertically from above
along the z axis, but can also be rotated to all conceivable angles. An effective means of depicting
the third dimension is to compute a sequence of projections and, in doing so, to virtuaily rotate the
specimen about a specific angle {e.g. 102), for example one full rotation about the y axis. If this
sequence is now displayed fast enough on the monitor, the observer has the impression that a three-
dimensional structure is rotating in the monitor. The reason for this is that our brains are simply too
slow to recognise that the image is only a fast sequence of computed views.

Stereo images

In our normal environment, we observe things that are not too far away from two different
directions. From these two different images, our brains reconstruct the three-dimensional world.
As we are able to compute any chosen views with the computer, it is also possible to compute a pair
of images that correspond to the images we see with our left and right eyes. Such a stereo pair can
then be displayed adjacently on the monitor and, when using suitable aids, we do in actual fact see
a three-dimensional image. Practised observers can even see the 3D image without using any aids.
(The problem is that we bring images together at a specific distance by squinting but, at the same
time, we have to focus the images. Our brains think they know the distance where two objects are
when we adjust our eyes to a specific angle and then automatically focus on this distance.)
Another possibility consists of depicting one image in the red channel and one image in the green
channel of the monitor one above the other. In this case, we only need to put on a specific pair of
glasses containing one red and one green filter and the information denoting “image that must
be viewed with the right eye” comes through the green filter and only arrives in the right eye. This
is the anaglyph depiction that is also known from other fields.
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Height colour coded extended depth of focus

The colour-coded height depiction is a direct continuation of the process of computing projections.
In this case, a colour is assigned to the various planes in which the affiliated sections are then
depicted. The result is a map that contains information about the z positions of the mapped
structures. As on a conventional map, the elevations are red {mountain top) and the depressions
are blue. To enable direct evaluation, a colour scale is also displayed to specify the actual height
above the first section.

Orthogonal sections

Once a complete stack has been recorded, it is easy for the computer to compute a section (profile)
at any point. The "orthogonal sections” function supplies a triplet of sectional images that are
perpendicular to each other. In doing so, one point (Voxel) is selected from the three-dimensional
data packet by clicking it with the mouse and the affiliated sections are automatically visible on the
screen. Thus, you can obtain a very swift overview of the three-dimensional structure by
“wandering” in the stack of sections.

Slanted sections

If you select a rotation and tilt angle in addition to the x, y and z coordinates, you have uniquely
defined a plane surface. The section in such a plane can also be computed and displayed. For
example, you can do this if you wish to show two specific structures whose joining line is not parallel
to one of the three main axes. Since, when specifying five coordinates, we have problems imagining
how this section will take place in the stack, the section plane (red) in the volume (green) is also
displayed in a 3D cursor. '

Image processing

As the data in the confocal laser scanning microscope is digital, all conceivable image processing
and enhancement routines can be used to make the display clearer or to carry out measurements
(see "Image” software description).

Image analysis

Density measurements are possible in addition to the usual measuring methods for determining
lengths, areas and circumferences. In doing so, the grey values in the individual pixels are displayed
or are used to compute histogram data. The simplest measurement of this kind is to read the grey
value out of one single pixel. In the next step, the affiliated intensity profile is displayed for any
chosen line in the image. (By the way, this can also be done online, i.e. the laser only moves along
one line and the display is shown like in an oscillogram.}) The next highest level is then two-
dimensional brightness evaluation, i.e. average grey values and the maximum and minimum etc.
in geometrically or interactively bordered areas. Using macro functions, such measurements can be
automatically carried out swiftly and reproducibly on large quantities of data.

Further software packages such as topography and time series enhance the instrument for
material research (surfaces) and physiology (kinetics).
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(3) Image optimisation

As image optimisation is repeatedly necessary in all applications belonging to LSM technology, this
is described in detail. In the description of the application tasks, reference is then only made to

optimisation.

Figure 5-6

Figure 5-7

Figure 5-8

Prerequisites

= The following have been set in the main menu:
Image — Color Tables — Greyscale.

= Scanning has been started.

Normally, the available quantity of light and muitipliers are not
optimally adapted to each other, i.e. the image on the image
monitor is lacking in contrast.

= Select the following in the main menu:
Image — Color Tables — Range Indicator,
to display the brightness levels in colour.

If the brightness is too high, the display on the image monitor will
appear red.

If the brightness is too low, the display on the image monitor will
appear blue.
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= Select the following in the main menu:
Util — Auto B&C or press the F9 key

- Inthis way, you will automatically see a good image which,
however, can still be optimised.

Figure 5-9

+ Reduce the brightness by means of the scrollbar in the Control
Panel until approximately half of the background appears
blue where you do not expect a signal.

- With Brightness, you control the electronic offset, which
influences the overall brightness of the image.

« By means of the scrollbar in the Control Panel, now increase
the contrast until a few red dots still just appear in the image.

~ Inthisway, you control the high voltage on the photomulti-
plier (PMT) and the electronic preamplification factor.

= Now select the following in the main menu:
Image — Color Tables — Greyscale.

Using the [ Color key inthe "Display Control” dialog
box, you can toggle swiftly between "Greyscale” and
"Range Indicator”
(see Section 6.3.3).

Figure 5-12
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Pinhole adjustment serves to further enhance the image in confocal microscopy applications (only
one focus plane) once the image has been optimised via Contrast and Brightness by non-confocal

microscopy.

— i

# ]

Figure 5-13

= Carry out pinhole adjustment as follows:

In the main menu
Image — Color Tables — Range Indicator
selected.

Set the pinhole in the Control Panel to 20.

Increase the contrast until a few red dots
appear.

Optimise the top adjusting screw to a
maximum red component.

Optimise the bottom adjusting screw to a
maximum red component.

Reduce Contrast if the red component
is generally too high.

= Repeat pinhole adjustment approximately 1-2 times: then, it will probably not be possible to

enhance the image any further.

# |f hecessary, correct the Contrast once again in the Control Panel.

= Select the following in the main menu:
Image — Color Tables — Greyscale.

5-10

If the adjustment of the position should be completely wrong, begin adjustment with a
pinhole setting of 100, then continue with 50 and finally adjust with 20 as described above.
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5.2.1 Single image display

Prerequisites
= The reflector slide is set to LSM position (right stop).
» The slide before the reflector slide is set to free passage.

s The specimen has been conventionally adjusted under fluorescent lighting.

Assumption
s The AR 488 laser is installed.

5.2.1.1 Single-channel display
(1) Fiuorescence (FL) I'_F-m: Funcl Param £ Image UtilcarlazDBis;nI;mﬁme XY r;nl;
[P J———— =
a) Not confocal [ |_parometers
. . . = LSM Control Panel
» Carry out the following settings in the Ltis=3 A3 B0 E1 Emel_DI
Control Panel: eI e I e
Function : Frame “gm Com [13] L8M—| [ xeas | ['Sgan
Setup . @1 ®1 | (B8 e || D eeoc || [HiE
LM : ORFLI o3 | lom S ]| e | ]
( . Not activated P "
Laser : 488 B,igh::@I_ —,_,:,EL] I
Extras : Not activated pan: [0 | ST——ma ¥, (L
Size : 512x512 zoom: ¢ |RICE=—RI0 [;.;_1|
Lens e, g. 3 (40x/1.3 is expedient)
At 3 [Gelorl{Laad] [ ueet |
B : 0 .
t -1 Figure 5-14
Em : 1(LP515)
D1 : FT510
Zoom : 2
Contr. :
Bri%ht. . |~ At the moment, any setting possible
Pinh. :

Set the dichroitic beamsplitter DBS2 (if installed) to the "Free”
position.

In the Display Control window, select image: ® 1 {R) and
Zoom: 1 (high resolution: 2).

Start scanning by pressing|  Sarm |

— The laser illuminates the specimen.

Optimise the monitor image as described in Section 5.2 (3).
Stop scanning by pressing the | Stee | button.

Figure 5-15
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- b) confocal

et [ —
Ell= Funct Param Z lImage UGl 3D Jopo Time XY Help |
[ | '

* Carry out the following settings on the
Control Panel:
Function : Frame

= L5K Corteal Paner
Lens=3_At-3 B-D t=1 FEm=1 DI

Function r(] Laser [J size
[#] [asa sizsiz_|[*] Setup - @1
LSM ®R/FL1

srnmetss
o |
E Prhe 4t
W
II 101,
w
483
~Setup Cunv'jja_ LSM Extras Scan ¥ e
@1 [|OR = mFo |1y [(Eman] v :
op [[OT  CmRe ||E conos || S} ———
O3 Cov ORIFLI | O Averag | | | inish pi :
G O1 Ora E - i
i Digplay Control Laser . 488
3

rl] not activated
:ig’”rr_'#'—“ E—— zoam: [ |51 151 =) Extras : [ Confoc
wPus=1 ; Size : 512x512

Pinh.: [10 EIL—:_*]B#:—_,, @
Ty |

o [Tl —I0 A Lens : e, g. 3 (40x/1.3 is expedient)
) OR@ | 85 O sk At - 3
(Gplie] Caai B : 0
Figure 5-16 t -]
Em : T(LP 515)
D1 : FT 510
Zoom D2
Contr. * | Anysetting at the
Bright. : moment
Pinh. : 10

= Set the dichroitic beam splitter DBS2 (if available) to the
"Free"” position.

= In the Display Control Image window, select: ®1 (R) and
Zoom: 1 (high resolution: 2).

¢ Start scanning by selecting S

— The laser illuminates the specimen.

+ Optimise the monitor image as described in Section 5.2 (3).

Figure 5-17
= Carry out pinhole adjustment as described in Section 5.2 (4).

" StOp Scanning by Selecting L T

Pinhole adjustment can be carried out with greater ease by defining a narrow REGION OF
INTEREST (ROI) in the centre of the image (dy =~ 60). By virtue of the fact that the image
is built faster within the ROI, changes in the pinhole adjustment are also visible much
SOONET.
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The difference between non-confocal and confocal is elucidated by the following
procedure.

» Generate a non-—confocal single-channel = B —
. . . . Liie- lupe- kl;-\m 5 |-'.|__'_“"| _Il‘.l Ty TIEE le!ln
image as described in Section (1). Mo = e e ﬁ‘;% 0

. . h_ljﬂ-ﬁ -ii-:l.nmu'uln' -r-1I T i iy |
- the Control Panel, click on Options in Fw:—”:' '[“;}f'—u: fobaiz_ |0
HRO1. |-'-" Iup‘i Cnnv[__JLSM rExlms rScan
B @1 | |OR #Ar
~ The Set ROI dialog box appears on the o2 ({07 gggﬁ gg;::;;] —’
operating monitor. O3 HOFL ot dimeo || [
Contr.: ﬁ“‘ F+FI"==_"_‘I+: ,__
- - - i o —_—T A= _I :
& C||Ck |_ Set ROL with the mouse. Z“!:‘m % S = | ;5_- iRl !
. . vom: 1-mn s [ =
— The mouse pointer moves to the image zoom [t i . HLJ
monitor. . =] [
- On the image monitor (green frame}, the

size and position of the ROl can now be Figure 5-18
defined with the mouse.

= Now press the right mouse button.

- The mouse pointer moves back to the
operator control monitor.

e In the Set ROl dialeg box, now click inthe @K | box.
= Now select XIConfoc and start scanning.

« Optimise the monitor image as described in Section 5.2 (3).

— The monitor image is substantially better inside the ROI
(confocal) than it is outside it.

Figure 5-19
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=[ : LAl Zeise Lsm
Fiie  Fuget Param Z Lmage ULl 3D Tope Time XY
rowen [

LS Conlrol Pael B |

Lems=3 At=3 B=0 =1 Em=1 DI
Fanction r[ ] Laser Ld si

rds
frome 3] (a8 1] [smeni 1]

I Setup Cnnv@ LSM Extras Secan —|
F @1 | [OR lFa (| O wiad ||
o CT1  OnFLz || O Confoc ki |5
Cov ORI || Oaverag Fesinil. |
‘ @3 |llon et Orotl T J
[

Conw.z Df-‘l_l === 01|

Bright.: (8742 |l 1T T m
pinh: [to [T ——Ter() = (W)
Zoom; '1_—|T]“'—_|:_ [P IE

e [ 2 s

Figure 5-20

i}'ﬁ/ ;’*"4» _,;:4

:‘ﬁ‘p«’*

Figure 5-21

Figure 5-22

LSM 410 invert

(2) Transmitted light (T)

» Carry out the following settings in the

Control Panel;

Function : Frame
Setup @1
> LSM : @T
rJ . not activated
Laser : 488
Extras : keine aktiviert
Size : 512x512
Lens €. g. 3 (40x/1.3 is expedient)
At : 3 (the attenuation may have to
be increased)
B ;0
t o
Em Doany
D1 . FT 510
Zoom 2
go_ntr. . | Atthe moment, any
right. . - .
Pinh. setting possibie

= In the Display Control window select image: ® 1 (R) and Zoom:
1 {high resolution: 2).

* Optimise the monitor image as described in Section 5.2 (3).

¢ Stop scanning by selecting Stop

It goes without saying that all other transmitted light
contrasting methods are possible, e.qg.

I

Phase contrast

Differential interference contrast (DIC)
Polarisation contrast (POL)

Dark field

Figure 5-22 shows the specimen in DIC.

5-14
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5.2.1.2 iiulti-channel display
(1) Fluorescence and transmitted light (FL + T) P S ——— H_IDII
s Carry out the following settings in the — e T
Control Panel: -LI — BlE:M(}unI'Enlf?nEL1 =
—>Function : Split2 Sy R
(in the Display Control window, e 4CL |‘:’f e s 151”"2‘2 2]
the marking in the Image box o1 |[on G ||Dv
changes to "4") a1 |[S7, gz ||Gomne | e
. . CrRL @7 H ol [ Sy ]
e+ g o T e
Extras : [ Confoc :"im o ' ’
- inl -:l:m_ﬁ[1*|” E fousi[l —*ﬂ-’.l
Size : 512x512 zoom: [ |ETT—ER L (o] e b 2
- i i OO O Masl
hins : g (40x/1.3 is expedient) Tl M ;Eﬂ]
tB (1) Figure 5-23
D1 : FT 510
Zoom 1 2

= By clicking Chan @& 1, now activate channel 1 with the following affiliations:
- Channel 1 becomes the fluorescence channel by selecting ® R/FL1,
— Em: LP 515,
~ Pinh: 10,
- At the moment any Contr./Bright.

» By dicking Chan ®2, now activate channel 2 with the following affiliations:
- Channel 2 becomes the transmitted light channel by selected ®T.

« Start scanning.

—~ The image for channel 2 (bottom half of the image) is
generated.

« Optimise the monitor image as described in Section 5.2 (3).

« Now activate channel 1 again.

- The image for channel 1 (top half of the image) is
generated.

« Optimise the monitor image as described in Section 5.2 (3). Figure 5-24

« Now carry out pinhole adjustment as described in Section
5.2 (4).
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The images generated separately from channels 1 (R) and 2 (G) can now be superimposed
to arrive at an overall image.

s Under Function, select: Over|2
(in the Display Control window, the marking in the Image box
changes to "RGB").

» Start scanning by selecting |  Start or by selecting
single |,

- The overall image superimposed from channels 1 (R} and 2
(G) appears on the image monitor.

Figure 5-25

Settings that refer to one specific channel only (e.g. CONTRAST, BRIGHTNESS, PINHOLE) can
be changed when the respective channel is activated (Chan ® 1 or Chan ® 2).
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(2)Double fluorescence (2FL) TR ey .m R—
* Carry out the following settings in the [ - : S
contrOl PaﬂE|: _|_I L&k C;»'ltrEDiF-‘;inell:|1
Function : Split2 Fencior 10 Lo
(in the Display Control window, ez ][ %‘P f&:‘h—'r
the marking in the Image box @1 8Fl gsum gT; "a_iluI
changes to "4" 02 [|Goy Oms || Civerny || [Fl -
I'D * not agctivated ) ggL 8TmFL3 g;m ! FLIgL [
L 488 Comle.: |+. il ‘II_\E:F:] ] Display Contral
aser . Bright: [9547 |[EL = Zoom: [1 | SLTTR
Extras : KConfoc pinh: [0 |mEl rﬁ @ S —_— ﬁ|+.
Size : 512x512 zoom: [2 1rn—|—|:1c| () o LAb I
Lens . e.qg. 3 (is expedient 40x/1.3) OO [lMask
At 2 T O e
tB : ? Figure 5-26
D1 FT 510
Zoom P2
« By clicking Chan ® 1, now activate channel 1 with the following affiliations:

By selecting ®R/FL1, channel 1 becomes the first fluorescence channel,
Em: LP 590 or LP 570,
Pinh: 10,

— At the moment any value for Contr./Bright.

-By

clicking Chan ® 2, now activate channel 2 with the following affiliations:

By selecting ® R/FL2, channel 2 becomes the second fluorescence channel (if you have a three—
channel unit, then select R/FL3),

Em: BP 515-565 or BP 515-540 or BP 510-525,

Pinh: 20 for second channel,

DBS2: FT 560,

If you have a three-channel unit, then set the DBS3 slide to the "Reflector” or "FT 560" setting.

= Now start scanning.

The image for channel 2 (bottom half of the image) is generated.
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+« Now optimise the image and carry out pinhole adjustment for channel 1 as described in Section

5.2 (3) and (4).

Figure 5-27

Figure 5-28

plote

Function
rl_]

Laser
Extras
Size
Lens

At

B

t

D1 (DBS1)
Zoom
DBS2

¢ Now select channel 1 (Chan 1) again.

- The image for channel 1 {top half of the image) is
generated.

¢ Now optimise the image and carry out pinhole adjustment for
channel 1 (Chan 1) also.

You can see the images optimised for channels in Figure 5-27.

The images generated separately from channels 1 (R) and 2 (G)
can now be superimposed in an overall image.

@ |n Function, select: Overl2
(in the Display Control window, the marking in the Image box
changes to "RGB").

» Start scanning by selecting — St | or by selecting
[ Single .

~ The overall image superimposed from channels 1 (R) and 2
(G) appears on the image monitor.

In the event thatyou are using only one photomultiplier, you can generate a multi—channel
fluorescence image as follows:

Frame

not activated

488

XIConfoc

512x512

e. g. 3 (40x/1.3 is expedient)
3 (the attenuation may have to be increased)
0

1

FT 510

2

in empty position

5-18
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To make sure that an old image still in the video memory is not displayed on the image
monitor, select the following in the main menu:
Image — Clear Buffer.

= Now activate Setup ®1 with the following settings:
LSM : R/FL1,
Em: LP 570 or LP 590,
Pinh: 20,
In the Display Control window, red channel selected: ® 1(R).
= Now start scanning.
= Optimise the image and carry out pinhole adjustment as described in Section 5.2 (3) and (4).

» Stop scanning.

+ Now activate Setup ® 2 with the following settings:
LSM : R/FLT,
Em: BP 515-565,
Pinh: 20,
In the Display Control window, green channel selected: ® 2(G).
= Now start scanning.
= Also optimise the image and carry out pinhole adjustment as described above.

» Stop scanning.

The monochrome images produced separately in the red/green channels can be superimposed in
one colour image by clicking ®RGB in the Display Control window.

You can proceed in accordance with the same method for 3FL or 2FL+T.
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Prerequisites

= You have created atwo-channelimage under double fluorescence, displayed it in split mode and
optimised this image.

B e T L T Ll » Now activate riX] in the Control Panel.
Sl = = | . .
— — —— | - The Ratio window appears on the

—— (S operator control monitor.

Faunction rr% & 81+ El El [t

Chan ?;n s E’ E?Eg: k

1 OR a1 * _ g% b oro-san

ot |loge iy

oF =
. 81 752‘3{- ngo H
(B:n.m':" % (8] m*' Display Control
sight.; + + oe
Zosm: EL_E
Pinh.: {20 | o e[ ] ] (]
Zoom: E @ xPos=0 .
[l Exchange Sources ( y-Prs=0 - I
Oan
e | (o] )83 Bl
Em;

Figure 5-29

= Click the uppermost ratio function:
S1 , CHANi

52 CHANZ2

— After pressing | 0k | to confirm, the adjacent image
appears and the following affiliations apply:

Top third: CHAN1
Middle third: CHANZ
Bottom third: Ratio
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o Click the stop | button in the Control Panel to stop scan-
ning.

o Select Overl2 under Function.

— In the Display Control window, the marker changes from
®4 to ®RGB RGB and the adjacent image appears on the
image monitor with the following affiliations:

CHAN1 in red
CHAN2  ingreen
Ratio in blue

Figure 5-31

The ratio function can be used for all z series and time functions.

? Ratio and Averaging cannot be used simultaneously.

B 40-050 e 10/95 5-21



|
p— LSM 410 invert
T == ETR— It (3} Double fluorescence and transmitted light
e ] O ] (2FL+T)

~ L5W Ganienl Pane
Lens=3 At=3 B=D (=1 Em=4 D1
Function r[] Laser

| a—

Chan Cnnv E‘ LSM Exhas Scan
@1 |(OR Sl [ )
O OT  CRFL2 IZI Cunfnc

Oov O RFL3 || O averag -a-:_
O3l lon or O rot Hiog |

* Carry out the following settings in the
Control Panel:

e G Function : Split3

5 (in the Display Control window,

B

;‘7 the marking in the Image box
o e ST Display Contrl changes to “4")
Brigh — s E Zaom: [1 | H 7R ] : zgé activated
Pink: -ﬁ—| !E] 1 Laser :
Zowm: _II_I‘D H" . |_|" Extras : X Confoc activated
EE O Mask Size : 512x512
(cnivi{ ) [_’LQI Lens : 3 (40x/1.3 is expedient)
At 3
Figure 5-32 B 0

t D

DBS1 : FT 510

Zoom 2

= By dicking Chan ® 1, now activate channel 1 with the following affiliations:
Channel 1 becomes the first fluorescence channel by selecting ®R/FL1,
Em: LP 590 or LP 570,

Pinh: 10,

At the moment, any Contr./Bright setting.

I

= By clicking Chan ®2, now activate channel 2 with the following affiliations:

Channel 2 becomes the second fluorescence channel by selecting ® R/FL2,

Em: BP 515-565 or BP 515-540 or BP 510-525,

DBS2: FT 560,

If you have a three channel unit, then set the DSB slide to "Reflector” or “FT 560".

1

= By clicking Chan & 3 now activate channel 3 with the following affiliations:
— Channel 3 becomes the transmitted light channel by selecting ®T.

= Now start scanning.
- The image for channei 3 (bottom third of the image} is generated.

* Now optimise the image for channel 3 as described in Section 5.2 (3).

+* Now select channel 2 {Chan 2).
~ The image for channel 2 (middle third of the image) is generated.

* Now optimise the image and carry out pinhole adjustment as described in Section 5.2 (3) and (4).

» Now select channel 1 {Chan 1).
- The image for channel 1 (top third of image) is generated.
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» Now optimise the image and carry out pinhole adjustment as described in Section 5.2 (3) and (4).

You can see the images optimised separately for all three
channels in 5-33.

Figure 5-33

The images generated separately from channels 1 (R) and 2 (G)
and 3 (B) can now be superimposed to arrive at an overall image.

» Under Function, select: Overl3
(in the Display Control window, the marking in the Image box
changes to "RGB").

= Start scanning by selecting [ San or by selecting
Singte |,

— The overall image superimposed from channels 1 (R), 2 (G)
and 3 (B) appears on the image monitor.

Figure 5-34

A modified colour display may be advantageous for
certain applications.

» To do this, simply change the affiliations:
Chan1—=T : display in red
Chan 2 — R/FL1 : display in green
Chan 3 — R/FL3 : display in blue

Figure 5-35
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lrwi Carl Zeiss Lsm -
| File Fupct Param Z Image Ul 3D Topo Time XY Help |
Tpoeer |

Lenw=3 At=3 B[I =1 Em=4 [)1
Fupction r[] Laser

s fae N SaeE

Cvhan | Conv[22] LSM Extras I3 s
@, Or ERFo (0T tart | s
OT Oz || Econtor [ | [ Eaiyls mhole=rs
i Dov O Rres || O averag : Tkl (oon=
| O 3llor oOT O ral [Tt | e L3

o ] sl | Display Cantrol
nir..

Bright. :5:47 [__I |l
Pinh: 10 |FIT I Mz
Zoom; IZ].?]-—_l—*-T B .': l:_""' |

AR

Zoom: EEEE]

xPos=11 |
yPos=0 =
@O Oan
GO OMask

e [

Figure 5-36
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(4) Triple fluorescence (3FL)

Carry out the following settings in the

Control Panel:

Function : Split 3
(inthe Display Control window,
the marking in the Image box
changes to "4")

r[] : not activatd

Laser : 488

Extras : K Confoc

Size : 512x512

Lens : e.g. 3 (40x/1.3 is expedient)
At 3

B -0

t 1

DBS1 : FT 510

Zoom 2

= By clicking Chan @ 1, now activate channel 1 with the following affiliations:

I

Em: BP 670-810 or RG 665,
Pinh: 20,

f

At the moment, any Contr./Bright setting.

Channel 1 becomes the first fluorescence channel by selecting ® R/FL1.

= By dlicking Chan @2, now activate channel 2 with the following affiliations:

— Em: BP 590-610,
DBS2: FT 630,
Pinh: 20.

Channel 2 becomes the second fluorescence channel by selecting ® R/FL2,

¢ By clicking Chan ® 3, now activate channel 3 with the following affiliations:
— Channel 3 becomes the third fluorescence channel by selecting ® R/FL3,

— Em: BP 515-540 or 510-525,
- DBS3: FT 560,
- Pinh: 20.

* Now start scanning.

— The image for channel 3 (bottom third of the image) is generated.

= Now optimise the image and carry out pinhole adjustment for channel 3 as described in Section

5.2 (3) and {4) durch.

s Now select channel 2 (Chan 2).

- The image for channel 2 (middle third of the image) is generated.

5-24
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s Now optimise the image and carry out pinhole adjustment as described in Section 5.2 (3} and (4).

& MNow select channel 1 (Chan 1).
— The image for channel 1 (top third of image) is generated.

« Now optimise the image and carry out pinhole adjustment as described in Section 5.2 (3) and (4).

You can see the images optimised separately for all three
channels in Figure 5-37.

Figure 5-37

The images generated separately from channels 1 (R), 2 (G) and
3 {B) can now be superimposed in an overall image.

= Under Function, select: Overl3
{(in the Display Control window, the marking in the Image box
changes to “"RGB").

» Start scanning by selecting [ Start or by selecting
Single |
- The overall image superimposed from channels 1 (R), 2 (G)
and 3 (B) appears on the image monitor.

Figure 5-38
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5.2.2 Image sequences

Owing to the quantities of data produced when generating image sequences, you should
make sure that at least 25 MB free space is left on the hard disk.

(i) Recording a section stack

Note that a section stack can be recorded for all kinds of single image recordings.

| -~ | Single image, single channel, fluorescence, confocal

| ——

+ Using the example specimen, produce an optimised LSM
image as described in Section 5.2.1.1 (1} b).

« Search for a point in the specimen where the capillaries show
"flats"”.

- By means of Image — Color Tables — Greyscale, the image
should approximately look like the adjacent one, i.e. one
single optical section of the specimen is depicted.

= Now move the focusing drive lightly to and fro while scanning
is still active.

Figure 5-39 ~ Various sections become visible on the image monitor.

* Now turn the left focusing drive clockwise until you can see on the image monitor that you are
just about to “leave” the specimen, i.e. the section plane through the specimen has been moved
down.

T e T B e L o Clickthe| Mot |keyinthe Control Panel.
FIwEm 1 1 . . .
. " IS Pormenns - The Motor Control dialog window is
= — LguucD;t;nl?ne: - : opened but, at the moment, only the
Function 1] Loser bottom half relating to the z coordinates
[Frome ]2} [208 s ““2"5” IH Sies is of interest
rSetup [ Conv[1] LEM Exlms -mli !
4 OR -!-FUFL] .
31 o1 ORFL2 IZIcnnfnc XAIY L # Click on the —= 1l button.
; Oj Cov OFUFU Di\verag g 7 i
or_01_glHR — The current bottom edge of the specimen
Cantr.: -?41 . -
"z . is defined as "0”,
Bright: S 2 40.25 2] Moveto
Pinh: [0 ] [E] j
Zoom: _E‘_—j— L8| e [ P
(KT
L
Figure 5-40
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= Now turn the focusing drive counterclockwise until you just “leave” the top edge of the
specimen,

— The value then displayed under "2:" (e.g. 40.25 pm) then corresponds to the specimen thick-
ness.

= Close the "Motor Control” window by pressing the Done button.

+ Now position the focusing drive (clockwise) on the bottom end of the specimen.

¢ |n the main menu, now select: - SEsES C3
z — Sectioning. PO iy [ JEET—m Bamerere g
— The adjacent dialog box appears. : Togf Nomberor Sectons: [88 ] FECTT e |,
Leas=3 A=Y B Cymrent Section Pos: l:l ELLE—1a 10

Function r[] Laser

|Frome_] [1] [138 Befractive Correction: (1 | [T 171 ra

» Now enter the following values: e [ Ca [ Destoto—, (28] (memD) P

zZ |nter\lal (u,m) : 1 [CH] R ®n O Video Mem. [ pestination File: -
Number of Sections : 40 oz 50, of |om CASERIES)
\ : O3 |15 1 | S ost Mem. ]
Current Section Pos : 1 — = _ i
Refractive Correction : 1 o s ETE
: right.; 3998 |[=7 T [
Piohs [t BT 2Ly o] ] ugn
. . . . . oom: Eﬁ—'—‘.' = T Pas= 0
¢ Click on @File in the Destination box. zom: [T w0 B Corl] B}GJ 5g O g
- Mask
— The destination file: CASERIES\ is now Epler][1ded el
additionally displayed. Figure 5-41
1 4 arl Zeiss Lsi =14
= Now move the cursor to the parameter input N = 27 S o
box and enter your file name (up to 5 letters), Pt | SR —— d
e.g. "test” and press| oK |to confirm it. e T
= Number: 4 of 10 2 G =laL
. Lens=3 At=3/31 P'E?M"él[-

— During the scan that now takes place (40 Function 107 Lad | WG] [Gai | S
images are scanned), the current message c;wlzrji Hersd 5
appears on the operator control monitor; @1 l or Samiflow
the individual images can each be seen on ©2 1150, Omrs || O Aversa .
the image monitor. °ijlon or glom feiay Con

g - anins - | - = Display Control
Bright: (9938 _|[7] = B | L T
Finh.: :_TI_]—|_:|_| & _":_":_Tl Wrd x—Fnsiﬂ '”T_,
Zoam: 7B e Q= [EE] ‘;‘“(";"I':,A"
OO OMask
Ealp [ Le21] Lmnezl |
Figure 5-42

After the complete stack has been recorded, the focus returns to the idle position (i.e. to
the position set before recording the stack).
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(2) Retrieving single images from a sequence

Carl Zeiss Lsm

Elfe Funct Param Z Image UGl

[t ]

Function | ) .
Frame Fles in clsvries
Id032.35if
|f|8etup3 ¥ |3d033.0it
@1 Id034.4if
3dD 35,k
Oz =
03 | [res00 J
tesi002.1if
. 1| |tesI003.1if
Contr: || e syuna.iit
vy | |testo0b e
Brights | e ot
Pinh.: testD07 gif
Zoom:

[d Display
O Hest Memory
1 Mano to RGB

Space: 410624 KByte free of 528200

__———? File Name: .-_

Lens=3 | [test000.tit

i Format
&P
O G

- —— o —

3D Topo Time XV Liek

==, Psrameters

| w=tun
| ¥=dun

Display Control

Zoam: [y_| T 15

w-Pas=
yPos=

@ Dan
OO O Mask

L]
B 1-]
i

Figure 5-43

Figure 5-44

5-28
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= In the main menu, select,

File — Load Sequence...

— The adjacent window appears.

Now activate ] Display.

* Bymeans of the scrollbar, now select the required single image
and click on the image.

- The selected image is now displayed on the image monitor.
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(3) Loading sequences

= [n the main menu, select, T — ]
. Gl Fupe! arsme  Z_litage i D Topo Time ey
File — Load Sequence... [ i
| File Name: P—] Parameters
- The adjacent window appears. C S EVTTENT] - |
Filesin tiseries
. . 3d000.tif ¥ [ Format
¢ Now activate X Display. Jano it gl g
T —
3doea.ri [ pisplay
. . \ 3dﬂﬂ5.iii DHnstM:mnry
+« Now select the required sequence with the Ja006 1t O Meno to RGG
scrollbar. Saona.i ] o - T
el o} [ et
Space: 410288 KByte kree of 528208 xPos=10 —~ L .
b rr—r———r ’g:z;:"u w B
OO O Mask
[Eilied} [ sl [ i |

Figure 5-45

= (Click on any image in the series, e.g. 3d003.tif.

- The image is displayed on the image monitor.

Figure 5-46
* Now confirm it by pressing the[ Toad button or by double clicking with the mouse.

—~ The complete image sequence is now loaded into the video memory and is acknowledged by
a beep.

in the event that the video memory is too small for an image sequence, the data will
be loaded automatically into the host memory; a message will appear if the host RAM
is too small.

Loading can be observed because one image after the other is also displayed on the image
monitor.

Once loading has been completed, the sequence stops and the image is shown on the image
monitor.

Click on[X] Host Memory if you want to load the selected sequence directly into main
memaory.

B 40-050 e 10/95 5-29



LSM 410 invert

5.2.3 Image seqguence applications

(1) Building up a gallery

= Curl Ztiix Lsm

file Funet Paiam 2 lmage UW 3D topo Time XY 1=lp!
P |
Parameters
_l - First Section: IE' K3 | ef 11
L] Li =181
t=9999
Lens=3 A=151 B=0|  Number of Sections: JE Io—— Y i
Funclion r(J Lasee s =)
= r ource
lrrame E 633 [® Memory ggg’éﬁg:
Setup) [ Conv E LSK | O File Sexies 1
@i [|9"  ®RI | O gingleFiles 4
O3 8T g RAl | 3 Single Flles AGB —
ov ok mages| [
O3 | o OfT ] Draw Frame [E“E—_lq"m |
HiDisplay Data [Fat Eerie 1 fen)
Contr.: BT Cioisplay File Nome
o e e (] LA L)
Pinh.: 1 o Ltj +f TH] y-Pus=0 |3
Zoom: ST i Y ®a B [
] ] [ P
’ O [ Mask

Figure 5-47

Figure 5-48

Load a sequence into main memory as
described in Section 5.2.2 (3).

In the main menu, now select z — Gallery...

— The adjacent window appears.

Now enter the following data:

Number of Sections: any number > actual
number of images

Source: & Memory

IXIDraw Frame

XIDisplay Data

& Press al to confirm.

- The series consisting of 36 images is displayed on the image
monitor.
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{(2) Animation

= Load a sequence into main memory as
described in Section 5.2.2 (3).

s |n the main menu, now select:
z — Animate...

— The adjacent window appears.

= Now enter the following data:
Duration: 1
Current Slice: 0

O Forward Direction of the movin
g

® Backward — image sequence

O Reverse (any selection possible)

From Host
Opt. Zoom
:::-i(il:v '1| :|— Changes the image speed

s Now click on Stan i

- The image sequence runs.

Lens=3 M=1/3f B-=0

- Carl Zeiss Lsm i
Eile Fupct Param Z Image Util 30 Tapo Tig X Help
TFmwER | e e ===

Function r[J Laser | Duration:
B E_ Current Slice: -
Setup] [Conv |10 | I SM— 4 : -
@1 on ® ReLll  C Forward Rl 1) B ceer B33
o OT  CRFELY O Backwerd ﬁ cane
o z Oav ORFLL @ Reverse et bedi <= Image Mem] 19955,
3 R
O Cr [ From Host  Redu: EIEE ®an F
! R — OR Control
Contr.: # Eiopt, Zaom: Ich:El CIEE -
righe: [s9m8 | o8 |0 e
Pinh: [10 | ST [ it} o '_'-'j?
T PR 5 o s e . e i [ i B
|- — —i[ ¢ par | ®O Olan
OO O Mask
l@ﬂﬂ ;_:ncrl_]

Figure 5-49

If you make a numeric entry in the Current Slice or click on the arrows with the mouse, you
can also retrieve the images from memory one by one.
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(3) 3D projection

= [ Mode Dwerlay =i
@ y Axis O Transparen |
Czhds || PiMaximum!
]
O x daeis L1 N Interpolation E r!
[ Low Correetion Bcam

angle: [0 |EICCE %’3
Center: FOLE | Jnish

- Carl ZsiusLsm [5ES
File Fupct Param Z Image Util 3D Tooo Time Xv Help
i ——— — —
= =
~ parameters |

Ll Ref L1
Carr =803

“im
Display Control

Elllllllllll 1 : I"‘.-.

' e
Zs N ]
Number: [2| =TT (b wam |Z|EL_.|:EI
it Angle: [10__| SILTTT=] [fe| ;g::‘g E?
L St M| O] To Fil ®mo dan
: el 0 ORGE| 56 O wask
Ll lgg J[ 1 il | Vanees
Figure 5-50

Figure 5-51

= Load a sequence into main memory as

described in Section 5.2.2 (3).

In the main menu, now select:
3D — Projection...

— The adjacent window appears.

Mow enter the following data:
Mode: @y Axis

Overlay: ®Maximum

[LINo Interpolation

[lLow Correction

Angle: 0

Center: 50

* Now confirm by pressing [ Caliilate |,

-~ An image with a virtually infinite depth of focus is now
generated on the image monitor.
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(4) Colour height map

s Load a sequence into main memory as de- T

Carl Zeiss Lsm

i
1zlle  Funct Param Z |mage UIil

30 Topo Time XY
i

scribed in Section 5.2.2 (3). LT [l

¢ In the main menu, now select:
3D — Depth Coding...

— The adjacent window appears.

O Coloeed
3 | @iColored Scalo)

| [RearView

= Now enter the following data:

Overlay— |
& Maximum

& Transparent 1

2 Transparent 2

ET=
[=TRE
Sk
Threshold: El ] 1 0] 5;.:7510
- Pafiym
Intemsity: EI I=Fl L] [ Display Conirol
Totee [ | E—mm 4

e =—— -

wSoale=0.2125rm
y3cal 120, 2125

w-Pes=0
y-Pos=0

gueeel | J

Zoom: EIF]_:]__E

@O Oan
GO Omtask

€] "l-l
[

Mode: @ Colored Scale

(Colour scale display) ——_
Overlay: ® Maximum —
[TRear View not activated

Threshold: 5

Intensity: 1,2 Figure 5-52
Offset: 0

« Now confirm by pressing [ Gskulste |,

- Animage is now displayed on the image monitor in which
the depth information is visible in a colour coded form.
The colour scale is displayed in the top left corner of the
image;

Red
Blue

front

A
A rear

Figure 5-53
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A Gl Zeinn Esm B |'
Enc Funct Param Z mage Uil 3D Tapo Time XY Halp
i | = = LE
iy — Paramelers |
Overay— |- FildadN
OTranspamm
@& Maxdmum
[ No Interpalation E IE
L] Low Correction  $ean
Angle: D R e ._;m!e_.:
Center: 50 2T 179 AL
k Bl = |
Chairillaas Display Control ]
£ ] ([rmoee ) o [z
Number: IEI LT+ i | 8;:2}
il | x-Pos=10 L
Diff. Angle: * #] [
ngie: [r0__ | FRITT 21 o] Sl 92| e ‘H+‘~|
T ——, P ad o A
L |EF ST e— ToFile | |—sr— & Uan
i | il GB
) lﬂi’ OR 0 L] Mask
Laneal (Rl [Laag Emﬂ
Figure 5-54
Tlirl Zew44 Liin | gt 5.
Fyle  Funct Param Z tmage Uil 30 Topa Time XY Helz
]
=] e ==
z Progction | Parameters
[ Sefer T Ref L
e
File Name: [irkeia=iz
H F—— Bt
Fles in  clseries
1est001.bf &
leat002.tf
test003.4l Grfext =6
test004.4f | et
te stODS.tit . =
testlll]ﬁ.t[i Lanisl ] [, Display Contrel
tes1n7 tif _
test008.1if Zoom: [1_|E 11
1es009.4if -
test010.41 xPas=0 -
1(8) _ H =
Space: 499360 KByte free of 528208 yPos=10
1] Tl b b e | o 10 Phe ®c Dan
[ A | | OreB| EF O uack
| rr.mlml zane=i
| = !

Figure 5-55

Figure 5-56

¢ Load a sequence into main memory as

described in Section 5.2.2 (3).

In the main menu, now select:
3D — Projection...

— The adjacent window appears.

Now enter the following data:
Mode: ®y Axis

Overlay: @ Maximum
[INo Interpolation

ULow Correction

Angle: 0

Center: 50

Number: 36

Diff. Angle: 10

Now activate XITo File.
~ The adjacent window appears.

In the File Name box, now enter the name for
your rotation sequence: e.g. 3D.tif and press
the Salect button to confirm it.

— The z Projection window appears again.
Now confirm by pressing the [MeEsiie
button.

- The sequence is now computed and saved
to the hard disk.

During recording of the sequence, a further small
window is displayed to visualise the progress of
computation.

Computation can be stopped at any time by pressing the
[ BEak | button.

The 3D sequence can be called up by selecting the File —
Load Sequence function and can be animated with z-
Animate... or can be displayed as a sequence of images

on the image monitor by selecting z-Gallery.
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(6) Stereoscopy

= Load a sequence into main memory as
described in Section 5.2.2 (3).

. - Casd Zrine Lsm '-{j
| Hie Funcl Parsm Z Image Wil 3D Topo Time XY Hsi|

[ Made
@& RedfGreen Sterea Images|
> Splitted Sterco Images
O Reduced Splitted Stereo

Selup

@1 |[Oveday— |
Oz O Transparent

oo || @ Wi,

= In the main menu, now select:
3D — Stereo Images.

— The adjacent window appears.

s Now enter the following data: cour o e it | ispioy Cor
Mode: @Red/_G reen Stereo Images boaht] gacic e [1 | P51 | Zoom: 1 |ECTTH
Overlay: ® Maximum Pl _ | e I LN
Diff. Angle: 2 Zaom: -:n....-i.r:J E 88 SA" &
Basic Angle: 0 : -

Figure 5-57

* Now confirm by pressing the| Glmilate — button.
— The image is built twice for the colours red and green and
a stereoscopic image appears.

You can only see the stereoscopic image effect with red/
green spectacles, however.

You can arrive at a modified display by selecting
® Reduced Splitted Stereo in the Mode field. No red/
green spectacles are required in this case.

Figure 5-59
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(7) Orthogonal sections

F — ===

CarlFeikeLsm
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« Load a sequence intc main memory as

Fiie  Famct Param  Z - Image Uil

30 Iopa  Time XY

‘| Iriel i1 E

Cantr.: [ Epfei
Bright.
Pinh.: ] E]

described in Section 5.2.2 (3).

= |n the main menu, now select:
3D — Orthogonal Sections.

— The adjacent window appears.

—Bun
Display Contral

ip
[ lmage

el
C1R)

Zoom: fz “+'| ]

» [f necessary, activate X[Reduced Display if the

zoom: [1 |1 = . . .
e ] = image is too large for the monitor.
- M gzlG] *xPos=0 e
=t | ea ey AT
T OB A O pask
Enlpr [Lnad Lameat |

Figure 5-60

Figure 5-61

Figure 5-62

5-36

Three dimensional movement in the specimen is now
possible by modifying the X, Y and Z parameters in the
Orthogonal Sections dialog window.

Movement within the specimen is depicted by coloured
lines within the section planes

xy plane {(blue}

xz plane {green)

yz plane (red).

Please note that the values for x and y can be adjusted
from 0 to 511.

Only values from 0 to 39 can be entered for z (in this
example, the section stack embraces the single images
from test000.tif to test039.tif).

If you click the[ Seleet | button in the above example,
the mouse pointer switches to the image monitor and
you can directly modify the section plane by clicking the
plane lines.
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The following sketch showing three section planes in the specimen will elucidate the whole
subject matter for you.

I
xy plane e e R l} _____ .
blue ¥ —

xz plane L

.-'-’.
| | green —

| vzplane . S I = B
red - ol
X

Figure 5-63

Length measurements of 3D diagonals are possible after
activating X13D Distance.

In doing so, the length of the yellow measuring line is displayed
directly in um on the image monitor.

Figure 5-64
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(8) Slanted sections

! Carl Zebszism =1

Ilie Funct Param 7 Image UW 3D Topa Time X7 HelY
W | =

I —

“Lens=3 e ]T 1=t A= -
Function| ¥ E = ‘
[Frame |, = B

Setup In
1 angez [0 [T = l%
Oz || Anglexy EO T B
O3 x

Interpalate
Contr.: §,3D CE'FSHG: | ,_.]
Bright: | [ Gl | [ sl | HE_L
Pinh.: [ror—g o= am— == I-L dpat
T PR 3 o — ) ] N E [
Figure 5-65

Figure 5-66

Figure 5-67

Load a sequence into main memory as
described in Section 5.2.2 (3).

In the main menu, now select:
3D — Sections...

— The adjacent window appears.

Activate

Interpolate

P<X13D Cursor

and press the button to confirm.

— The display with the 3D cursor shown now
appears on the image monitor
(Figure 5-66).

By modifying the values for Angle z (rotation angle of
the section area about the z axis) and Angle xy (tilt angle
of the section area), you can therefore position a section
area with any inclination from any chosen 3D point.

5-38
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5.2.4 Time functions

The time functions enable kinetic measurements, primarily to record concentration
changes that are visualised via a fluorescence sample, e.g. calcium concentration (Fluo-3)
or pH with SNARF etc.

These time-dependent processes can be recorded on

= complete images with Time Series,
+ single lines with Time Scan,
= single points with Time Spot or with

« Online ROl measurements.
(1) Time series

Prerequisites

s |n the Control Panel, carry out the same basic settings as described in Section 5.2.1.1 (1) b) and
generate a single-channel confocal fluorescence image.

* Optimise the image and carry out pinhole adjustment as

described in Section 5.2 (3} and (4). .Ig-i'
— i

- A confocal LSM image appears on the image monitor.

» Now reduce the image by changing the entry in the Size box
of the Control Panel from 512x512 to 512x100.

— The adjacent image appears on the image monitor.

Figure 5-68
= The actuat scan time for recordlng an image _E!ie Funct Param 2 tmage U|i|cmlazng'5;utf.m Time X¥ P‘i_-l;-
is the result of: vt | P :
Parameters
- the number of lines, i
, . EC,
— the standard scan time (in the example, Al S e .
t=1s) and g; P eals ,s::z:;m,..
- I'inlah =1} 8.
- the number of averaging runs (average O3 ;s Tl || [
factor). B [ Sl e e ] | LM
Bright.; !" /E Display LElml
— T . . pinb: [0 |RUF - ey _Ju Zoatn: 1|31
This time is displayed in the right column of the Zoam: r,—,——-—l? a0 = wrsy
sub-menu. yPas= b
@@ Oan
O OmMask
Caan [ [Lninl T
| i)
Figure 5-69
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- Coneles Lam _ — == » |n the main menu, now select:
Eiiy — memenalr [T R Time — Time Series....
?ns“ﬁw Number of images:  [81__| B 1Tl " — The adjacent window appears.
Funclien r Laser
Frame [3 488
sote rom (gL - Destnaton s Enter the following data:
R ®'H idea Mem. - . .
Sller o e Timer Intervall: 0 (fastest possible time)
Qov O creen
Q3 OI(TJL O'FI Oflnsanm- Number Of |magESZ 10
cone: [e36 |31} . 1 Destination: ® Video Mem
[ f rol . .
b [s7es ] | | [t R— If you click the Max box, the maximum
OO TN [ i i R i R || SN = . :
‘Zm: e om0 s (m1)(029| ey s number of images is computed auto-
ul (B) - =] 1+ H
Oa |yl matically.
erae| 58 Ol
A [oma] » Now confirm your entries by pressing
Figure 5-70 — The time series is recorded and

acknowledged with a beep.

— 5| If you want to try out this application with your demo specimen, then change the focus
, -| manually during recording. In this way, you can simulate a specimen that changes in time.

* Back up your time series stored in video memory by selecting
File — Store Sequence.

¢ |n the main menu, now select:
Time — Gallery...

- The adjacent image, in which the time-series images are
listed, appears.

Figure 5-71
arl Zeiss Lam W= . _
Fil#  Funct Param Z |mage !Jti]C IlzDiItlll_m Time XY li;lrln L !nslt?ad OfTIme%Ga”ery" SeIQCtthefOIIOW
s | ) ng in the main menu:
g e SR | Time — I{t) Diagram: Mean of ROI...
Function r[J
(Frame || Fuststioe [T JELITTEl oo | — The Sequence Riean Value window
Setup) [Cal Number of Slices T-I 1= Crig a ears
@1 ||C raor Cam | fo pp .
Oz 81 Ousenor b Bexhad | (0192 5
D3 | [of | view Stice ¢“|—|_| g.m
Canir: % (st ] CFam ) bpycomal ]
Bright.: [9765
Pinh.: |1_|]_— e joom: EI[EIEI
o b SB[y s
e o5 i
one| B3 5 mek

Figure 5-72
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- Adiagram thatshows the intensity as a function of time (i.e.
the intensity is averaged over the entire image in each case)

appears simultaneously on the image monitor.

¢ Ifyou are only interested in one specificarea,
then activate [ Draw ROl | in the Sequence

fiean Value window.

— The Area iieasure window appears.

s (Click on the| Mark Ares | DOX.

— The following instruction appears on the operator control

monitor:

Figure 5-73
= Carl Zeiss Lsm e |
File Fund Param Z lmage Ul 3D Topo Time XV Leip!
o= 1 = e e
] LEM Cuuntral Panei =] Parameizrs
Lens=1  A=111)10 '__. g Zanzi_ R = .-'k:.!!,:.
Function r(] Lasser
Frame_ | [*] [488
Setup Conv LS
A=2955m”
@1 8“ g“f
T R
Oz : 1
° Oow O Treshl 3 7] ;
E] - -
OFL  OT| ThreshH: [z86 | T 03] fiosn
Conts.: ii 7| Oinciude Oulline b
_ _-' [l Display Results Dispiay ¢ oatrol
Bright.: | 9765 _|[=1 [l Enharced Contrast Zoom: DED:E
Pinh.: T'_]J O Keep Overlsy
Zoom: |2.6 Ee=ji] *-Pos=10 i !
G L EL T M Pos= ®i- |
e I - y-Pos=10 3
@0 Lan -
OO O Mask
R Eabupd |yl Canckl

Figure 5-74

Instruction

the area.

‘Mark Area’
gselected.

and the whole

Ugse the left mouse button te draw an outline.
Then c¢lick with the left mouse button into

Pressing the right mouse button will abort
will De

LTI A
i )

Figure 5-75

~ The cursor changes to the image monitor.
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= As instructed above, surround the field you are interested in
with the cursor and then click in the field with the left mouse
button.

— The cursor now moves back to the operator control moni-
tor.

* Now click on Done |

~ The | (t) diagram of the smali field you have selected
appears.

If you wish to further process the | (t) information from the current diagram, you can save
this data as an ASCl data file in the form of a table by clicking the [ &gt button.

Fe P B i U 0 Ters TR 2 * Click on the [ Espor ] box.
ﬂj' Ty — The Store Data window appears.
Functon 711 Leser|[SEE0ME ] .
Frame L8 [0 1 iy o e = In the File Name box, now enter the name
or i o | Em you wish to use for the file and add the .dat
| o2 ) O eile + extension.
<3 (2] Ol Append
:srr;m.: %% lﬁ‘ Sr— ¢ Select[ Ok ] to confirm your entry.
L L empreemyrrasdprpssintl | L TR ...- - Your saved file can now be processed
A e T

o Om = further in a different program.

O OMask

Figure 5-77
= et e The data file you have saved can be dis-
\——.n 0 . —

played in the WINDOWS editor (Note-
pad).

. P | -
_Leas=d ASUNNEE T Fdi Search

""""l Parametiin |
L=l

Function (1 Lay e

Frame m @ "] 2.95 i
0.2217 2.688

|| seny reonv (253000 2000

il @y {|CRr | oeeo51 s a1a

OT 0.8868 1n
Qe Coy |1-189 za.e
O3 1.98  26.94

OFR [413552 36.u4
1.774 45 _BE

Contr: [236 |3 4-005 5311
lz.217 vegr

Bright.: (9765 [I4/ 2. 439  uu_a3
2.661 3525

Finh.: |10 1 2892 25.05

ol
f

—| 3.184 18.19

zoom: (26 |H 37326 10056
35547 hgg

3,769 2.e8a

e

Figure 5-78
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(2) Time scan (intensity along a line as a function of time)

Prerequisites

« Make the same basic settings in the Control Panel as described in Section 5.2.1.1 (1)b} and then
generate a one-channel confocal fluorescence image.

« Optimise the image and carry out pinhole adjustment as described in Section 5.2 (3) and (4).

- A confocal LSM image appears on the et T T
image monitor. PIWER JL = =
= L Conlrol Panel
- N_ow selegt the following in the main menu: iiilﬁ (o} T st T ) A
Time — Time Scan... Setp] [Conv[] Number af Columns: W3 | FLT- T3l s
. . @1 OR ut Line: -Ii- * b
—--The Time Scan window appears on the oz |20 2] Z::.. “:r—r e
. v ut Angle: * L
operator control monitor. O3 {0 | Linestcotumn Il |
o N 1624 Whole Tlme (s) 2.142 pplay Gontio
s Select Number of Columns: 3, B"““"'f bom: [T = 13
N . Pinh.: |10 il i 13 e |
i.e. 3x512 lines are scanned. soom: 1 (B [SEEEN (NN _q_-
— i ] 6;'5’ yPas=10 '-.'
ora| 88 T
e Click on|__sst cut | —— feiet |
— The cursor changes to the image monitor. Figure 5-79

— Theline displayed on the image monitor can now be clicked
with the cursor there and moved to any position.

o Nowclickon| Swat | o
— The intensities along the cursor line are recorded. .
— The end of recording is acknowledged with a beep. .
Y

You can optionally display the recorded data with the Figure 5-80

Gallery function or the I () diagram.

» Select the following in the main menu:
Time — Gallery...

— Theindividual time line scans (3 of them have been selected
above) are now displayed on the image monitor asa gallery.

You can obtain a recording of the | (t) diagram in the
same way as described in Section (1).

Figure 5-81
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Garl Zeiss Lsm T+
Fiie Funct Param Z |mage UGl 3D Tope Time XY Help
IM ,J‘ 3 il =
iens=3 Atl First Time Step: EI = T_T#
FF“'“:“"" '[E Time Factor: T_ =
-rame
selupy rcf| Profile Height 'EIII:El
&1 Threshold: D = 2 k
&
g 2 (] Profile width: [400 | ET_TT5) [ Mo Redrave
3
Praofile Distance: IZ] i [ Ll #ta Text
Contr. E Oblique Factor: jl ITs] Fiivy l el
Bright.: |978 Single Slices—l |~
b [1g] | OTime Stier: [0 Jo T8 | =
Zoom: [2.6l | T Spot Stice: El:_E F.* ,
2.6 -
BlueLevel: [0 |0] 1% cassel | by W
B

Figure 5-82

= Select the following in the main menu:

Time — Display Time Scan...

— TheTime Scan Display window appears on
the operator control monitor. In this
window you can modify the intensity
profile of your image with the various
parameters.

— Here, the three-dimensional elevation represents the inten-
sity of the time line scan.

I Carl Zeiss Lsm

[ic_Funet Poram Z lmage UNl 3D Topo Time X¥ Help
| )

= LEM Consrol Panel s ||

L

Lens=3 AFE110 B=0 =1 Em=1 D1

Function r[] Laset

(rome (8 fin

Frame

Extras I'S[:an

||l:§ |55i1zz>¢512 | [#1]f2

®1 Wi ) I
o e T Soan
O3

Averaging Number: D 1@

Cantr.: I?l— | l

| L_"‘EfLJ Eptay Control

Brigln.:m:‘ LT
COSRITI - = [_I__._"fr [EE|
Zoom: |26 |I#T T R B T |

gancel

Zoom: Elm

x-Pos=10 ¥
y-Pas=0 -
@¢ dan

OO O Mask

&

Figure 5-84

5-44

The Average Time Scan function can be used to reduce noise or for data reduction. This
involves a loss of time resolution, however.

Select the following in the main menu:
Time — Average Time Scan...

— The Average Time Scan window appears.
Enter the number "2", for example, in the
Averaging Number box.

— Inthis way, two lines are each combined in
one line.

Select Ok | to confirm.
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The difference can be made clear with the | (t) function.

Recording the | (t) function without data reduction.

Recording the I (t) function with data reduction.

Figure 5-86
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(3) Time Spot (intensity of one single image spot as a function of time)

Prerequisites

= Make the same basic settings in the Control Panel as described in Section 5.2.1.1 (1}b) and then
generate a single-channel confocal fluorescence image.

= Optimise the image and carry out pinhole adjustment as described in Section 5.2 (3) and (4).

Carl Zeies Lom L s -~ A confocal LSM image appears on the

Fle Fupcl Param 2 Imal_.]a Util 3D Topo Time XY Help |

v — Image monitor.
| | LEH Contral Purtl =} | Parameters " |
Lens=3 A=3f3fin B=0 =1 Em=1 D1 .

| Function r[] Laser

|—‘]ﬁm ] [aws 1 Feam » Now select the following in the main menu:

e o Time — Time Spot...
< .
O &} Time [ps]: -m_*].J = . .
01 ggv 835 Numh:rmmm'EDE & — The Time Spot window appears on the
FL T

e operator control monitor.
Comr.! -_|_ 'WIJ * DI | |

Bright.: 9757 ' ¥ DEI:E' E h f ” . |

Pinh. EIIj LinesiGolumn o » Enter the following values:

?uum: ’T‘ e -1 gf;iﬂ —‘wh[l'ETIITIE[S]. 10.49 Time: 10
) (A [T (6,4 ps is the fastest possible time)
— T () Lines/Column: ® 512

(i.e. 512 lines are selected)

Figure 5-87 Regardless of the setting in the Size

box in the Control Panel, each line
contains 512 pixels.

Number of Colums: 4 {(default)

The multiplication operation 512x512x4 = 1048576 produces the number of data points
and, on the basis of this and with the chosen time factor of 10 us, results in a whole time
of 10.49 s for the complete data acquisition process.

F arl Zeiss Lsm B E H ¥ :l
Eile_Fuact Param Z Image Ulllc_lif_) InI;n Time XY Hf:_!_[\ " CIICk Onl serect Spﬂt H
L . | :
L5M Control Panel =] pa i — The Spot Scan window appears.

Lens=3 AEJIN0 B=0 =1 Fm=1 DI =i Reizlia .
| = — - A green cross, whose coordinates are
Seup c.mv[,—uw— xPoe [0 ECESL defined as zero in the x/ direction,

o or o ;Tﬂq R appears in the middle of the image

0 Backgr. scan |E‘§s R

23 82: g?ﬂj O Keep Overlay Fua monltor.

Fonir M — Display f“umml

Bright: [9757 | T | [ Fu | [k |, |- ; = Click on Gt Pt

Binh.: |:'lll — 'j Zoom: El|+ = =

Bobed - - »
Zoom: [12 |13 xPos=0 dflﬂ — The cursor switches to the image monitor.
— il :
Clan
O RGB gg DMask
] [Tt | B ]

Figure 5-88
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« Now click on the green cross and move it to required position
in the image.

e. g.

X 1 220
y : 40

— All coordinates of the point you have moved to are auto-
matically transferred to the Spot Scan window.

¢ Click the right mouse button.

— The cursor returns to the Spot Scan window.

= Now select the following again in the main menu:
Time — Time Spot...

and click on Btark |,

— The time change of the brightness at the selected point is
recorded like a book text; the end of data recording is
acknowledged by a beep.

= Now select the following in the main menu:
Time — Gallery

and select ok to confirm.

— The four columns are now shown on the image monitor.

¢ Select the following in the main menu:

Time — I{t) Diagram: Spot...

— The Spot Sequence iMean Value window appears on the
operator control monitor and the | {t) Diagram: Spot
appears on the image monitor.

CaH Zeiss Lsm

Lile  Funct Param
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Figure 5-91
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{4) Online ROl measurements

Prerequisites

» Make the same basic settings in the Control Panel as described in Section 5.2.1.1 (1}b) and then
generate a single-channel confocal fluorescence image.

= Optimise the image and carry out pinhole adjustment as described in Section 5.2 (3) and (4).
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- A confocal LSM image appears on the
image monitor.

Now select the following in the main menu:
Time — Scan Mean of ROIs...

— The Time Series ~ Mean of ROIs window
appears on the operator control monitor.

Enter the following values:
Time Interval: 0

Number of Scans: 10

Store Interval: 0

IXIEndless: activated

Now click on [_Defife Rais

— The Define ROIs window appears on the
operator control monitor.

Click on the | Befingfal | box.

~ The first ROl appears on the image moni-
tor. You can modify it and position it with
the cursor to suit your requirements,

— IfXIDisplay all ROIs is activated, all ROIs are
displayed as defined by the user.

Quit the Define ROIs window by clicking
[_5afe & Exit [

— The displayed ROIs disappear from the
image monitor.

¢ [n the Time Series - iviean of ROIs window, now click on

— Data recording begins with the set parameters.
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T— | lfyouattempt toimplementthe example given, you should focus to and fro with the speci-
men during data recording to ascertain a change in the example.

selecting Break .

s Click on the Break | box.

— Data recording stops and the Display
iMiean Values window is displayed on the

operator control monitor.

— The adjacent image appears on the image monitor at the

same time.

As you have activated [X|Endless beforehand, you should now stop data recording by

Carl Zeigs Lsm | e
Eiie Fupet Param 7 UImage Uil 3D Topo Time XY delp
[RIECRIN S = ==
- L3M Caniral Panet =|l|=| Paiimeics
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o Start Time: Bl e e M
- Time Range: H=ET =
Setupy G 9 ‘— Yiew il
le ; "
@1 || Time View ROFs: [0 | ECT ] n
o || B
1 O3 Enable/Scale: Ouse overlay .
L ® chanl [ Cale . —
Conlr.: |23
E play Conlrol
Bright:[97Y £qabled ROIs:
Pion: [10] M1 E2 @3 @4 @5 Be @7 Bo pom: [1 | ST 111
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Figure 5-98

Figure 5-99

All time functions can be used on one, two or three channels without having any negative
impact on the time resolution.

The same applies to use of the ratio function when simultaneously recording two channels.

Result of a Time Scan measurement

Parameters used:
— 2-channel recording
— With online ratio

— 1.4 ms time resolution

Display:
— blue 2 Ratio
— red 2 Channel1

— green £ Channel 2

Result of a Scan iViean of ROIs measurement

Parameters used:
- 2-channel recording
- With online ratio

— 7 ROIs additionally defined (but only 4 displayed)

Display (from top to bottom):
- chan1
- chan 2
- Ratio

— Arith

Arithmetic operation performed as in the Display Mean
Values window:
c1-C2

C1+C2

x 256 + 90

5-50
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SOFTWARE DESCRIPTION

[~} ]

6.1 General

The software of the 410 invert laser scan microscope consists of

= basic program (version 3.80) and

¢ options.

It is controlled by the DOS operating system under the WINDOWS graphical user interface.

The basic program contains the autostart, system control and operating system functions and the
WINDOWS graphical user interface.

The programs are stored on the computer’s hard disk, but are additionally supplied on 3 1/2”
diskettes. Therefore, you are also able to install the LSM program on a different computer (see
Section 9.1).

Optionally, the following add-ons are also available:

= 3D reconstruction (480088 8040) for creating 3D images from series of sections
» Time series (480088 8041) for recording time series

« Scanning table xy (480088 8042} for control of a motor-driven scanning table
¢ Surface topography (480088 8010) for displaying surface topographies

s PC networking

If these options are purchased later, they must be copied into the cALSM directory on the hard disk.

6.2 Introduction to the WWINDOWS graphical user interface

The LSM software is based on the MICROSOFT WINDOWS™ graphical user interface. Using
WINDOWS, several application programs can be run simultaneously and data can be transferred
from one application program to another. With WINDOWS, created files can be sorted and
managed intelligibly and it is possible to switch from one program to another without having to
terminate the program just used.

All program commands are organised in menus, i.e. each application has its own menu.

For in-depth information on WINDOWS, please refer to the original MICROSOFT WINDOWS ™ soft-
ware manual.
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A few functions essential to working with the LSM software are explained below.

Program Manager

File Options Window Help L 6
F; | Main | = 1 = ﬂ
g = y -
— ==, .w . = 7
File Manager Control Pane!  Frint Manager  ClipB -:u:-k k5-005 Windows FIF Editar o
Wiger Prompt Setup
Fead e e = :
il ZEISS LSM-Programm B S =lAccessorle
EITR
| Pfé
14. Wribe
e
| Painthrush
FER a4as 2= 4 R )
AgE| 1}3 Ave AFE Aw8| ]
W etk Garnes Statllp  Appiications Fizazz Plus fiir
| Wwindows
(I )

Figure 6-1

Each application program can be opened as a separate window. All windows have a few common
basic elements, but not all elements can be found in every window. Using the mouse, you can move
windows by simply clicking and dragging them, you can reduce them to icon size and you can
enlarge them to full size, or can close windows and change their size. These functions can also be
executed with the keyboard in the system menu; refer to the MICROSOFT WINDOWS™ manual.

In the System iMenu Box, you can call up the < Close > and < Switch To... > functions.

2 When several windows are open, the title bar of the active window has a colour different to
the colour of the inactive windows.
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For each application window, the program title contains the name of the application program
and the document. In a document window, it contains the name of a program group, a
directory and the data file.

You can reduce an application window to icon size by pressing the lcon button.

You can enlarge an application window to screen size by pressing the Full Screen Box button.
The menu bar displays the available menus in an application.

The window frames of the active and inactive windows have different colours.

The vertical and horizontal scroll arrows move the contents of a window to enable you to see
invisible portions of the window.

9 You can scroll the contents of a window even faster by means of the scroll box.

10 The scroll bar shows the direction in which the contents of a window can be moved; in doing
so, a window may only contain one vertical, only one horizontal or both scroll bars. You can
scroll the contents of a window at high speed by clicking on the scroll bar.

Programs are started by double-clicking the program icon.
You open the group window (14) by double-clicking on the group icon.
The texts and displays of an application are edited in the workspace.

Group window, opened with the activated program.

iviouse functions

WINDOWS can be operated with the mouse or on the keyboard. Combined use of the two is always
advantageous.
The mouse should be moved on a flat surface (e.g. a mouse pad).

Click Activate/deactivate/select an application or a box by pressing the mouse button
briefly.

Double click The mouse button must be pressed twice in fast succession for various applications.

Drag Move a graphical element on the screen by clicking and simultaneously moving the
mouse while keeping the mouse button pressed.

In addition to the above-mentioned mouse functions, a few special functions are realised
in the ZEISS LSM program in conjunction with the scroll bar (see Section 6.2.4).
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6.2.1 Working with menus
WINDOWS commands are listed in menus. From an open menu, you select a command.

Selecting a menu

fn the menu bar, point with the mouse pointer to the name of the menu you require and click it to
open the menu.

Leaving a menu

Click on the menu title or click anywhere outside the menu.

Selecting menu commands

Click on the name of the element you require. The element is highlighted.

ivienu conventions

= Omission points ( ... ) signify that a dialog box appears after selection of the command and that
you must enter further information in the box.

+ A tick mark (/) before the name means that the command is active.

6.2.2 Working with dialog boxes

WINDOWS prompts additional information for the application program in dialog boxes. Dialog
boxes are also used to display warnings or to explain why a requested task could not be executed.

Entries

A few dialog boxes contain text boxes for entry of information such as a file name or a word you
would like to find in a document.

() Entering a text or date
Move to the text box with the mouse pointer and enter the text or date, e.g. 11.05.94.

() Selecting data in the slider box (see also Section 6.2.4)
While pressing down the left button, drag the mouse pointer inside the slider box and release
the button when the data you require appears.
If a parameter cannot be set to the required value with the slider, you must enter it on the key-
board.
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(Q Marking a text box
With the left mouse button, click on the position before the first character you wish to mark and,
while keeping the mouse button pressed, drag the mouse over the selected text. End marking
by releasing the left mouse button at the corresponding position in the text box. To quickly mark
whole portions of text, click the left margin area of the first line and drag the mouse down. Mark
individual words by double-clicking them.

(0 Selecting a specific element in a list box
— Click on the scroll arrows at the side until the required element appears in the list box.
— Click on the selected element.

Some windows and dialog boxes have one scroll bar and two arrows with which you can display
further texts.

(J Selection by means of the scroll bar
Point to the corresponding scroll arrow and keep the mouse button pressed until the reqguired
data is displayed. Alternatively, drag the scroll box in the scroll bar up or down until the required
text appears.

Concluding entries

Once you have made all entries, select the "OK” command button. If you wish to cancel your work,
click on the "Cancel” button or double-click on the system menu box.

6.2.3 Working with windows

vioving windows and icons

You can move windows and icons to various positions on the operating monitor:

Drag the icon or the title bar of the window to the new position. Release the mouse button once
you have moved the window or the icon to the required position. If you wish to cancel the
operation, you can press the ESC key at any time before releasing the mouse button.

Changing the shape and size of a window

Select the window whose size you wish to change. Point to one side of its frame or one corner that
you would like to move. The pointer changes to a double arrow. Drag the frame side or the corner
until the window has reached the required size. If you drag one frame side, the size of the window
only changes on the side where you drag it. If you drag a corner, the size of the two adjacent sides
changes. The chosen size and shape are outlined. Release the mouse button once you have changed
the window to suit your requirements.
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(2 Reducing a window to icon size B
Select the window you wish to reduce and click on the icon button [~ | with the downward-point-
ing triangle in the top right corner of the window.

(2 Enlarging a window to maximum size B
Select the window you wish to enlarge and click on the icon button [« | with the upward-pointing
triangle in the top right-hand corner of the window.

() Restoring a window from icon size
Double click with the mouse button on the corresponding icon {e.qg. ) on the bottom edge
of the window.

(2 Restoring an enlarged window to its previous size
Click on the full screen/restore button for a file window| = | with the two upward and downward-
pointing triangles in the top right-hand corner.

6.2.4 Special features of the scroll bars in the ZEISS LSM program

With regard to setting a value with the slider, pay attention to the fact that sliders in the LSM
program have an extended scope of functions that are normally not offered in other WINDOWS
applications:

Rough setting

If you press on the left mouse button while the mouse arrow is in the slider box, the slider moves
immediately to this position. It then follows all horizontal movements of the mouse until the mouse
button is released again, even if the mouse pointer is no longer on the slider. In comparison with
the usual behaviour under Windows, the advantage of this is that you do not have to constantly
keep an eye on the mouse pointer.

Fine setting

If you press the right mouse button while the mouse arrow is in the slider box, you are working in
the fine setting mode. In this case, the mouse pointer disappears and the slider reacts directly to
movement of the mouse. The slider’s position can be adjusted exactly in this way.

When you release the right mouse button, the mouse pointer appears in the slider box again. You
complete the fine setting by double-clicking with the right mouse button, in which case the fine
setting mode remains active until you press a mouse button again.

Fine setting with the right mouse button is also possible when two sliders have been combined in
one cross-shaped control. In this case, two dimensions can be set simultaneously by means of hori-
zontal and vertical movement.

Rough/fine setting

You can switch rapidly from rough to fine setting by pressing the right button briefly while keeping
the left mouse button pressed.
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6.3 Description of the ZEISS LSM program
6.3.1 Basic menu

After you switch on the computer, the DOS operating system, the WINDOWS graphical user inter-
face and the LSM program are loaded and started automatically. The control monitor will highly
likely show the following display which, however, depends on your start-up settings.

1 The main menu contains the various application programs and options. Their detailed func-
tions are described below in the order in which they appear in the menu.

2 All LSM settings are entered in the Control Panel. This window can be cancelled or reduced
to icon size.

3 The Parameter window contains the current settings; it can be cancelled.
4 Video memory and monitor display settings are entered in the Display Control window.

5 Macro command sequences can be defined/edited in the iviacro window. If you do not work
with this window, you are advised to cancel it.

1 2
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Function r[] Laser [ size . Goner 28
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Figure 6-2
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6.3.2 Control Panel

The LSM 410 invert laser scan microscope is
controlled directly via the Control Panel. The
Control Panel can be operated at any time
provided a function that can currently not be
cancelled is not running.

If the window is partly covered up by another
window, click on any position in the panel to
fetch it to the foreground.

Menus containing the allowed values are
opened by clicking the entries in the menu line.
You select the corresponding value by clicking
one of these menu items. The selected value is
then transferred to the menu line.

Lens

Position of the lens turret within the range from
1 — 5. When the menu is open, the affiliated
magnification and aperture values are also
displayed.

The turret configuration itself is entered in the
main menu — Param/Objectives.

At

Optical attenuation filter for the laser output.

1 A no attenuation

1000 A attenuation to 1/1000 of the normal
output.

B
Electronic bandwidth limiting by a low-pass

Function r] Laseq¥ ! L] size filter.
[Frame | [2] [as8 | L [][E] E 0 2 minimum limiting (adapted bandwidth for
Setup Conv| | é Extras Scan 4 A maximum limiting the set t and Size para-
Rl
Figure 6-6
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t

Scan time of one 512 x 512 image

Adjustment range:

In increments from 0.5 to 64 s (first column; in
the second column you will find the time
actually needed for each image, which also
depends on the number of lines (size: pixels x
lines) and on Average.

| -

(= 1]

Selection of the emission filters
{(see Section 3.1.3)

D
Selection of beam splitters
{see Section 3.1.2)

Function

On the image monitor, several images can be
superimposed or displayed adjacently. The
following possibilities can be selected in the
fold-down menu:
Frame-Overl2-Overl3-Split2-Split3-Rotxx

Meanings:

Frame
Display of one single image of the specimen on
the image monitor.

Overl

___|5M Cantrol Panel
Lens=1 A=A A0 © 1 Em=1 DI
Function r] Laser s Nadls
[Frame | [£] [488 075 BAZla g
= W1 hiis
rSetup] [ Conv [_'.l LSM™| 2z Z2he: B
@ 1 OR  @RFL| 4 403
o T ORFLY B Blbs
2 llooe O 17 g (R L T 58
O3 [ lop OT I2; 3
L Gd: G5
Figure 6-7
=  LSM Control Pacel
Fens=1 A=W B=0 t=1 = =1 DI
Function r||:| Laser JLJ’:;J'!.II; il
F *| |88 E et T &
[Frame ] j I . 206G 550 D
Setup] [ Comv | LSM E| - HPG75-R40 [ |
[ @1 | |OR  @mFL [ |L] 4LP530 -
o o7 O mFLe | O SNPR7EET L'Zj
Oov ORFL || B- h |
C3llog O B |
Figure 6-8

Function r[] Laser

IFrame

[

1488

o |

Figure 6-9

Figure 6-10

Function r[] Laser

Lews=1 AEFI1 B0 1 Em-1 DI
D Size
488 |[] [s1zs12 ][]
L E] L5 Extras Scan

i T
@pru (|Owy Sar
< RgFL2 || O Confoc Siingle
RFL3 || O Averag fznish
01 Ji0Rol Sion |

Two or three images (R/FL1, R/FL2, R/FL3 or T) are superimposed. The value "RGB” is activated auto-
matically in the Image/Display Control menu, in which case the images are then superimposed in

red, green and blue.

Split

Two or three images are displayed one below the other on the image monitor.
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Display of the scan rotated by xx degrees. The rotation angle xx is entered in the main menu and

in Funct/Rotated Scan.

When you have a single-channel frame structure (FRAME), in the Setup box you can toggle swiftly
between three defaults (1, 2 or 3). Each default embraces the following parameters:

Laser (Selection of laser lines), At (optical attenuation), B (bandwidth limiting), Contr. (contrast),
Bright. (brightness), Pinh. (pinhole setting) and Sensor, Receiver (R/FL1, R/FL2, R/FL3, T). When you
have a multiple-channel frame structure (Overlx, Splitx, Rotxx), Chan is displayed instead of Setup.
In this way, you can assign the controls for Sensor Contr., Bright. and Pinh. to one of the two or three
displayed channels. The following applies:

iiode | Overl2 | Overl3 | split2 Split3
Channel 1 red red top top
Channel 2 green green bottom middle
Channel 3 - blue - bottom

The values for Laser, At and B are not toggled here because this would be pointless in this mode
of operation.

@ *
wie ]
1 see [
O +[128_]
i
- 31—52*3+D*|

256 |+[128 |

51+52*%b+

]

L] Exchange Sources

S

Figure 6-11

If you select the r[J box on the right of
Function, the adjacent ”"Ratio” window
appears. _

When you have a two-channel frame structure,
you can compute a third channel on the basis of
the two input channels $1 and S2 according to
three different formulas.

This is possible without any delays during
scanning.
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Laser

The lasers or the spectral line are selected in the
fold-down menu according to the hardware
configuration:

488

488/514

543

633

488/568

488/568/647

365

Any combinations of the installed laser lines can
be selected by activating and deactivating the
corresponding check boxes, which become
visible after clicking the laser box [ .

Conv/LSM

By means of the [= =] button, you can toggle
swiftly between

= Conv (convent. microscopy without laser)
and

= LSM (laser scan microscopy).

In doing so, the following operating states can
be selected:

Conv

OR Conventional Reflected Mode

OT Conventional Transmission Mode
O Ow Conventional Overlay Mode (R + T)
O FL Conventional Flucrescence Niode
LSivi

O R/FLY LSM Reflected Fluorescence Mode 1
O R/FL2 LSM Reflected Fluorescence Maode 2
(O R/FL3 LSM Reflected Fluorescence Mode 3
OT LSM Transmission Mode 2

The OBIC/External window is opened with the
small button in the bottom right-hand corner of
the Conv/LSM box.

Here, the sensor inputs

= QOBIC
= External
s R/FL3

which cannot be adjusted via the Control Panel,
and the OBIC address are set.

Lens=1 ACIONA B=l =1 Ew=1 DI

Function r[] Laser L:_! Size ]
[Frame | [5] [G] [+ [sizssz | [2]

Setup e S i"Scan

@1 T L Btk

1G4 foc '?_illti'-"-.‘

Oz brag | | [Eiish
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Figure 6-12
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Size

A menu containing the default entries opens
when you click the arrow on the right of the
editing box.

By clicking amenuitem, you select the value and
copy it to the editing box. This allows you to
select the number of pixels x and v.

Alternatively, you can click the editing box and
enter values on the keyboard, in which case
quantities other than the ones specified in the
menu are possibie.

In x (dots per line), you can enter any number
that results in a multiple of 4.

You can enter any number in y (number of lines
per frame). The maximum possible entry is
1024x1024.

(Refer also the time functions.)

Extras

LTV
toggles TV camera mode in conventional opera-
tion on or off.

[] Confoc
activates or deactivates confocal imaging.

L] Averag
When you click this option, the Averaging
dialog box appears, in which you can set the
type (Frame or Line) and amount (Number) of
averaging.

LIROI

Use this to define a so-called "region of inter-
est”.

When you click ROI, the Set ROI dialog box
appears. When you click the Set ROl key box, the
user message

< Use left mouse button to drag >

appears instead (the cursor disappears from the
control monitor, moving to the image monitor,
where it is fixed by dragging the region of inter-
est)

% Use right mouse button to exit >

(when you click the right mouse button, the
cursor returns to the operating monitor)
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Scan
Clicking on the corresponding button

Start |

starts a continuous scan.

starts one singie scan.
Finish
ends the current scan and then aborts.

aborts a scan immediately.

Pinhole and Zoom

The values for Pinhole and Zoom can be entered directly in the respective editing box, in which case
the slider then moves to the corresponding position; alternatively, move the box in the display bar
with the cursor, in which case the value in the editing box changes in parallel with it:

Pinh. (pinhole size): 0-255
Zoom (zoom factor): 1.0-8.0
ContraStlBrightness .-. _'\llll-'lﬂll'l .’lll-iﬂ .. ]I:ﬁlﬂﬁﬂ .---L I-iﬂli
The values for Contrast and Brightness can be ey - oot o - e
entered directly in the respective editing box, in 112 —— |
which case the slider moves to the correspond- [ yumetion 17 Loser T siee ’ Se13E. 4
. s . [ |Feome [ [2] {488 1] sz 0 fuon=1
ing position; alternatively, use the cursor to | oone [T LM Extras r-Sean— ’
move the box in the display bar, in which case v[jor Dae 0w | e a3
the value in the editing field changes parallel to o 0w Owra E?ﬁ"“ i inm lm‘l—
this. . : e
Contr.: Elﬂ_—: i '_;_.

Contr. {constrast): 0- 999 oright: {50014 - L
Bright. (brightness): 0 - 9999 os: [op_ ST S o |
Fine adjustment of the values is possible by click-
ing the box in the display bar with the right
mouse button.

Figure 6-18

Contr./Bright. can also be set directly by moving the mouse.

= To do this, click the | Chb | box with the left mouse button.

# The cursor disappears from the monitor and movement of the mouse in the x direction
changes the contrast, while movement of the mouse in the y direction changes the brightness.

» Click with the right mouse button to end the mode.
» The cursor then appears above the[  C&B box again.

Refer to Section 5 for information on suitable Contrast/Brightness settings.
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Scan-Offset

The cross-shaped control can be used to vary the scan offset for fine adjustment of the scan box.
To do this, you can click the left mouse button on the arrows or you can press the cursor keys after
clicking. Clicking the left mouse button on the middle of the cross centres the scan offset again. If
the scan offset is not 0, markings become visible on the cross to indicate the direction in which the
scan offset has been shifted.

If you click the cross with the right mouse button and move the mouse while keeping the button
pressed, the scan offset changes according to the movement of the mouse. In doing so, the mouse
pointer becomes invisible. This function can also be set permanently by double-clicking with the
right mouse button. The offset shift with the mouse remains active until a mouse button is pressed
again.

[ ok
The O% button inthe LSM Control Panel is currently only used when recording a macro, thus
indicating that a slider setting is valid.

_|j|_._: el T 7 '.u||I T '.'..,...'I'ﬁ'.ﬁ wF 'ﬂ-’:lT. Motor Control
] —_
M T ; ]Jme :4'-;." The iviotor Control dialog window is opened by
! bunstion f1 Laser Ul gize Ifnte cedh. 1 H [
fasten ] o= By o clicking the|  Ma button.
sl ey
o2 |37, Spne 'S.‘A:v":::;! S h‘fﬁ—j' The scanning table can be moved here with the
O ilon or Jioew jj (G <0t -;';'_ ] cross-shaped control. In doing so, the x and y
comte: 20| e T | 2 & l it ;
SO g = ["})[| oo ] e positions are displayed. -
) : Wtz —————— The table can be moved to the 0/0 position by
Pinh.: i 1% "i-l--|i'| I_:' iz Bl Move o o X .
zoom: || mmmmmn e clicking the middle box. When you click the
R o pa— middle box with the right mouse button, the
b [ | . 9 .
 mm | scanning table can be controlled according to
the movement of the mouse.
Figure 6-19 The | —=8# | button sets the current x/y

position to Zero. The sensitivity values of the
scanning table can be set by means of x/y Step
(by input or with the slider).

-
=

The z motor can be moved here with the vertical slider. By means of the right mouse button, the
z motor can be positioned directlty by moving the mouse up and down. When the arrows are clicked,
the motor is moved by the distance set in z Step. In doing so, the z position is displayed.

A destination position for the z motor can be entered under Wiove to.

The| =0 ]button sets the z position to zero.

The dialog box is terminated again by pressing the button.
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6.3.3 Main menu

Elie  Fumct E_;ur.qm T Imape |:_JII1 l'.I In]lll Fiipe WY Huly

JFovEn S =

Figure 6-20

The functions of the LSM program can be activated in the main menu. They are combined in the
following sub-groups:

Basic functions (included in the scope of delivery)

File File management functions. Frames and frame sequences can be called up and stored.

Funct Special measuring functions such as line/spot scan, rotating the scanned area and
measuring distances, angles or areas in the scan area.
The Control Panel is also called up via Funct.

Param selects, loads or stores the various working parameters.

Z creates section stacks in the z direction, z profiles, intensity profiles, galleries and
animations.

Image Image processing functions such as digital filters, arithmetic and logical image
operations, wrong colour displays and histogram evaluation.

util Test images and version information

Help Help menus for user support

Options (separate software packages, which must be purchased separately)

3D Display of image series in 3D form and of inclined sections etc.
Topo Surface topography

Time Recording and evaluation of image series in time sequence
XY Control of a scanning table

Further function areas

Further, user-defined function areas (see Funct/Install iiacre) may follow in the above menu line.
Individual functions can also be added or removed to eliminate unused functions for clarity. This
may alter the resulting user interface to such an extent that there may be differences in comparison
with the figures shown in the manual.
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LSM 410 invert

(1) File

The File group embraces file management functions.
Here, individual images or image sequences can be loaded, stored or deleted.

Cart Zeiss Lsm

| Funct Param Z Image Util 3D Topo Time XY
i LR

Store Image...
Siore Sequence...
View and Delete...
Print Image...
Quit
About LSM...
= FEEEESSSS e intt I
Figure 6-21
Meanings:
Load Image... 1 loads one single image into the video RAM
Stere Image... 1 stores one single image
Load Sequence... . loads an image sequence
Store Seqguence... : stores an image seguence
View and Delete... : displays, loads or deletes individual images, sequences or other files
Print Image... : prints an image
Quit... : ends the LSM program
About LSM... . display LSM program information
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(i.1)  File Iﬂ

Load Image

The Load Image function loads one single image into the video RAM.

In doing so, you select the image file by entering
its file name in the File Name editing box or by
clicking the file name in the Files in box.

In the Format box, you can choose between TIFF
and IMG files; IMG stands for a raw data file.

Display

When Display is activated, images are displayed
on the image monitor immediately after click-
ing them. In doing so, the dialog box remains
open. By means of the cursor keys, you can then
view the images in very swift succession.

[l Keep Overlay

makes sure that the graphicin the overlay is not
deleted when loading an image without an
overlay.

[ ROI old Pos.

makes sure that, when loading an ROl image, it
is not loaded into the top left corner, but is
placed in its original position in the image.

Clicking on the corresponding button

Load |

executes the command.

[ Cancel |
cancels the operation.

File Mame:

Files in c\lsm
[-]

[lsm |

Fa

b

el [ Display

L1 Xeep Overlay
L1 ROl old Pos.

| oad I

Cancel

Space: 2402 KByte free of 41374 KByte

Figure 6-22
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(1.2)  File ﬁ

Store Image
The Store Image function stores one single image.

The .tif extension is added automatically after entry of the file name in the File Name editing box
or by clicking the file name.

If one of the following extensions is explicitly
specified when storing an image, the image is
not stored in TIFF format, but in one of the
following formats (monochrome only):
.. s RAW Raw data
Files in cilsm
M : s MG LSM2 format
Ism | ‘ gﬂverlay =« KON Kontron format
_q-] Ch RGB
| {_:_; unky » RAS Sun Raster format
{Fcd |
Store [J Owerlay
stores the overlay together with the image.
[] Chunky RGB
: eSS For TIFF files, there are two different methods of
- Space: 2378 KByte free of 41 374 XByte | storing RGB images. Normally, the complete R,
—— G and B images are stored one after the other.
Figure 6-23 If Chunky RGB is selected, the R, G and B values

are stored for each pixel. Various third-party
programs use one or the other format. There-
fore, you can adapt easily to your other
programs.

Clicking on the corresponding button

stores the image and closes the dialog window.

Cahice

cancels the operation.
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(i.3)  File ﬁ

Load Sequence

The Load Sequence function loads the sequence of images.

In doing so, you select the image file by entering
its name in the File Name editing field by click-
ing the file name in the Files in box.

In the Format box, you can choose between TIFF
and IMG files.

X Display

When Display is activated, the images are
displayed on the image monitor immediately
after clicking. In doing so, the dialog window
remains open. With the cursor keys, the images
can then be viewed in very swift succession.

Load Sequence

File Mame:

T
i
|

Files in cilsm

i

flsm ]

Format
@ TIF
O 1MG

LI Display
Host Memory
(1 %ono to RGB

When the image monitor status display is
activated, the parameters stored along with the
display are also shown. When loading the
sequence, these are only shown when Display is
also activated.

Lond

Cancel

Space: 2358 KBvte free of 41374 KByte

[] Host Memory Figure 6-24

Whenl! Host iviemory is not activated, the sequence is loaded into the video memory. If the video
memory is inadequate, the complete sequence is then loaded into the host memory. A warning is
issued if this memory volume does not suffice either.

Ifl Host Memory is activated, the sequence is loaded into main memory immediately. A warning
is issued if not enough memory volume is available.

[} Mono to RGB
Several monochrome sequences can be combined in one RGB sequence.

Clicking on the corresponding button

| Levad
loads the sequence and closes the dialog window.

| Cancel
cancels the operation.

Loading can be cancelled prematurely by pressing the ESC key. In this case, the sequence then only
contains the images loaded up to this time.
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(i.4)  File Iﬂ

Store Sequence

=, The Store Sequence function stores a sequence
— : o of images.

File Mame:

o
T

E l The .tif extension is added automatically after
| L — entry of the file name in the File Name editing
box or by clicking the first image file name. If

Fites in c\lsm

one of the following extensions is specified
[-] [ Host Memory explicitly when storing a series of images, the
[lsm ] image series is not stored in TIFF format, but in
[‘E‘] [ Chunky RGB one of the following formats {(monochrome
{:c_]] '. only):
— I| » RAW raw data
| » IMG LSM2 format
| sncel I| s KON Kontron format

|

Space: 2336 KByte free of 41374 KByte IJ ¢+ RAS Sun Raster format

Figure 6-25

[] Host Memory

The sequence that is currently in the main memory is stored.

If Host Memory is not activated, the sequence in the video memory is stored. The main memory and
video memory may contain two different sequences. However, a sequence in the video memory is
copied automatically to the main memory when a gallery or a 3D depiction is displayed. Pay atten-
tion to the fact that a sequence in the video memory is not protected and can be destroyed by a
scan or a graphics function that does not operate exclusively in the overlay memory.

L1 Chunky RGB

For TIFF files, there are two different methods of storing RGB images. Normally, the entire R, G and
B images are stored one after the other. If Chunky RGB is selected, the R, G and B values are stored
for each pixel. Various third-party programs use one or the other format. You can therefore adapt
easily to your other programs.

Clicking on the corresponding button

Store

stores the sequence and closes the dialog window.

[ sl

cancels the operation.
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(1.5)  File Iﬂ

View and Delete...

The View and Delete function allows you fo
display, load or delete individual images,
sequences or other files.

Select the file by entering its name in the File
iName editing box or by clicking the file name in
the Files in box.

® View on click/double click
Default: display of the file by single click/
double click
O Delete on double click
Default: deletion of the file by double click
(O Delete on double click without conformation
Default: deletion of the file by double click
(additional confirmation is off)

Clicking on the corresponding button

I —

displays the selected file in a Notepad window.

o

displays the selected image file on the image
monitor.

Load ]
loads the selected file into a macro window.
| Delele
deletes the selected file.

Closa [

closes the dialog box.

View and Delete Files

File Name ® View on clickjdouble click

T I O Delete on double click

2 Del. an d.cl. without confirmation

Filesin cilsm

Format —
Ei;‘]m 1 &nF T POS I:__'_]
[a] MG < KRN

L

{H O geq OLUT Vi

Crop AN Sy
O MAC O DAT [l )

Space: 3634 KByle free of 41374 KByte

Figure 6-26

e —— Hetp

Liie lupct Barem £ [mage ‘il T_:un:u_n__ll'n_:l-'n_ i

ol
L) _Vipwand Dateds i r
File Name @ View on clickjdouble click
cescatt.mac - O Delete nn double elick

<2 Del. an d.cl. without confirmation
Files in clsim
[&?ﬁﬁx’&ir’n’é&'_"'

Ezﬁi"m'm“
T

¢ Format
! OTF - OPos 1

.
e

T {Ome CKRN
il i {Oseq Ouur | [ ]
czilmean.mac ——n
| rzimean.mac 1 C1oP 9IN|
| vztmroi.mac | B MAG—TR R o
Lzutil. mac i =

Fili bl Sy Hidy
s

T Makea CZSEATT.HAC

czxylim.mac

‘Space: 2552 KByte free of 01374 K

P : Berechnen eines Scatter—Diagramms aus
Size=5.438 KBytes ; den Bildern, die iiy Bildspeicher unter L
et 3 Image 1 (R} und 2 (G) gespeichert sind
; sawie Erstellem einer Maske durch

=S [Ezal : Warkieren bestimmter Bereiche im
; Scatter-Diagranm.
Hetwork Iy Games  fZTgm = —— S A
——— o
Figure 6-27

— el Faziul
F-EIILL_FI-I;:I-!._F‘;;I;;;; S e ||

W |
& Teps Time Ev
1y idphi; Bl

File Name ® View on click!double dick
| [czscattmac “ —'j > Delete on double dlick

C Del. an d.cl. without confirmation

czpinhsl.mac il gFurmat R =
Ezgrintemas Clow oeos| L% |

Crastrinl.mac
czlmean.mac
czlmeanmac
czlmroi.mac
czutil.hac
czxylimmac
1 S—
Space: 2552 KByfte free of 41374K| |
L : Berechnen eines Scatter-Diagramms abs
Slze=b.488 KBy ies. ! den Bildern, die im Bildspeicher unter
— i Tmage 1 (R) und 2 (C) gespeichert sind,
; sowie Erstellen einer Haske durch
— == |: Warkieren bestimmter Bereiche im
. Scatter-piagramm.

Metwork, Games

Lo RSN Y
Lie LA parre
i BN R R RO EN B Y L RRRRR UG ARRRKEE ST R

HMakro CG2STATT.MAC

Figure 6-28
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(i.6)  File ﬁ

Print Image

LSM 410 invert

Using the Print Image function, the image currently loaded in the memory can be passed on to a
connected printer if a WINDOWS driver has been loaded for this printer.

Start Brinling

_Besel Bl ]

I Print Setuy

i) 3
Enlarge:DE“]_L‘*_—: H&’: "-:.".i-'r

Color Resolution N
l>@ Use Printer Res. o Overlay

) Use Screen Res. C With Overlay
> Status Display

L] Append Status Disp,
[1 Invert Status Disp. [ Print ROI

| [Jonc

Figure 6-29

® Mo Overlay
O With Overlay
(O Status Display

Send fo r'rmtE|_|

forwards individual images to the printer buffer.

lml'lntlr_lg_

starts printing.

[ Resat Print |

clears the printer buffer.

[ Print Setup |

Image box

The rectangle represents the page to be printed.
The image is marked in red at the point where
it will then be printed. If you click on the image
box with the left mouse button, you can move
the image on the paper. You can also move the
image with the Rx and Ry coordinate cross.

Enlarge
You can use this function to enlarge the image
on paper.

Color Resolution box

® Use Printer Res. The resolution is matched

O Use Screen Res. either to the printer or to
the monitor.

[1 Append Status Disp.
The parameter list is printed out with the image.

LI Invert Status Disp.
The parameter list is shown in black on a white
background.

[J Print ROI
Only the current region of interest is printed.

These options can be used to decide whether you wish to also print
information from the Matrox overlay memory.

opens the printer driver to enable definition of settings.

I—DCI.'LE J

closes the dialog box.

6-24
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(1.7)  File Iﬂ

Quit

The Quit function ends the LSM program.

« The program returns to the Program Nanager.

(1.8) File I:%

About LSM

The About LSM function shows the version number of the LSM program and copyright information.

= Carl Zeiss Lsm
e Funct Param Z Imago Ui Topo

Carl Zeiss

Yersion 3.80 { 11.04.1995, 0&:3

LS M

Copyright @ 1990-1995 Carl Zeiss

Hequirement:
kMS Windows 3.1
Stativ Firmware 2.24
Motor Firmware 01.02.93

Ok

Figure 6-30
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{(2) runct

The Funct function embraces basic functions such asline and dot scans, scan rotation and measuring
functions.

il Param Z Image

Line Scan..,
Spot Scan...
Rotated Scan...

Measure...

Line Stored...

I Spot Stored...
Draw Text...

Area Measure,,,
Colocalisation...

Control Panel..,

Install Macro...

Ctrl+A
Macro Window... Clrl+E

==

Meanings:

Line Scan...
Spot Scan...
Rotated Scan...
Measure...

Line Stored...
Spot Stored...
Draw Text...
Area Measure...
Colocalisation...

Control Panel... Ctrl+A:

Macro Window... Ctri+E:
Install Macro... :

Figure 6-31

displays a brightness profile along a straight line

displays the brightness value at a chosen spot in the image (x, y)
rotates a scanned image in the xy plane

measures distances, angles and simple surfaces

displays a brightness profile along a line in the stored image
displays the brightness of a spot in the stored image

inserts comment texts in the image

measures the volume and the average intensity of any area
compares two images by computing a scatter diagram
opens the Control Panel window

opens the Macro window

installs macros in the main menu or in the button bar

6-26
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(2.1) Funct ﬁ

Line Scan

The Line Scan function enables an on-line display of a brightness profile along a line.

The image is scanned in live mode along any line in the xy plane. The position of the scanned line
is shown as a green line in the display. Five blue reference lines mark the 0 %, 25 %, 50 %, 75 % and
100 % intensities.

Min and Max
The displayed values define the intensity range
shown.

Line Line || [« 0 T =]
The selected line can be moved up/down with ) -
the scroll box. Angle |4 [«]0 T =]
Angle [ Mo Backgr. Scan

The line can be tilted at any angle with respect
to the horizontal (-89 bis +90°} with the scroll
box.

] Keep Overlay

L] Mo Backgr. Scan _ _
The image background is not read again. [l Set Line J [ Angle=0 [ Backqr ]

LI Keep Overlay
The overlay is retained when the function is l Cancel ‘
ended by selecting Cancel. )

Clicking on the corresponding button Figure 6-32

et Lipa
allows you to also move the line with the mouse after clicking it.
To do this, move the arrow to the middle of the line, press the left mouse button and hold it down;
the green line is moved up or down in parallel with it;
the line is rotated if it is not selected in the middle.

Arigle=i)

sets the angle to 0°.

~ Badkgr

allows you to draw in a new image background if the object or the settings have changed.

ends the function and closes the dialog window.
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{2.2) Funct ﬁ

Spot Scan
The Spot Scan function allows you to measure the brightness value at any chosen point (x, y).

You can set the coordinates of the chosen point
between -256 and +256 with the two scroll
boxes for x-Pos and v-Pos.

[] No Backgr. Scan

v-Paos |0 =L e The image background is not read again.
[] Mo Backgr. Scan (] Keep Overlay
(] Keep Dverlay The overlay is retained when the function is

ended by selecting Cancel.

Clicking on the corresponding button

[ set Pos | Hackgr [ SetPos |

causes the cursor arrow to disappear. A cross,
- whose position can be moved with the mouse,
( Cancel appears on the image monitor;

) at the same time, the following text is displayed
in the dialog window:

Figure 6-33

,,,,,,,,,,,,,,,,,,,,

' Press left mouse button to select:
' Press right mouse button to exit !

____________________

Bai:Egr
allows you to draw in a new image background
if the object or the settings have changed.

| "Cancel

ends the function and closes the dialog window.
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(2.3) Funct ﬁ

Rotateci Scan

By means of the Rotated Scan function, an image with a resolution of 0.1 can be scanned after
rotation about the optical axis. In doing so, the "Function” box in the Control Panel is set to Rotxx,
in which case xx is the set angle. Aline inserted in the image facilitates setting of the rotation angle.
You can work in the manner to which you are accustomed with the rotated image. The scan is set
automatically to 2 s if you have selected a time below 2 s.

Line
The selected line can be moved up/down with

the scroll box {(-256 to +256). =

Line |[i] [« T T =1
Angle —
The tine can be rotated with respect to the hori- Angle |0 el L

zontal by means of the scroll box (-89 to +90°).

Clicking on the corresponding button

SEERE ]
allows you to also move the line with the mouse
after clicking it.

To do this, move the arrow to the middie of the
line, press and then hold down the left mouse
button; :
the green line is moved up or down in parallel; Ok ‘ ‘| Cancel ‘
the line is tilted if it is not selected in the middle. m—

When adjusting with the mouse, the resolution
is 0.1° Figure 6-34

Set Line I

at the same time, the following text is displayed
in the dialog window:

,,,,,,,,,,,,,,,,,,,,

i Use left mouse button to drag
' Use right mouse button to exit '

____________________

executes the function and closes the dialog window.

Cance |
ends the function and closes the dialog window.
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(2.4) Funct ﬁ

Measure

LSM 410 invert

The Wieasure function allows you to measure distances, angles and simple surfaces.

2 light blue
> white
| O black
_ ] dark

~hMade

® Distance
O Angle

) Rectangle
0 Ext. Rexi.

| 2 Circle
| O Hor. Lines

> Yeri. Lines

[] Xeep Owerl ay

EI_—J‘:I it D IS{I iq]}f]

|[' Posit ’

Figure 6-35

6-30

The values for

x-Scale (um) A pixel size in the x direction
v-Scale {nm) A pixel size in the y direction

are set automatically.

However, the lens configuration must be
specified correctly.

These quantities depend on the lens scale, the
zoom factor and the number of pixels.

The colour of the measured elements can be
adapted to suit the image to be measured.

Color box
® green

O red

O blue

O light blue
O white

O black

[] dark
The selected colour is displayed at half bright-
ness.

U] Bar
A measuring bar is inserted in the display.

L] Backgr.
The text describing the measuring bar can be
highlighted with a dark area.

SctBar ]
After clicking, the position of the measuring bar
can be moved interactively with the mouse.
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Mode box
The required measurement mode can be selected

(O Distance Distance measurement with two crosses
O Angle Angle measurement with a line

( Rectangle Rectangle (x, y, area)

(O Ext. Rect. Rectangie with extended lines (x, y, area)
O Circle Circle (Radius, area)

C Hor. Lines Distance of a horizontal pair of lines

O Vert. Lines Distance of a vertical pair of lines

[] Keep Overlay
The overlay is retained, even when the function is closed.

Clicking on the corresponding button

| Posit Display |
allows you to interactively display the measured values anywhere in the image.

D Graphics

writes the measured graphics permanently into the display.

| Giraw Display |
transfers the measurement display permanently into the image.

| Praslt |

causes the mouse cursor to appear on the image monitor after clicking on the button. At the same
time, the following text is displayed in the dialog window:

+ Use left mouse button to drag
' Use right mouse button to exit '

,,,,,,,,,,,,,,,,,,,,

The displayed elements can be moved or modified by clicking and holding down the mouse button.

Cancel
ends the function and closes the dialog window.
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Line Stored

LSM 410 invert

The Line Stored function allows you to display a brightness profile along a line in the displayed
image. In the image, the position of the scanned line is displayed as a green line. Five blue reference
lines mark the 0 %, 25 %, 50 %, 75 % and 100 % intensities.

Min: 0 Max 1
Line |[| [«l 1 [ [+
Angle |0 ] N S
L] Keep Owverlay
{Em Line | I Angle=0 [ Hackq: -|
[ Cance| ‘
Figure 6-36

6-32

iviin and iviax
The displayed values define the intensity range
shown.

Line
The selected line can be moved up/down with
the scroll box.

Angle
The line can be tilted with respect to the hori-
zontal (-89 to +90°) with the scroll box.

[] Keep Overlay
The overlay is retained, even when the function
is ended with Cancel.

Clicking on the corresponding button

[SetUne |

allows you to move the line with the mouse af-
ter clicking on it.

To do this, move the arrow to the middle of the
line and then press the left mouse button and
hold it down;

the green line is moved up or down in parallel
with it;

the line is tilted if it is not selected in the middle.

Angle=0_

sets the angle to 0°.

[ Backgr

allows you to insert a background scan.

Cance

ends the function and closes the dialog window.

10/95 B 40-050e



LSM 410 invert

(2.6) Funct ﬁ

Spot Stored

The Spot Stored function allows you to display the brightness value of a spot in the stored image.

The coordinates of the selected point can be set

between 0 and 511 with the two scroll boxes for
x-Pos and v-Pos (default: 256).

x-Pes | 256 N
y-Pos |20k [+ [20] T 2]

Clicking on the corresponding button

Se1 Pos
causes a cross to appear whose position can be
moved with the mouse;
at the same time, the following text is displayed

in the dialog window: Set Pos | Cancel |

» Use left mouse button to select

' Use right mouse button to exit i
******************** Figure 6-37

| Carics|

ends the function and closes the dialog window.

B 40-050 e 10/95 6-33



LSM 410 invert

(2.7) Funct Iﬂ

Draw Text

The Draw Text function allows you to insert a comment text in the image.

_ Size box
— The size of the letters can be
Text: _ _ @ selected in pixels
Textfeld zii Einfligen elnes Kommentartextesy) ® 8x16
O 12x24
O 16x32

Background box
The colour and shape of the
background can be selected

rFont Background — -
'S 816 @ Black el |'|.|1|. ® Black

O 12%24 (Text with black back-
O 16x32 © Transparent Draw Tesd ground)
@ WinFont © Rectangle O Transparent

(Text without background)

Eont_ O Rectangle
_ (Text appears in a black
Figure 6-38 rectangle)

Clicking on the corresponding button

Mew
deletes the text in the window on the operating monitor.

Sel Pos. |
positions the comment text field in the image by clicking with the cursor (the position is indicated
in the image by a rectangle). Hold down the mouse button and move the square with the button
held down.

| Draw Text

writes the text indelibly into the square of the image monitor.
If the area is not large enough, the text is then beyond the real edge.

[_Heet |
allows you to call up WINDOWS fonts; a further dialog box is displayed.

ends the function and closes the dialog window.
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(2.8) Funct Iﬂ

Area ivieasure

The Area ivieasure function allows you to measure the volume and the average intensity of an area
of any shape.

The area to be measured is defined with a low
(L) and a high (H) limit with the two scroll boxes —
Thresh L and Thresh H. =1

[ i, -
[1 Include Qutline 5=0
The outline is included in area measurement. A=0pm?
L] Display Results Thresh L: 'l “[ B 7]
The results of measurement are also shown on Hresn L. . =
the image monitor. Thresh H: [255 | [&]] W

__ Enhanced Contrast

L lsiclude Outline
In the threshold setting, the remaining area of ' e Qutlis

Histogram |

the image is always spread to full contrast. [ Display Hesulis _
[] Enhanced Confrast |[Clear Hislo
[] Keep Overlay ke
Keep Overla
The overlay is retained when the function is P ¥
ended.

Mark Area | [% [ Done J

Clicking on the corresponding button Figure 6-39

Histogram

shows the grey-value histogram of the marked area.

clears the histogram.

Mark Ares
defines the area to be measured by surrounding it with the mouse.
To do this, draw the border with the left mouse button pressed, then move the mouse pointer into
the area to be measured and click it with the left mouse button. The area is then colour-highlighted

briefly.
| Dane

ends the function and closes the dialog window.
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Colocalisation

| ~Mask
| ® Blue Mask :
 Overlay Mask | ) Souice 2

O Mask AMD Source |
0 Mask onkhy L Invert Mask

[] Multi Area

| Mark Area

Done

Figure 6-40

6-36

LSM 410 invert

The Colocalisation function allows you to
compare two images by calculating a scatter
diagram (colocalisation).

The scatter diagram is computed from the
images that are stored under Image 1 (R) and
2 (G) in the video memory. A 256x256 pixel
scatter diagram is computed on the basis of
these images and is displayed on the monitor
with colour codings and double the size.

A mask can also be created by marking specific
zones in the scatter diagram.

A scatter diagram is created as follows:

All pixels that are in the same position in both
images are considered to be pairs. From each
pixel pair (P1, P2) out of the source images, the
brightness value of pixel P1is interpreted as the
x coordinate and the brightness value of P2 is
interpreted as the y coordinate in the scatter
diagram. The value of the pixel addressed in this
ways isincremented by 1 in each case (up to max.
255). Thus, each pixel of the scatter diagram
represents a numerator that expresses how
often a specific pixel pair has occurred.
Identical images produce a sharp line running
diagonally from the bottom left to top right
because only the pixel pairs (0, 0), (1,1), (2,2,) to
(255,255} can occur here. Discrepancies
between the images lead to spots in the scatter
diagram. By tracing these spots with the mouse,
a mask can be computed that elucidates the
position of the affiliated discrepancy in the
image.
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iViask box

A mask can be created by marking specific zones in the scatter diagram. This mask can be displayed
in the blue channel (Blue Mask). It can be written into the overiay (Overlay Mask). The mask can be
displayed on its own (Mask only)} or with the selected source (Mask AND Source).

Source box

This box defines which of the two original images in the video memory levels 1 (R) and 2 (G} are to
be displayed together with the mask when "Overlay Mask” and "Mask AND Source” are selected.

[J Invert Mask
computes a complementary mask.

O] Multi Area
is selected when it is intended to mark several separate area zones in the scatter diagram. Marking

must then be concluded by selecting Mask.

~ WiarlcArea
By selecting NMark Area, by tracing the required area and by clicking the interior of this area, the
area is defined. The mask is displayed automatically if Multi Area is not selected.

| Scatlar
returns you to the scatter diagram.

Mask |

displays the mask after several areas have been marked with Multi Area.

Histagram

creates a grey-value histogram of the mask area.

ends the function and closes the dialog window.
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{(2.10) Funct :&

Control Panel
The Control Panel function opens the Control Panel or moves the window to the foreground.

This function can also be activated directly by

Lens=l At=31/11 B-0 | Em-0 DI pressing Ctri+A.

Function r[] Laser [ size _

|Frame ]B 532 ]Ei {512x512 |E See Section 6.3.2 for a detailed description of
Setup] Conv| | LSM Extras Sn:an the Control Panel.

@1 TR CerFnl (| Oy

O 9 T > pFL2 | O confoc
Oov CRFLS || O Averag

C3 IOFL OT L1 rot

Conir.: -
TR

Figure 6-41
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Macro Window...

The Macro Windowv... function opens the window (Untitled) 1-01 or fetches the window to the fore-
ground. The function can also be activated directly by pressing the Ctri+E keys.

The macro window is a simple text editor in -
which macros can be edited. ‘File Edif Macro
The macro window has a menu of its own, which .
contains load and storage commands, editing
commands and special macro commands.

You will find a brief description in Chapter 7.
Refer to the On-Line Help for macros for
in-depth information.

Figure 6-42
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File Hame

ILSM-Dir

CZgamima.mac

Files in cilsm

commands.mac hd Start Label:
czautebhc.mac n

czdelete.mat

EZ[“SPDLITIH[: | I _E_‘-.‘:[:r__ui‘[f K
czfeedbk.mac | ;
EEQaMmma.mac .. I I .
\czinstma.mac & ' l SELE
|czintpol.mac install ]
cZmaiea.mac - :
czmkirgh.mac |

czmodtop.mac ||| ] 066
czoffset.mac + [ b ]

Space: 1816 KBwte free of 41374 KByte

Figure 6-43

Top Menu:

Macros B|

Menu Text:
CZGAMMA |

Macio:
cilsmiczgamma.mac

Accelerator;

] shift L] crl ] an

“You have to exit and restart LSM program
to see the changed menu system!

iu;!nll | Edit [Done ﬂ

Figure 6-44

6-40
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(2.12) Funct I%J

Install Miacro...

The Install RMacro... function installs macros in
the main LSM menu or in the button bar and al-
lows you to display and directly execute a stored
macro.

| Foppy ]

The "ANMACROS” path is set and the file list is
displayed. During installation, macros on floppy
disk (AAMACROS directory) are copied auto-
matically to the LSM directory.

i T
The LSM path (normally: “CALSM”) is set and the
file list is displayed.

Execnte. |
The macro selected in the file list is directly
executed.

WlE
The macro selected in the file list is displayed in
an editor.

i install

The macro selected in the file list can be installed
in a newly opened dialog window (see Figure
6-44).

Top ivienu:

The menu to which the new menu item is to be
added can be selected here. If you enter a new
menu name manually here, a new menu is
created under this name. If the name "Button”
is selected as the menu, a new button will be
added to the button list.
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(3.8) Param ﬂ

Set Scan Phase

With an image scan time of 0.5 s, the Set Scan Phase function allows slight shifting of the phases

to eliminate any unsharpness in the image.

Phase

The phase shifting value can be entered on the
keyboard or by means of the scroll box (adjust-
ment range: -50 to +50).

[ ] Auto
The dialog box is always displayed automatically
if 0.5 s has been selected for the scan time.

Clicking on the corresponding button

I il
confirms the entered values.

Canrel

closes the dialog window.

(] Auto

Phase [[ |

04

|

Figure 6-53
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(3.9) Param I%G

Load.....Parameters
The Load.....Parameters functions allow you to load various parameter sets.

Load Default Parameters
are the basic settings defined at the works. They are loaded via the file defpar.lsm.

Load Exit Parameters

are the parameters that were used last and stored when the program was exited correctly. They are
loaded from the file lastexit.par.

Load Start up Parameters
are the basic settings defined by the customer. They are loaded via the file startup.par.

Load User Parameters...

are the individual settings that the user has
stored in a file that bears the .par extension.
They are selected in a menu by entering the file
name in the File Mame box or by clicking the file
‘ name in the Files in box.

Files in c\lsm

lastexit.par | Clicking on the corresponding button
| staitup.par v —

stwressv.par Load ] Toad |

[-] loads the selected file.

[l1sm ]

-8 e

{_h_} @ :rh:'l-l F __fﬂ'ﬂ_ |

e closes the dialog window.

| S el
Space: 1560 KBwte free of 41374 KByte
Figure 6-54
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(3.10) Param \:@

Store.....Parameters

The Store.....Parameters functions allow you to store the current parameters.

Store Start up Parameters
stores the current parameters as start-up and
exit parameters.

Store User Parameters

stores the current parameters under a freely
chosen name (up to 8 characters). The .par
extension is added.

Clicking on the corresponding button

stores the parameters in the corresponding file.

[ Ganesl |

closes the dialog window.

Stare Parameter

File Mame:

Files in cllsm

lastexit.par
startup.par —
stwressy.par atore

o]

Space: 3938 KBwte free of 41374 KByte

Figure 6-55
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(3.11) Param Iﬂ

Start with Exit Parameters

When the Start with Exit Parameters function is selected, after the function has been clicked the
unit automatically restarts with the parameters that were stored automatically the last time the
program was endled.

To do this, however, the program must be ended by selecting File/Quit in the main menu.

When this option is not activated, the start-up parameters (startup.par file) are loaded when the
unit is restarted.

6-54 10/95 B 40-050 e



LSM 410 invert

(4) Z

The Z functions allow you to record and display confocal images with differing degrees of z depth
of the specimen. Thus, 3D depictions of the specimen are possible in different ways.

“ All functions must be executed in the confocal mode.

Carl Zelss Lsm

File Funct Param ~ |mage Ut 3D Tops Time XY
[ PowER | | 2 Sectioning... R

Laci sy » Sean...
Z Line...

Extended Depth of Focus...
Gallery...

Animate...

Modity sequence.,.
Autofocus Shift-F9
Initialize Motor

Figure 6-56

Meanings:

Z Sectioning... 1 generates series of sections in the z direction

Z Scan... : generates a scan in the z direction on a chosen line

z Line... : generates a scan in the z direction on a chosen point

Extended Depth of Focus... : generates an image with greater depth of focus by superposition
Gallery... : displays several images as a gallery

Animate... . generates a sequence of images similar to a film

Meodify Sequence... : selects a sequence of images from a larger sequence

Autofocus Shift F9: activates the z autofocus

Initialize Motor resets the motor control for x, y and z
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=

z Sectioning

The z Sectioning function generates series of sections in the z direction by moving the table auto-
matically from one step to another.

. zSechopmg _ z Interval (um)

: Distance between the section planes {can be
z Interval (umj selected between 0 and 20 um with the slider in
Mumber of Sections: |16 [ [+ = i | increments of 0,05 um).

— : Larger increments can be entered on the key-
Current Section Pos: IZ] Tel 0 - boagrd y
Refractive Correction: 11 "_*_U_L: _|.1|

Destination (=%Scan | [Movein T} Number of Sections

@ Video Mem. (Adjustable between 1 and 200)

> File I fifax

sets the number of increments that still just fits
into the video memory or the hard disk. If
memory is already occupied, you are prompted
as to whether or not you wish to release it

T ] [y Coneel beforehand because only in this way is precise

determination possible.

> Screen
¥ Host Mem.

O Interpolation

Figure 6-57
Current Section Pos
Number of the current section position in the
series (adjustable from 1 to 100), starting with
Pos. 1.
Refractive Correction
Enter a refractive correction for the analysed
specimen: n2/n1, e.g. air to crown glass 1.51/1.00
= 1.51 (adjustable from 0.5 to 3.0).

2 50

After clicking, the section line can be moved with the mouse. Pressing the left mouse button
produces the section at the chosen position. After sectioning, you can move an arrow on the image
monitor with the mouse. The values for z Interval (um) and Current Section Pos are altered by
moving the continuous lines. The dashed line specifies the current z position.

Moveta 1 |
After clicking, the z motor moves to the starting position of the stack (Current Section Pos: 1). If you
press[ zSan | beforehand, you can set the destination position in the 2-scan image by moving

the top continuous line.
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Destination box
Select the storage medium in this box.

O Nemory
Scan the series into the video memory (max. 4 MB, i.e. 16 full frames of 256 kB each).

O File
Store images on hard disk; in addition to the Destination box, the file dialog box

| |
| Destination File: |
‘ C:A\SERIES\ |
I
L

| | Dir JI

is displayed so you can enter a name for the image sequence.

O Screen
Scan only; this option can be used for a test scan.

() Host iviem.
scans the series into the host memory.

L] Interpolation

This function allows continuous contrast and
brightness boosting while recording a series
with an absorbing sample by interpolation be-
tween the starting and end position. final position
When this check box is activated, the z motor :
moves immediately to the end position. The and then press <0k>
contrast and brightness settings can be defined
manually or automatically by pressing
| AuteAdiiEr | \When producing multiple scans,
you must define the setting for all channels. You
can set the contrast and brightness again by
pressing| Ok___|. The z motor moves to the
starting position. After you have redefined the

settings and pressed [ Ok | the motor

returns to its original position. By pressing Adjust contrast and brightness far
T skip |, you can switch to the other i
respective dialog box without saving the starting positicn | AutoAdjust
settings.

Clicking on the corresponding button

[ ok |

starts the function.

| Cancel Figure 6-59

closes the dialog window.
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Z Scan...

LSM 410 invert

The z Scan function creates a section image that is defined by a freely chosen line in the xy plane
and the z direction is scanned and displayed in the image monitor.

Mumber of Lines: 260 S = e

Current Pos. Mumber: M

| ) G [ JEE
Set Ut

———=' CutAngle: DIH:IJ—_—_HL]

Refractive Correction:

Il interpolation [_: ] [:“ E;""'IJ
" [] Set Motorstep h Uil ] |

Figure 6-60

6-58

z:xy Ratio

Distance of the section lines in the z direction.
Normally, this is the ratio to the increment in the
xy plane.

When[] Set Motorstep is clicked, you can enter
the z motor’s increment directly in um.

Mumber of Lines
Mumber of lines in the z direction 1o be scanned
(variable between 1 and 512).

Curient Pos. Mumber

Number of the current section position in the
series (variable from 1 to 512).

You start at position 1.

Cut Line

With this option you can select a section:
-256: top edge of the image

0: image centre

256: bottom edge of the image

with 512 lines and 0° angle.

Cut Angle
Rotation angle of the line (variable from 0° to
359°).

| setcaE ]
Interactive selection of the cut on the monitor.
You can return the mouse pointer to the opera-
ting monitor by pressing the right mouse
button.

Refractive Correction

Enter a refractive correction for the specimen
analysed: n2/n1

e.g. air to crown glass: 1.51/1.00 = 1.51 (variable
from 0.5 to 3.0).
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L1 Interpolation

This function allows continuous contrast and —
brightness boosting while recording a series Adjust contrast and brightness for
with an absorbing sample by interpolation

between the starting and end position. e £HIREINET
When this check box is activated, the z motor and then press <0k>

moves immediately to the end position. The

contrast and brightness settings can be defined | [OF] Cantel
manually or automatically by pressing R

B LRy Figure 6-61

When producing multiple scans, you must
define the setting for all channels. You can set
the contrast and brightness again by pressing Adjust contrast and brightness for
[ Ok . The z motor moves to the starting
position. After you have redefined the settings
and pressed___ @k |, the motorreturnstoits and then press <0k>

original position.

staiting position | AutoAdjust

By pressing [ _Stis |, you can switch to the Ly AR fcancel
other respective dialog box without saving the
settings. Figure 6-62

L] set Motorstep
When this function is activated, in the z:xy Ratio box the increment of the z motor can be entered
directly in pm on the keyboard.

i il
If a scan has been rotated, it is displayed again in such a way that the section line appears horizon-
tally.

SetRange |

Two green lines specify the scan area. They can be shifted.

calls up the measuring function (see Item (2.4) Measure).

.

starts scanning.

E’E‘ G -

stops scanning.

_f_:_emta'

closes the dialog window.
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| Finnd Veerticnl b .!

| Remove Single Spols

Maxlma Lowpass Filler

L] Draw Polygon

Measure

Cancel

Figure 6-63

6-60

LSM 410 invert

]
calls up the z-Scan Utilities sub-dialog window
to determine the maxima of each scan.

[ Find Vertical Maxima |

The z position where the z scan exhibits a maxi-
mum is identified by a point. At the same time,
several points can be averaged to determine the
maximum (averaging number).

[ Rermove Single Spols

Isolated points appearing as complete freak
values in the general progression can be
removed.

[Wiaxima Lovwpass Filter|
The maxima points can be smoothed by filter-
ing.

Ll braw Polvgon
The maxima points can be linked up in a line.

Back

returns yéu to the starting dialog window
Z-Scan.

opens the ivieasure dialog window {measuring
menu for measuring tasks; ltem (2.4)).

_ Canel

closes the dialog window.
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# Line

The z Line function performs a z scan on a freely chosen point (x, y). In doing so, the scanners are
not moved and the specimen is scanned in the z direction with the focus motor.

z Interval (um)
specifies the increment in um (variable from 0 to
20 um in increments of 0.05 um).

Z Interval [mj: -
Humber of Seclions: m [« 1=
Current Pos. Mumber: |
Hefractive Correction: D (=10 g
LowPass: D

Mumber of Sections
Max. 500.

Current Pos. Number
Number of the measured point that is to be as-
signed the current z position (from 1 to 500).

Refractive Correction

Err:‘;?;s:drefractive correction for the specimen N D B = o
(from 0.5 to 3, in increments of 0.01) y D o ey
n2/n1, e.g. air to crown glass 1.51/1.00 = 1.51.

Low Pass

Low pass filtering of the recorded curve (the o | Breey |] [ Canent q
filter can be used 0 to 9 times). == bt I MM |

Clicking on the corresponding button Figure 6-64
[ Skfect Shat |

allows interactive definition of the measured point, in which case (x, y) represent the coordinates
of the measured point (from -256 to +255).

As the phase offset between the moving and idle scanner cannot be compensated exactly, the posi-
tion of the laser may deviate slightly from the displayed position. This is why you should keep an
eye on the respective brightness value when -

positioning.

When the function is called up, the adjacent %-Pos D
sub-menu appears to allow you to enter the

(x, y) coordinates. v-Pos D -___-.ﬂ
[ s [ o Backgr. Scan

calls up the measurement functions (see Section

(2.4)).
[ 8T |

activates scanning.

Ereak

stops scanning.

Caocal |

closes the dialog window.

L Keep Overlay

| Backgr |

Figure 6-65
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Extended Depth of Focus...

LSM 410 invert

The Extended Depth of Focus... function allows you to overlay the images of a cut point to increase

the depth of focus.

z Interval [tm) _ |‘!]]ﬁ'! 1#]
Humber of Sections: ED]

Figure 6-66

; Adjust contrast and brightness for

final position

Figure 6-67

6-62

z Interval (um)
specifies the incrementin um (variable from 0 to
20 um in 0.05 um increments).

Mumber of Sections
iViax. 100.

Current Section Pos

Number of the current section position in the
series (variable from 1 to 100). You start at posi-
tion 1.

[ ESEan |

When you click this box, the mouse pointer of
the operating monitor is displayed and you can
move the section line on the image monitor
with the mouse. Pressing the left mouse button
produces the section at the chosen position.
After the section has been produced, you can
move an arrow on the image monitor with the
mouse.

By moving the continuous lines (move the arrow
to the line and then press and hold down the left
mouse button), the values for z Interval and
Current Section Pos are modified on-line. The
dashed lines specifies the current z position.

[ Interpolation

This function allows continuous contrast and
brightness boosting while recording a series
with an absorbing sample by interpolation
between the starting and end positions.

When this window is activated, the z motor
moves immediately to the end position. The
contrast and brightness can be set either manu-
ally or by selecting _autoidiist | . When carrying
out a multiple-channel scan, the setting must be
defined for all channels.
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After you have set the contrast and brightness -'

again and confirmed the settings by pressing
[ @k ], the z motor moves to the starting Adjust contrast and brightness for

position. The motor returns to its original
position after setting the values again and

pressing R .

Select| ki to switch to the other respec-
tive dialog box without saving the settings.

starting position

and then press <0k>

Cancel

Figure 6-68
===

activates scanning.

[ Cafiedd
closes the dialog window.
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Gallery...
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The Gallerv... function enables a simultaneous display of several images.

T C e T e F T L e
|

¥ — 1
| FstSecton: [0 | FIEEE

| HMumber of Sections: | 100 | L[ ]
" Source
& WMemory
|| O File Series
< Single Files
> Single Files RGR

| O Draw Frame
[ Display Data
LT Display File Mame

Figure 6-69

6-64

First Section
Number of the first section of a sequence to be
displayed (ignored when Single Files is selected).

Number of Sections

Number of images to be displayed. This
parameter also defines the reduction factor.
This value is reduced automatically when a
sequence that is lower than this value is
displayed.

Source box
The section sequences are fetched as follows

® Niemory

from the computer memory or in the case of
(O File Series

from the hard disk.

(O Single Files

allows a combination of individual images from
the image directory by selecting _Pick Images | or
| FickSeries |, In doing so, the first loaded image
defines the image raster and colour depth
(single-colour or RGB) of the entire gallery. In
the event of a single-colour gallery, only one
LUT can be displayed, namely the last one
toaded. To display images with different LUTs in
the right colours, select Single Files RGB. The
selection is made with Pick Images or Pick Series.
(O Single Files RGB

All loaded images are arranged in an RGB
image; in doing so, single-channel images are
converted to an RGB image on the basis of the
stored LUT (look-up table, colour table).
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L) Draw Frame
The images are separated by frames.

[ Display Data
The images are assigned the corresponding data (times in time series or z sections in a z scan).

Ul Display File Mame
The file name appears on the images.

Clicking on the corresponding button

Plk Tmages |

selects individual images from the list of image files (same dialog window as in Figure 6-22).

Pk Sarles

selects individual images from the series directory (same dialog window as above).

I —

produces the display when Wiemory or File Series has been selected

Careed |

closes the dialog window.
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Animate...

The Animate... function runs a series of images like a film. The number of film images is limited by
the size of the video memory (4 VB normal display, 8 MB high-resoluation diasplay).

Animage with a size of 512x512 pixels with 256 grey levels requires 256 kB, i.e. up to 16 such images
can be stored. A correspondingly larger number of smaller-size images can be stored {smaller
amount of data).

= Duration
] ‘ Display duration of each individual image

Duration: 1 | EL -] (variable from 1 to 50); this influences the speed
—— at which the series of images is able to run.

| Current Slice: ] [+ el ]

| &F d — — Current Slice
grear [_sar oy | Manual selection of single images from the

O Backward = Sl . -
O Reverse sl M I i series (still image).
® From Host  Redu: [1 | [@ls] @ Al N : : .
| rom Host — Redu: | D on Run direction of the images in the film
[l Opt. Zoom  Intery: 1 J[:;"'___'[_fl
| S Ce ® Forward

———— OB from low to high image numbers.
‘ LIS O Backward
u from high to low image numbers.
Figure 6-70 O Reverse
forward and backward alternately.

L1 From Host

The animation runs with a sequence that is located in the main memory (host) instead of the video
memory. Thus, large sequence can also be animated.

As the rate of data transfer from the host to the video memory is limited, the following data
reduction possibilities can be used.

Redu:
The image is reduced by the set factor.
When the image is stopped, the image is always displayed at full resolution.

Interv:
The sequence is thinned; when Interv=3, for example, only every third image in the sequence is
displayed.
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L1 Opt. Zoom
When reducing, the zoom factor is increased automatically so that the animation always fills the
screen.

® All In RG or RGB sequences, either all channels can be displayed simultaneously
OR or only one of them. When only one channel is displayed, this results in a

O G speed increase of factor 2 (RG) or 3 (RGB).

O B

Clicking on the corresponding button

Start

starf"s the automatic run.

i

stops the automatic run; the image selected with Current Slice is displayed on the monitor.

[ Hastidern =lmage Mem

transfers an image series from the main memory to the video memory for animation.

The quantity of data can be reduced by selecting "Redu”, "Interv” and "All/R/G/B” so that a larger
sequence will also fit into the 4 or 8 MB video memory. The sequence can then be played with up
to 60 frames/second.

Pay attention to the fact that, when animating out of the host memory, in most cases a
sequence in the video memory is partly destroyed. Therefore, you should always switch
from animation out of the host to animation out of the video memory by selecting the
“Host Mem —> Image Mem” button.

A further possibility of reducing data is provided by the Modify Sequence... command (4.7).

l_ Tt

stops the run, the display is reset to the setting in Display Control and the dialog window is closed.

The sequence should never be so large that WINDOWS has to swarp parts of it to the hard
disk. This leads to the so-called “trashing” effect, i.e. always those images are swapped that
are needed next and so a reasonable animation is no longer possible. As 4 kB blocks are
always swapped to the hard disk, reduction does not result in any speed increase.
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hModify Sequence...

The Modify Sequence... function allows a selection of a smaller sub-sequence out of a larger
sequence. The display can also be modified (e.g. with Orthogonal Sections).

Mo adity S :P-_v nee - First
— First image in the sequence (this can be selected
First 0 EmD out of series from 0 to 999).
Number 0 [« _IT 1=l Number _
Number of images in the sequence (variable
x.y-Size [Wm] |0 [«] 1 T+] from 1 to 1000).
© z-Size m) () o p— | y-Size (um)
2 Time [s] The values are set automatically, but different
r values can also be selected if a different display
[] No Database is required.

[] Use Image as Seq

@ z-Size (um) or O Time (s)

‘: ’—,—n—] The values for the z sections in a z series or for
= A derpapn S the time sections in a time series are set

automatically, but different values can also be

Figure 6-71 selected if a different display is required.

L] No Database
is activated if the sequence consists of processed images (no longer raw data).

[} Use Image as Seq
can be selected to store an image in the sequence memory, inwhich case the functions for sequences
(e.g. Time Scan) can then be executed on the image.

Clicking on the corresponding button

T Clear Seq

clears a sequence from the host memory and releases the occupied memory.

[ Ok
runs the display.

Canrel

closes the dialog window.
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Autofocus

The Autofocus function runs a z scan on a horizontal line in the middle of the image, then searches
for the line in it with the highest contrast or, in confocal mode, with the highest brightness, and
moves to this point. When higher magnification factors are selected, two runs are executed, a
coarse and a fine run. The travel range is limited by the operating distance of the set lens. In the
event of extreme deviations from the focus, the focus can no longer be found. The contrast and
brightness should also be set so that neither total overshoot nor undershoot occurs.

This function can also be started by pressing the Shift+F9 keys.
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Initialize Motor
The motor control for x, y and z is reset by activating the Initialize Kotor function.

This function must be called up if the motor control has ever been switched off and switched on
again during a session. The “Motor not ready” error message appears if a connection cannot be
established to the motor control.

When the program is started, this function is called up automatically, but an error message is not
issued if the motor control is not available.
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(5) Image

The image processing functions embrace digital filters, arithmetic and logical image operations,
wrong-colour displays and histogram evaluation. The video memory and overlay can also be

cleared.

Eile

Funct Param Z |

[rowin R

| Filter...
Define Filter | -
Arith. Operation...

Digital Gontr, Enh. ...
Interpolate CEB...

Gamma Correclion...
Convert Image to RGH
Histogram

Color Tables b

Clear Image
Clearﬂuﬂer

Elear Overlay

Flip Image

Heset Image System
Reload Image Shell
Display Cantrol... Cirl-D
Image Window... Cirl+l

Meanings:

Filter...

Define Filter

Arith. Qperation...
Digital Contr. Enh. ...
Interpolate C&B...
Gamma Correction...
Convert Image to RGB
Histogram

Color Tables [

Clear Image

Clear Buffer

Clear Overlay

Flip Image

Reset Image System
Reload Image Shell

Display Control... Ctri-D:

Figure 6-72

later editing of scanned images with filter functions

definition of filters to suit the user's own needs

arithmetic joining of images

later modification of contrast and brightness on the stored image

interpolation of contrast and brightness in a sequence stored on the hard disk
generation of an LUT with a gamma correction

8-bit grey images with LUT and images with overlay are converted to an RGB image
display of the stored imaage’s brightness distribution on the image monitor
changeover to wrong-colour display

deletion of the currently visible image on the image monitor and in the memory
deletion of the scanned video memory contents

deletion of the overlay

mirroring of the image along the vertical middle line

reset of the image processing board to a defined initial state

reload image shell to the image processing board

activates the Display Control window
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Filter...

LSM 410 invert

The Filter... function enables later editing of scanned images with filter functions.

=

@'Eanpassé @ Fx3

.............................

3 5xh
3 Fud

2 Median
3 User Kernel

Thinde——" rKemel Size

Figure 6-73

Kernel Size box

iviocie box

® Lowpass
An activated low-pass filter reduces image
noise, but image details may be lost.

(O Sharpness

improves the sharpness impression of the
image. When selected, an additional para-
meter: Divisor: appears in the Filter dialog
window (the value of the divisor is variable from
110 78)

O iedian

smoothes out freak values in a stored image
without having a detrimental influence on fine
structures as when using a low-pass filter.

O User Kernel

User-defined filter functions can be loaded from
a storage medium (hard disk, optical disk or
floppy). After selection, the [[ead Kemel | button
appears in the Filter dialog window.

When _Lead Keimel | is clicked, an additional menu
for loading the filter matrix appears (redefine
filter functions via Image/Define Filter).

® 3x3 Allows you to select the size of the filter matrix but, in doing so, the effect of a filter
O 5x5 also increases as the matrixsize increases. The time needed for filtering therefore also

O Tx? increases.

Clicking on the corresponding button

I

starts the filter function.

Undo
reverses the last filter operation.

[ Caneal |

closes the dialog window.

6-72
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(5.2) Image :@

Define Filter

The Define Filter function allows you to define filters according to your own requirements.

You can make entries for the required filter
matrix in the so-called editing window. s e ;
z;ml]g:nt g sanple 3*3 lowpass Filter r
The entries have the following meanings: fusize ; I
name : Filter name, any text i ;
comment :Additional comment, any text ppefficiems
xsize : Number of columns o
ysize : Number of lines +| P e ——— =Tt
div : Divisor, whic_h must only be used Figure 6-74
when norm is missing
norm : Scaling factor, corresponds to 1/div
offset : is added to the result
abs : 1: the amount is subtracted from
the result

coefficients : coefficients of the filter matrix;
here, ysize lines, each with xsize
integral numbers, must follow
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(5.3) 1Image ﬁ

Arith. Operation...

The Arith. Operation... function allows you to arithmetically join images.

Images box

" Images 51+ 1] 1 + g2 *D Source 1 and Source 2

from 1 to 4 in the fold-down
Source 2 T
D e Video memory into which

- + Il] ___ Source of images in the

95“1 [2 memory (can be selected
1 |} o

g1=[1  |-s2=[1 ] ] ment-

+|128 Destination
=

L'J the edited image is written.

51 * 52

s1+0 Jyrsz+fo ) fo0]

Destination ; L1 Display
: ity The operation is displayed
immediately when the

X Display | ————== = 64 | + [0

52+ ]1 l
Done

511+ D i display is activated.

Figure 6-75

Clicking on the corresponding button

[~ Add

adds images with freely selectable constants (divisor, factors and offset).

Subtract |
subtracts images with freely selectable constants (divisor, factors and offset).

[ Wy |

multiplies images with freely selectable constants (divisor, factors and offset).

results in division of images with freely selectable constants (divisor, factors and offset).

[ Done |
closes the dialog window.
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(5.4) Image r:@

Digital Contr. Enh. ...

The Digital Contr. Enh, ... function allows you to modify the contrast and brightness of a stored
image later on.

Gain
The values for the gain can be entered either
directly or by means of sliders (variable from

Digital Centrast Enh,

0.02 to 20, in increments of 0.02). Gain: (0.02 | [« ] B
Offset Offset: |0 e 1T ]
The values for the offset can be entered either

directly or by means of sliders (variable from @m Or Oc OB U Sey

-255 through 0 to +255). - - -
[ Wrile I \ Hesel J

In the case of RGB images, ail colour
components can be optionally set : - . —
together (All} or independently of one l| Ok ‘ " Cancel ‘
another (R, G, B). — - ——
Before saving them, however,
corrected images should be written
into the video memory by pressing
[ Wite | because TIF format does not
provide for LUT in the case of RGB

Figure 6-76

images.
If you activate the [] Seq checkbox,
when pressing [ write | the

complete video memory is always modi-
fied, and not only the current image or
the ROI.

Clicking on the corresponding button

o Wirite ]
writes the modified image into the video memory and, in doing so, the original image is over-
written.

sets Gain to 1 and Offset to 0.

T

closes the dialog window; the settings defined remain unchanged.

Carice]

closes the dialog window and the contrast and brightness are returned to their original values.

B 40-050e 10/95 6-75



LSAM 410 invert

(5.5) Image :&

Interpolate C&B...

The Interpolate C&B... function allows you to interpolate the contrast {logarithmically) and bright-
ness (linear) of a sequence stored on the hard disk.

I Format—) | | |£> Blue

[Ism] ®TIF _ I : ]
[-a] O3 MG Gain 1: ‘1—| |:.[:I'EQE 'IP_Sta_ﬂ|
b P L.
kel B4 Display Otfset1: |0 | P End:
o] Geinz [1 | Cmmmm (9999
= First lmg:
Offset2: [0 | [ 104 o |
Space: 2528 KByte free of 41374 KByte Range Indicator Last Img:
l~=j ﬁ 19999 J
Illll':l||||| Lnne
_ ) |
Figure 6-77
Plane box
® All In the case of RGB sequences, the colour components can be interpolated together
O Red (plane: all) or independently of one another (plane: red, green or blue). To do this,

O Green the Gain 1, Offset i and Gain 2 and Offset 2 values must be set again for each colour
O Blue component.

Gain 1 and Gain 2
The values for the gain can be entered either directly or by means of sliders (variable from 0.1 to
20, in increments of 0.01).

Offset 7 and Gffset 2

The values for the offset can either be entered directly or by means of sliders {(variable from -255
through 0 to +255).
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IP Start and IP End
The start and end of the sequence can be excluded from interpolation, i.e. all images < IP Start are
corrected with Gain 1/0ffset 1 and all images= IP End are corrected with Gain 2/Offset 2.

First Img and Last Img
Correction can be limited to a part of the sequence, thus allowing interpolation in sections.

Ll Range Indicator
The range indicator displays portions of the image with overshoot (red) and undershoot (blue). This

helps when optimising the contrast and brightness.

Clicking on the corresponding button

[rter e

runs the interpolation.

| Do [

closes the dialog window.
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(5.6} Image :@

Gamma Correction...

The Gamma Correction... function allows you to create an LUT with a gamma correction.

Gamma Carrection Color Table
Gamma: “ | T |l

~Basic Color Tahle
@ Last used

O Grey Scale

2} Range Indicatar
r Glow Scale

O User Calor Table

o ] [ _Done |

Figure 6-78

Gamma
Gamma correction values {variable from 0.1to 2
in increments of 0.1).

Basic Color Table box
defines the required LUT:
® Last used

C Greyv Scale

O Range Indicator

O Glow Scale

(O User Color Table

Clicking on the corresponding button

i =
runs the required correction.

- Dgre |
ends the function and closes the dialog window.

6-78
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(5.7) Image ﬂ

Convert Image to RGB

The Convert Image to RGB function generates a 24-bit image from the monitor image.
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(5.8) Image |:®

Histogramm

The Histogramm function allows a display of the brightness distribution of the stored image on the
image monitor.

NOTE The histogram overlay can be cleared with the
Image/Clear Overlay function.

Figure 6-79

Histogran
Ll ol

Figure 6-80
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(5.9) Image
Color Tables

The Color Tables command opens a further window in which various wrong-colour modes can be
selected.

File Funct Param Z 0 -~ Wil 30 Topo Time XY

Define Filter

Arith. Operatlan...
Digital Contr, Enh. ...
Interpolate C28...
Gamma Comection...
Convert Image to RGB

Histogram

Greyscale
oy image Eﬂ..l'l. gr Indicator
Clear Buffer Sl 2 IE-
Clear Overlay UsshDelailt®
Hip Image User Colar Table...

r ‘Reset Image System

Reload Image Shell

Display Control... Cirl-D
Image Window... Ctritl

Figure 6-81

iMeanings:

Greyscale
Normal monochrome display with 256 grey levels.

Range Indicator
The range indicator indicates portions of the image that have overshoot (red) and undershoot

(blue). This helps to optimise the contrast and brightness.

Glowscale
Wrong-colour display preset in the program.

User Default
A colour table stored under DEFAULT.LUT is calied up.

User Color Table...
In the wrong-colour display, each grey value (0...255) is assigned a specific RGB triplet.
This menu item opens the Color Tables dialog window.
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Color Table

The color table allows you to generate any chosen wrong-colour display. The colour assignments
may be restricted to any sub-ranges of the grey value scale. The range is defined by the starting
point A and the end point B. The colour values are then interpolated between these points.

Galar Tahte |

Point A [ & Interpolnte __] Point B

IndexA: [0 | [(CIZA] IndexB: [0 | el =)
RedA: [0 | ¥ IS RedB: [0 |
Green & D [«] T =] Green B: D w1 [ ]
Blue & [0 | BlueB: [0 | [ I[s]

B4 Tracking i Load I i Stoee |

Figure 6-82

Index & and Index B
defines the range (variable from 0 to 255).

Red A, Green A, Blue A and Red B, Green B, Blue B
Colour components at points A or B (variable from 0 to 255).

z=[AEarpilate-=
interpolates the transition colours from A to B.
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L) Tracking

When tracking is activated a change in the co-
lour components is displayed on-line on the
image monitor.

To arrive at a smooth progression of the
LUT, it is advisable to always only
change one of the two points A and B topozmap.lut
alternately, for example as follows:
Index Ato 0,

set colour components of A.

Index B to 85,
set colour components of B and
click Interpolate.

Index A tp 170,

set colour components of A and Space: 422 KByte free of 41374 KByte
click Interpolate. g =

Index B to 255, Figure 6-83

set colour components of B and

click Interpolate.

Files in cilsm

In Tracking mode, you do not need to
click Interpolate every time.

You can check the result in a bar dis-
played at the top of the image.

.

stores a wrong-colour table. The adjacent sub-
menu is opened. The name must not be more
than 8 characters long The .LUT extension is
added automatically.

-

loads a wrong-colour table.

o ]

produces the wrong-colour display.

! Carnwal

closes the dialog window.
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(5.10) Image 'ﬂ

Clear Image

The Clear Image command clears the currently visible image on the image monitor and in the
memory.

(5.11) Image ﬁ

Clear Buffer

The Clear Buffer command clears the complete contents of the video memory.

(5.12) Image ﬁ

Clear Overlay

The Clear Overlay clears the displayed overlay {e.g. a histogram}.

(5.i3) Image I;Q

Flip Image

The Flip Image command mirrors the image about the vertical middle line.

(5.14) Image ﬁ

Reset Image System

The Reset Image System resets the image processing boards to a defined initial state. In doing so,
the contents of the video memory are not cleared.

(5.15) Image ﬁ

Reload Image Shell

The Reload Image Shell command reloads the image shell to the image processing board.
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(5.16) Image ﬂ

Display Control...

The Display Control... command activates the adjacent dialog window.

Image box

® 1(R)
O 2(G)
O 3(B)

O 4
(O RGB

Zoom

The video memory is selected in
this box. Up to 4 video memories
are available and the video
memories 1 {R), 2 (G} and 3 (B)
are superimposed by clicking
RGB. The individual contents of
the memories are colour-coded
(red, green and blue) with 256
colour levels each. The scan is
placed in the selected memory.

_ Display Control
~lmane
‘.- .............. Zﬂgm i *! - o

Figure 6-84

This function enlarges or reduces the monitor image (image monitor). The values can be modified
directly by means of the slider (variable from 1 to 16).

x-Pos=0 and y-Pos=0
The contents of the video memory can be moved on the image monitor by means of the cross-
shaped control. The current position is displayed for x and y. To do this, click on the arrows with the
left mouse button. Clicking with the left mouse button on the middle of the cross centres the image
again. If you click on the middle with the right mouse button, the image is moved according to
movement of the mouse. In doing so, the mouse pointer becomes invisible. This function can also
be made permanent by double clicking with the right button. Movement is then active until one
of the two mouse buttons is pressed.
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® O

N

When you select one of these points, the image is moved to the top left/right or bottom ieft/right
corner of an area measuring 1024x1024 pixels (when using 8 MB video memory, the area has a size
of 2048x1024 pixels). The point of this setting possibility is as follows: If you produce a video printout
of a monitor image, something is frequently cut off the left and top edges. This can be avoided by
shifting the contents of the image slightly to the bottom right on the image monitor. In the case
of RGB images, owing to hardware restrictions they can only be moved on a normal-resolution
display if the image is not on the left edge of the area.

In the case of images up to a size of 512x512, you therefore also have a possibility of buffering
16 grey level images or 4-RGB images. However, you should pay attention to the fact that some
operations may partly overwrite these images. This applies above all to filter operations and to
loading or recording image series in the video memory.

LI all
When this function is activated, the entire contents of the video memory are displayed.

L] wiask
When 60 Hz is set, a mask is displayed that covers up the area that would no longer be printed out
by an NTSC video printer.

Clicking on the corresponding button

[ Color

allows you to reset a wrong-colour table and, by multiple clicking, to select one of the standard LUTs
or the user default LUT.

| Load
allows you to load any LUTs; the “Load Lut” sub-menu is displayed (see also Image/Color/Tables).

%Cunu—elJ

closes the dialog window.
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(6) Util

The utilities embrace test images, version information and special settings.

Carl Zeiss Lsm
File Funct Param Z (11 30 Topo Time XY

| Powe ] 1| Testimages

EMIC...
iaail s — P TR J
Figure 6-85

iVleanings:

Test Images - @ test images for adjusting the image monitor
Sensitivity... : display of gain values for quantitative brightness comparisons
Get Version B : display of status information relating to the hardware/software
Reset B : reset functions
Auto B&C F9 : automatic setting of contrast and brightness
ROU List... : definition of ROI lists
EMIC... . control functions for emission microscopy
Configuration... . accessible to service employees only!
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(6.1  util Iﬂ

Test Images

Test images for adjustment of the image monitor can be called up by means of the Test Images
command and the affiliated fold-down menu.

 Time
PovEn [ Testinages _ EUET
= . Sensitivity... Testimage 1 h
Get Version Test Image 2
Hesei Testimage 3
Auto BEE  FY | Testimage 4
RO List...
EMIC...
Configuration...
Figure 6-86
Raster

Grid and circle display in the overlay (red); this can be cleared again with Image/Clear Overlay.

Test Image 1
Test image 1 with 4x8 squares with a defined grey value distribution.

Test Image 2
Test image 2 with 16x16 rectangular areas containing the grey values 0 to 255.

Test Image 3
Test image 3 with a diagonally floating defined grey value distribution.

Test Image 4
Test image 4 with a floating defined grey value distribution from top to bottom.
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(6.2) Uil Iﬂ

Sensitivity...

The Sensitivity... function reads the gain values set by the contrast and brightness and displays them

in a window.
It displays them as follows

in reflected illumination mode:
« Voltage Gain (electronic gain)
= PhiT-Voltage

» Sensitivity (the sensitivity in relative units
calculated on the basis of both values)

in transmitted light mode:
* Voltage Gain (electronic gain)

» Sensitivity (in relative units)

Therefore, this function allows a quantitative
brightness comparison.

Figure 6-87
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(6.3) Util Iﬂ

Get Version

Information about the hardware and software can be called up by selecting the Get Version
command and by means of the affiliated fold-down menu.

=

File Funct Param Z

wesRUE T LSMLEXE Version...
Hesel Stand Version...

| Auto BEC F% | Motor Yersion...
ROl List...
EMIC...
Configuration...

Figure 6-88

LSM.EXE Version...
Information about the Zeiss LSM program is displayed (same window as in Figure 6-30).

Stand Version...
reads the version number of the stand’s firmware.

iviotor Version...
displays information about the motor’s software.
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(6.4)  Util \:@

Reset

Reset functions can be run by means of the Reset command and the affiliated fold-down menu.

File Funet Param Z lmage '\ 3D Topo Time XY
Test Images  »f :
Sensitivity...
GetYersion  »
SESL Resel Image Sysiem
Auto BEC F9 | ResetStand

ROI List... ~ Reset Motor

Figure 6-89

Reset Image System
resets the image system.

Reset Stand
hardware-resets the stand.

Reset Motor
Motor reset for x, y and z (same function as Z/Initialize Motor).
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— —_— — —_— - e—_— .

(6.5)  Util ﬁ

Auto B&C

By means of the Auto B&C command, the brightness B and contrast C are automatically displayed
so that overshoot or undershoot just does not occur. When performing a multiple-channel scan,
only the activated channel (Chan) is set.

You can arrive at an optimum setting as described in Section 5.2 (3).
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(6.6) Util ﬁ

ROI List...

By means of the ROI List... command, you can define, modify and store up to 10 ROls and you can
activate them again by clicking on the list.

*® ¥ SX 8y
1 252 163 256 256
2 252 1463 256 349

B Use Scan Raster ]
L] Display all ROIs (Undo)

Define Aol | | Delete Foi |
| Roioft | [ Deletcan |
Save & Exii
Figure 6-90
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(6.7) Uil ﬁ

EMIC...

By means of the EMIC... command and the affiliated dialog window, you can control emission
microscopy with a high-sensitivity cooled CCD camera.

Cameras have a resolution of either 14,

15 or 16 bits.
Display ™,y o E] However, pn[y 8 b_its are displayed. This
& MinfMax . is limited in the dlsplay box.
C Manual Maximum LNl =]
> Histogr. Display I @ Min/Mlax }
=il i) linear between the automatically

determined minimum and maximum.

LSk Mode [?F.‘_'r-.‘ﬁr hrlrljt II imt .:-|Ij
' O nianual
Exposuie Time =+ O cain: 4x linear between the manually entered
minimum and maximum.
Binning factor -
’ E:::] | H Use ROI O Histogr.
Cycles to clear [ Live Display weighted with the histogram,
not linear.
I. Gel 'rIT.t.;'I-'ll.' ‘ [ Setl ROl ] I'S_la_r-' rocus _]
LS iMode
i_:E_«-.;.r_,-;-: dark |J [?f;;:}i@hﬂ _' _'Trr -| [ Reflection |[ Emissicn

X Exposure Times

sancel

1 0.01 to 10 s when reflection is selected.
1 10 600 s when emission is selected.

Figure 6-91

Binning factor Binning factor (variable from 1 to 100)
1: unchanged.

2: 2x2 pixels are averaged to one pixel.

3: 3x3 pixels are averaged to one pixel.

Cycles to clear
Clearing cycles of the CCD camera (variable from 0 to 20).

LI Gain: 4x
The sensitivity is increased by a factor of 4, as is also the read-out time.

[l Use ROI
The “region of interest” is displayed.
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[] Live
The Live display is activated.

Clicking on the corresponding button

deactivates any activated Use ROI and/or Live boxes.

St RO

defines the “region of interest”.

| Siari Fodis |
displays the “region of interest” live; the two Use ROI and Live boxes are activated automatically.

Expose dark

displays dark current.

| Exphse light

results in scanning of an image depending on how the two Use ROl and Live boxes are set.

Stop "

deactivates the Live mode.

Canrel

closes the dialog window.
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(6.8)  Util Iﬂ

Configuration...

The LSM system is configured by means of the Configuration... command and the affiliated dialog
window.

x-Offset (0 | O sStider Refl. Laser intern 1
- 1
y-Offset E:I[{‘: I Slider Transm.

. -
Reflectorslider mot. Laser intern 2

x-Zoom 3089 | [«[=5 I+ LEMA 4
y-Zoom 3193 ||« =] ] Mosepiece mot. Laser extern |
Phase 0175 <1 ] 4 Sfider Transm. mot. I::I“BB E]

] Main Beamsplit. mot.

Phase 0.5/1s  |1028 |[«[[_IT0[#] [ Emiss.filt. 1.PMT mot. Laser extern 2
Size Corr. 0.7s T 7»] & Emissdfii. 2.PMT mot. [364

t] Emiss.fil. 3.PMT mot.

Size Corr. 0.571 5 L (<] Laser int. mot.
x-Offs. Fact. *IL T 1#] [ Laserext.1 mot.
y-Offs. Fact. ﬂ.im B Laser ext. 2 mot.

] AOM Laser int.

x-Offs. Shift < UV Carrection Wheel
CLD Pixel Shift |0 “..E 1] [ External Stand Supply |
Max. Scan Freq. [« [0 T+] ] Service Mode

L] Test Sean

[1':.1\{-.' Cuonlig J | Load Conlig | l Molor LEM.INI 1 [ Cancel 1

Figure 6-92

“ The Configuration dialog window is intended for service personnel only.
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o) 3D

The 3D functions serve to record and play back series of images for 3D display of microscopic

structures.

This option is obtainable by quoting the order number 480088-8040.

o

POWER

File Funct Param Z |Image Uil <: Tope Time XY

Sections... :
Orthogonal Sections...
Projection...

Steren lmg‘ggs_..-
Depth Ceding...

Meanings:

Sections...

Orthogonal Sections...

Projection...

Stereo Images...
Depth Coding...

Figure 6-93

section through a three-dimensional section stack
display of orthogonal section areas parallel to the 3 principal planes

computation of one single projection or of a projection series after rotation of the
data package by the x, y or z axis

display of stereoscopic images, which can be viewed with red/green spectacles
elucidation of depth information by colour graduation
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Sections...

A section can be placed through a three-dimensional section stack by means of the Sections...

command and the affiliated dialog window.

X 25h
Y 256
z i
Angle z Qi
Angle xy (90

LI Interpolate
[ 3D Cursor

|. Calculate ||

[
[« T+
[__Q-él-l.l cel

Figure 6-94

The section plane is defined by a point in the
plane (x, y and z) and the tilt angle of the piane’s
normal with the z axis (angle z) and the rotation
angle in the xy plane (angle xy).

L] Interpolate
Activating this option results in interpolation
between the section planes (increased time
reguirement).

[ 1 3D Cursor
Activating this option displays the three-dimen-
sional cursor in the section plane.

[ Caleuiate
calculates the section plane.

| Caned
closes the dialog window.

6-98

10/95 B 40-050 e



LSM 410 invert

(7.2) 3D ﬂ

Orthogonal Sections...

By means of the Orthogonal Sections... command and the affiliated dialog window, orthogonal
sections parallel to the principal planes xy, xz and yz can be selected and displayed. The section point
(x, y and z) of these three planes can be chosen freely.

The coloured frames on the image monitor - Orthogonal Sections |
identify section areas parallel to the

xy plane blue W 0 [« +]
xz plane green

yz plane red. v 0 ol 1

The coloured lines on the image monitor

indicate the section lines themselves. 7 0 =1

LI Reduced Display _ [] Reduced Display

reduces the size of large images that no longer S —

fit onto the image monitor. [] 3D Distance | M: :::_| [ qqle |

[ ] 3D Distance

activates 3D distance measurement.

When distance measurement is activated, the
3D distance between the marked and displayed Gelarl
point in the fourth quadrant is output and a : =
yellow line is displayed between the two points
in all three quadrants. Ok Cancel

a1
marks the displayed point and activates distance
measurement.

Figure 6-95

| Tr}_-rﬂq]a |
swaps the marked point with the displayed point.

[ Gelect |
causes the mouse cursor to appear on the image monitor after clicking. At the same time, the
following text is displayed in the dialog window:

____________ - o

,,,,,,,,,,,,,,,,,,,,,,,

Thus, a point can be set interactively in each of the three section images in relation to which the
two other section images are displayed.

displays the section planes.

| Cancal |

ends the function and closes the dialog window.
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(7.3) 3D Iﬂ

Projection...

By means of the Projection... command and the affiliated dialog window, one single projection or
a series of projections can be calculated after rotation of the data package about the x, y or z axis.

iviode box
® v Axis Selects the axis about
® O z Axis which the data pack-
Transparent O x Axis age is to be rotated.
> Maximum
Overlay box
O x Axis LI Mo Interpolafion allows a selection between two different over-
[ Low Correction lay methods.
Angle D e +] (O Transparent
= Transparent overlay with visibility curve (see
Center [+ T 4] also Figure 6-103).

® Maximum
The brightest point of the penetration line is

Caldulate

Mumber: IZ] EINE B [l-_1 <
Diff. Angle: [l 1] 60 Interpolation is run when the resolution in the

displayed.

L] No Interpolation

z direction is less than in the x/y direction. Inter-

\Mske Szquence | LI To File polation can be deactivated by activating this

function.

Cancel | [] Low Correction

Figure 6-96

Angle
Center
Cancel

When this function is activated, the artefact
suppression correction is run.

Rotation angle in degrees.
z position of the rotation axis in % (default: 50 %; middle of the data package).
calculates the single projection.

closes the dialog window.

The following is also necessary to calculate a series of projections (e.g. for an animation):

Mumber
Diff. Angle

Mok Seruance

L] To File

6-100

Number of projections for asequence (variable from 0 to 100). The maximum possible
number of a given video memory is taken when ES is pressed.

Angle increment of a sequence. When Number is set, selecting 380° definesthe
difference angle so that the total angle for the sequence is 360° .

executes calculation of the sequence.

A file selection list is displayed when this option is activated. When a file name is
entered here, the projections are not stored in the video memory, but are saved onto
disk as a file sequence, thus also enabling larger animations.
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If you have selected the "Transparent” item in
the "Overlay” box, the “Transparency” dialog

box additionally appears, in which the overlay Threshold: an| [ T »]
method can be specified in greater detail. Here, ' ———
you can set the degree to which one single pixel Ramp: 25

is taken into account in the transparent overlay,

depending on the respective pixel value. This is e =]
done via a curve in which the horizontal axis Max. Opacityt 182 il W+

represents the grey value of the pixel and the N .
vertical axis represents its degree of visibility. [l Xeep Maximum L] Manual

The curve denoting the degree of visibility can
be entered manually (click on Manual and draw
it with the left mouse button pressed} or with
the aid of the following parameters:

Threshold
Pixel value at which the ramp rises
(variable from 0 to 255).

Ramp Brighiness:

Slope of the ramp = TR
(variable from 0 to 255; 1 .,‘_'mi]
0 corresponds to a vertical rise).

ivi i Figure 6-97
Max. Opacity Igur

Degree of visibility at the top corner of the ramp
(variable from 0 to 128; 0 corresponds to the
bottom edge in the diagram).

[ Keep Maximum
Activating this option modifies the specification governing calculation of the projection.

[] mManual
When making a manual input, the Ramp, Threshold and Max. Opacity parameters are irrelevant.

The transparency curve is displayed in the bottom part of the dialog window.

Brightness
The image can be brightened again by modifying the value (from 0.2 to 5).

o

accept the numeric inputs for the calculation.
Lead
loads a file.

| Stpre B
stores the file.
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(7.4) 3D ﬂ

Stereo Images...

Stereoscopic images can be generated in a variety of ways by means of the Stereo Images...
command and the affiliated dialog window.

ifiocle box

® Red/Green Stereo Images

" Mode This displays a stereo image for red/green
anaglyph  observation using red/green
spectacles.

® Red/Green Stereo Images

) Splitted Sterec Images O splitted Stereo Images

' Beduced Splitted Stereo This displays a pair of stereo images for
observation through a stereoscope. Coloured
stereo images are also possible.

O Reduced Splitted Stereo

Reduced display of a stereo image. 1:2
2 Maximum reduction, i.e. 4 pixels each are replaced by their
average.

" Overlay

® Transparent

Overlay box

. O Transparent
Basic Angle: [0 el 104 Transparent overlay with visibility curve (see
also Figure 6-99).

e e = ® Naximum
| Calcylate Lancel ‘ The brightest point of the penetrating line is
displayed.
Figure 6-98 Diff. Angle

Stereo angle of the eyes (variable from 0 to 10°;
sensible value: 3°).

Basic Angle
Direction angle at which the specimen is viewed;
0 from the front, 180° from the rear.

Caloulate

calculates the stereo image.

Cancel |

closes the dialog window.
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If you have selected the “Transparent” item in
the “Overlay” box, the “Transparency” dialog
box additionally appears, in which the overlay Thieshold: 80
method can be specified in greater detail. Here,
you can set the degree to which one singie pixel
is taken into account in the transparent overlay,
depending on the respective pixel value. This is Max. Onacity: £
done via a curve in which the horizontal axis TR
represents the grey value of the pixel and the
vertical axis represents its degree of visibility.

Ramp: i0

[] Xeep Maximum [ Manual | Ok

The curve denoting the degree of visibility can
be entered manually (click on Manual and draw
it with the left mouse button pressed) or with
the aid of the following parameters:

Threshold /

Pixel value at which the ramp rises //
{variable from 0 to 255).

Ramp Brightness: ['_La:::-.d
|

Slope of the ramp
(variable from 0 to 255; 0 corresponds to a i eIl T+
vertical rise).

e ) Figure 6-99
idax. Opacity

Degree of visibility at the top corner of the ramp
(variable from 0 to 128; 0 corresponds to the
bottom edge in the diagram).

L] Keep RMaximum
Activating this option modifies the specification governing calculation of the projection.

L Manual
When making a manual input, the Ramp, Threshold and Max. Opacity parameters are irrelevant.

The transparency curve is displayed in the bottom part of the dialog window.

Brightness
The image can be brightened again by modifying the value (from 0.2 to 5).

L o]

accept the numeric inputs for the calculation.

[ Load |
loads a file.

Tlore |
stores the file.
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Depth Coding...
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By means of the Depth Coding... command and the affiliated dialog window, the depth information
contained in a sequence can be coloured with the colours of the rainbow, in which case “red” stands

for front and "blue” stands for rear.

The brightness is the brightness maximum of a transparent projection, multiplied by Intensity plus

Offset.

Mode ———— [ Owverlay

{:} c“lurgd @ Maximum

@®/Colored Scale! . Transparent 1
O Transparent 2

Ll Rear View

Threshold: D i'-l l ]'ﬂ

Intensity: E |« [ ]
offset [0 | [+ Eommlsl

Figure 6-100

(] Rear View

iViode box
O Colored

® Colored Scale
displays a coloured scale in the image.

Overlay box

® Maximum
The colour is defined by the z position of the
brightness maximum.

(O Transparent i

The transparent projection is built up from the
rear to the front. The colour is defined by the
z position at which the original was last higher
than or equal to Threshold.

(O Transparent 2

The transparent projection is built up from the
rear to the front. In doing so, the resulting
projection is compared against the original. The
z position at which the original was last higher
than or equal to the projection and higher than
or equal to Threshold then defines the colour.

The image is viewed from the rear/below when this option is activated.

Threshold  Allbrightness values below the Threshold (range: 0to 255) are ignored or treated like
0 when determining the depth and the display.

Intensity defines the factor with which the brightness of the overlaid series affects the bright-

ness of the depth-coded colour.

Offset adds a value between 0 and 255 to the brightness of the colour. The recognisability
of the colour and thus of the depth in dark portions of an image can be improved with

an offset.

| Caleilste calculates the image.

Cance] closes the dialog window.

6-104
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(8) Topo

The Topo functions allow you to display the surface topography of a microscopic specimen.

File Funct Param
| roweR ||

Carl Zetsa Lsm
30 DT Time XY
| Topography Scan...
Topography Display...
Find Layer...
Topography from Image
Madify Topography...

Meanings:

Topography Scan...
Topography Display...
Find Layer

Topography from image
Modify Topography

Figure 6-101

records a topography

display and edits a topography

defines and measures layers

converts any chosen image to a topographic image

rotates the topography, allows to select ROIs and logs the data.
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(8.1) Topo ﬂ

Topography Scan...

By means of the Topography Scan... command and the affiliated dialog window, you can create a
surface matrix on the basis of the brightness values.

AT

z Interval [m): EJ ScanS|ze .......

Mumber of Sections: e 'S Default """
Current Section Pos: E

Threshold: ]

I Z acan |

Figure 6-102

z Intervall {um)
Distance between the section planes {variable from 0.05 to 20).

Number of Sections
Max. 200,

Current Section Pos
Number of the current position in the series (start = 1).

Threshold
Lowest grey value to be taken into account (0 to 255).

Scan Size box

® 256x256 The resolution is 256x256.

O Default The image is scanned in the resolution that is set in the Control Panel.
ROIs are also allowed.

Z Bcan
z scan for setting the above parameters.

Ok |

starts the function.

Cance

closes the dialog window.

6-106 10/95 B 40-050e



LSM 410 invert

(8.2)

By means of the Topography Display... command and the affiliated dialog window, you can create

Topo I%J

Topography Display...

3D displays with profile lines.

" Profile "lso Lines Statistics
Distance: [[| | (F#]| |Dmm:[1 | @ mm(E] | | [Eecaced] [iieo]
Height: [« =] Background L] #ean
@ z Map T
£ Misth

Mode

® From O Left
O Back O Right

Tresh.:

b

 Intensity m

) Black

["lrlv: ol lp

l Frofile ~Filter " Display
| | [ Median | [Lowpass 3| [=™an | [Tnienaite |
z Yolume: Em dap__| [ Intensity
n EEj [_Till Con ﬂ E_III'.H.:H ] (Gragient
Section: [ + L ATSGEE
Kernel: - m - T

~File

|. L oad

Meazsyra

n.1.-

Figure 6-103

defines the section plane for volume measurement

Profile box
Distance Distance between two profile lines
Height Max. height in pixel
Mode Selection of the profile view
® Front from the front
O Left from the left
O Back from the rear
O Right from the right
Thresh. Height in um at which the display begins
| Prafiie | displays the profile
z Volume
L] Section

Up to 64 different height levels can be displayed with the profile lines. If you choose a maximum
value for Height > 63, the highest ranges may be truncated. These ranges are marked in green. If
you select the "z Volume” item, you can move a horizontal section plane in the z direction with the
lower value.

displays the profile additionally with one single profile line.
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In doing so, the area under the section plane is coloured in blue. At the same time, the z position
is displayed in um, the volume above and the hollow volume below the section plane (Vu, VI), the
area of the ranges located above the section plane (Au) and the ratio between this area and the
total area in % (Au/A * 100 %: bearing ratio tp) are displayed.

/ Vu N white/yellow/red .
------ e e TN e oo - - - - - Section plane of z Volume
vi __ / | | \ Vi blue

—/ s Ay \

|--l; —————————————— A T T m T s s s e e '-[
Vu: Upper Volume
vl Lower Volume
Au: Upper Area or Profile Bearing Area

CAsm-menul Whole Area
ip = Au/A * 100%: Profile Bearing Area Ratio

File box
Load loads the z and intensity matrix
[ Store stores the z and intensity matrix
Load Seq. loads an image sequence and creates a z and intensity matrix on the basis of it
Thresh. is used when calling Load Seq. to suppress everything below the set threshold

when converting to the topography.

Iso Lines box

D/um Height difference per line in pm
Background
® z Map Background z in colour coding

O Intensity Brightness maxima background
O Black Black background
| Boilnes | executes the function.

The z matrix is kept twice in the memory, once as the original and once as a working copy (in each
case scaled to 250 values). The filter operations only affect the z matrix copy and can therefore be
reversed easily with “Restore”. However, only ever the original is stored. The original can, however,
be replaced by the edited copy by selecting “Fix it”. “Restore” is then no longer possible.

The median and low-pass filter are capable of improving the display with profile lines or height lines
because the rough stages are smoothed and freak values at individual points are suppressed.
The variable low-pass filter is realised with a filter matrix of the size kxk and all matrix elements = 1.
When using a variable high-pass filter, a low-pass-filtered z matrix is subtracted from the original
image:

Zh =Z - Z*T + z (z = average of the z matrix).

At the four edges, a strip that is k/2 pixels wide in each case is set to 0 because the filter does not
deliver any correct results here. However, these areas are not included in calculation of the
parameters.
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Filter box

[ Median  Median over the z matrix

_Lowpass3  3x3 low-pass over the z matrix

__nitcarr | Correction with compensation plane
_Invert | Invert z matrix {(peak — valley)

Kernel Size of the filter matrix; k = 2...200

ghpassM | High-pass filter kxk (from 2x2 to 200x200)
[ Lowpass M Low-pass filter kxk (from 2x2 to 200x200)

[ Resiore | Reverse filtering
Fox it Fix all editing operations

Statistics box

[ Parameter | Roughness parameters

Set averaging register to Zero

L] Mean Compute average values and standard deviation
[ zHiste | Histogram over the z matrix (original)

[ Grad.Hista | Histogram over the gradient

[Curveoftp | Bearing curve (bearing proportion as a function z)

For the gradient histogram, at least the low-pass function should have been used once as otherwise
coarse z graduation leads to a comb-like histogram.

The z histogram and the roughness parameters can be modified by filtering.

The "Variable Highpass” filter can be used as a wave filter, but then you lose the information at the
edges. You can, however, also compute a compensation plane with “Tilt Correction” instead.

The values are calculated in accordance with the following formulas:

Average (mean height) zm = (z1422+...} /' n

Standard deviation or average roughness value Rq (root-mean-square deviation)
Rg=/ { [(z1-zm)? + (z2-zm)2+...1/ n)}

Average roughness value Ra {arithmetical mean deviation)
Ra=(]|z1-zm| + |z2-zm|+...)/n

Maximum peak-to-valley height Rt: Rt = zmax - zmin
Maximum peak-to-valley height Rmax: Rmax=MAX (zmaxi-zmin1, zmax2-zmin2, ..., zmax5-zmin5)
Averaged peak-to-valley height Rz: Rz (zmax1-zmin1 + zmax2-zmin2 + ... + zmax5-zmin5) / 5

The numbers 1 to 5 refer to 5 strips into which the image is split.

Once the "Init Mean Values” function has been triggered, the roughness parameters are buffered
for averaging each time the “Parameters” menu item is selected.

As soon as there are n=2 parameter sets, the "Mean of n §"” header line appears as well as two
further columns containing the average values and the standard deviations.

Average m=23x/n

Standard deviation S=/ { [Ex2-(Ex)2/n]/{n-1)}
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Display box
2 Wap z in colour coding
| Intersity Brightness maxima
| Gradient |  Gradient (amount}
 Measure | calls up the measuring function; on termination, you are returned to Display Topo-
graphy
Ol accepts a keyboard input; also activated by pressing the Return key

| cancel closes the dialog box
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(8.3) Topo Iﬂ

Find Layer...

By means of the Find Layer... command and the affiliated dialog window, various layers can be
determined and measured on the basis of the maxima of z scans. In doing so, several local maxima
can also be detected, indicating possible inner interfaces and thus layers.

Kernel Size i et raphy.
depends on the thickness of the layers.

Threshold Kemel Size: o] =:--|'i_i- :!fl |
cuts off background noise. | Threshold: « 1 1!
[ Background black [ Background black [756an | [Measure

.... S

When this option is activated, the original
image is cleared; otherwise, the original image
is written into the video memory with half
brightness.

[1 Use Overlay

When this option is selected, only the line is
drawn into the overlay and the background is
darkened via an LUT.

It can be used to try out the effect of various
settings without destroying the original image
in each case.

Figure 6-104

Z5can

The z Scan dialog box appears (see also function (4.2)) and the z scan can be executed.

Meastre

calls up the measuring functions to measure layer thicknesses {see also function {2.4)).

Exccure

determines the layers from the executed z scan.

[T Dane |
cancels the function.
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(8.4) Topo ﬁ

Topography from Image

By using the Topography from Image command, any chosen image can be treated like a topo-
graphy.

The dialog window is identical with the one that appears when you select the Topography Display...
command.
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(8.5) Topo I:%

Modify Topography...

By means of the Modify Topography... command and the affiliated dialog window, a topography

can be edited later.

This macro (CZMODTOP.MAC) is capable of
rotating a topography file, of extracting a
partial area (ROI), of calculating the roughness
parameters on the basis of itand of storing them
in an ASCII file.

Angle:
allows you to enter the rotation angle of a
rotating topography.

setangle |
The rotation angle can also be defined by
drawing a line.
| kRotate |
rotates the topography about the set angle. All
ROIs already defined are also rotated.

L Use ROI
The zoomed section is defined interactively.

“Réciangls

defines ROI as a rectangle.
[ Polygen |

defines ROl as a polygon.
[ DrawiFol |

defines ROI as a trace with the mouse.

e

Modity Fopography

Angle: T el Background

O 2-Map
| Sclingle | | Hotaic | @ Intensity
Ouse ROl [Rectangle]  Export File:
|ﬂw!nu_ lﬂajw Rnil | |
| Ling ] |_F.||h|.ing J | Miew I'Iai_ﬂ]
[Diep ROs|  [1nit ROIe | Init File

WritelMean

[ Stors HOllmage |

[ Display ROI Profite

U calculate ROI Parameter
[ sean I Tilt Carr
[ Median [ Lowpass
[ Disable auto zoom

Display_|

Parameles

Figure 6-105

computes the topography along a line of any orientation.

Subllie |

computes several sections of a line separately.
L] Tilt Corr

When the Tilt Correction function is activated, the lines are correct with the compensation line.

Cisp ROl |

draws all ROIs into the background image and numbers all of them consecutively.

InltRls |
begins numbering at 1 again after Init ROIs.

| Storg ROl Image |
stores the background image with ROls.
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[] Display ROI Profile
A profile is displayed after definition of an ROl or calculation of the parameters. [f the option is not
activated, the background image defined under “Background” is displayed instead.

[l Calculate ROI Parameter
After every definition of an ROI or a line, the parameters are calculated and are written into the
export file.

[l Mean
activates averaging when calculating the parameters.

L1 Tilt Corr
The topography is tilted so that its compensation plane or line becomes horizontal. This is done
separately for each ROl and each {partial) line.

L] Median [J Lowpass

Filtering is done with Median and/or Lowpass. To avoid edge errors this filtering is always done with
the complete topography data; if the setting is changed, ROIs are deactivated automatically

(L1 Use ROI ).

[l Disable Auto Zoom

Cisplay |
calls up the "Topography Display” dialog box.

Background box

O z-Map Height map

@ Intensity Intensity Selection of the background image

Export File:
Mame of the export file; all new data is appended to an existing file as a line containing ASCIl values.
The individual values are separated by tabs. The first value is the number of the ROI.

Viows Data
displays the data of the export file in the Notepad editor.

| InitFile

clears the export file.

urile Bean
The average values of the N last written parameters are calculated and are added to the export file.
This line begins with MeanN.

Parameter
The parameters are calculated, displayed and, unless already done, are written into the export file.
A profile or a background image is also displayed.

|_ Topofile |
loads or stores a topography file.

Done |

ends the macro.
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9) Time

The Time functions enable recording of image series (or series of zooms) in time.

Carl Zelss Lsm

Time Series...

Jit} Diagram: Mean of ROL..
T[I.'ITE ﬁm s
Average Time Scan...

J[y Diagram: Mean of Line...
Display Time Sean...

Time Spot..

J[t] Diagram: Spoi...
Gallery...

Scan Mean of ROls...

S — pibie e ——
Figure 6-106

Meanings:
Time Series... . recording of image series (or series of zooms)
J(t} Diagram: Mean of ROI... . display of the intensity progression in an RQOI
Time Scan... : recording of the time intensity along a line
Average Time Scan... : reduction of the time resolution {data reduction)
J(t) Diagram: Mean of Line... . display of the intensity along a line
Display Time Scan... : 3D display of the time-variable profiles along an image line
Time Spot... . recording of the time intensity at one point of the image
J(t) Diagram: Spot... : display of the intensity at one spot
Gallery... : display of several images in a time series simultaneously on the image monitor
Scan Mean of Rois... : recording and display of the mean values of ROIs in their time dependence
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Time Series...

LSM 410 invert

Recordings of image series in time can be made by means of the Time Series... command.

Time Interval [s]:

Mumber of Images:

Destination
& Video Mem.
i File

> Screen

¥ Host Mem.

Figure 6-107

| Eancel

Pestination box

Time Interval (s)

Time interval between two scans. If this value is
less than the scan time, the maximum scan speed
is assumed. Three beeps are also issued as a
warning. The value can be entered directly or
can be modified by means of the slider.

When 0 is entered, the maximum scan speed is
assumed.

Number of Images

Number of images to be scanned. The value can
be entered directly or can be modified by means
of the slider.

[ Max |
Maximum number of images for the chosen

image format and the available memory
capacity.

® Video Mem. scans the image series into the video memory {(max. 4 MB, i.e. 16 full frames of
256 kB each; 8 MB when using a high-resolution image monitor, i.e. 32 full frames)

opened, in which the destination drive a, b or ccan

The following is additionally displayed in the dialog window when this function

The name of the image sequence can be entered in
the text entry box (up to 15 letters). When you click

OF 1, a further dialog window Select is

be selected.

The image series is stored in the host memory. When you select|[  Mas

scans and displays the image series, but without storing it; suitable for test scans.

|, the

free memory is determined and the maximum number of images is displayed.
If memory is already occupied, you are prompted to specify whether you wish to
release it beforehand because only in this way is a precise determination possible.

O File
is activated:
r~————7———————1]
| Destination File: |
| C:\SERIES\ |
| =hi| |
L ] e

) Screen

O Host Mem.

| Ol

executes the time series display.

| Cancel

ends the function and closes the dialog window.
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J(t) Diagram: Mean of ROI

By means of the J(t) Diagram: Mean of ROI function and the affiliated dialog box, the average values
of a region of interest (ROI) are displayed in relation to their time dependence.

First Slice i . equence Mean Yalos -
Starting number of the image series.
9 J First Slice [ |ECwa o]
— 1R
Number of Slices Humber of Slices |1 - Cyg :Gi
Number of images. ROI <38
Ouseror  [Lciiioi | BEWHE] | [ O1e2
ROI box O an
View Slice : ][E'j'; —= 1 .
[J Use ROI The zoomed section is deter- © con
mined interactively. “Throshaid ] (0] T
SELROI The zoomed section is set. —
Draw ROl | An ROl of any shape can be [I| l__’""”'" j

defined with the mouse. To
conclude, click on the inside of the Figure 6-108
area.

View Slice A selected image is displayed.

Channel box

The R, G and B channels can be displayed singly
or together (1+2 or All).

| Threshold ]
When this button is clicked, a further dialog mChn
window is opened in which the threshold value Threshald: ®1[R)
can be entered. FI __I T e 0216

| Espor ] o O3

The mean values are stored as an ASCII file. A — DA::. '
Store Data box appears for this purpose. Here, x

you can also choose between all data (All) and
the data displayed on the monitor (Visible). Figure 6-109
Append adds the data to a file without over-

writing anything. The time information is also

stored.

“Ok_
terminates setting of the values and executes
averaging.

Datie |

ends the function and closes the dialog box.
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{9.2) Time A%J

Time Scan...

The time intensity progression on a line can be recorded by means of the Time Scan... function and
the affiliated dialog window.

Time [ms]
Time for one line run.

Time (ms): R | L+ TS Mumber of Columns

Mumber of Columns: [ox|[4 | I00TT4] The successive line runs are combined in blocks
{columns) of 512 or 1024 (lines/column). 1024

CutLine: DEE:LE lines/column is only meaningful when using a
Cut Angle: EED:?] special memory expansion board. The total
. length of one section series is always an integral
Lines{Column . multiple of one block.
® 512 N Depending on the line length and video me-
1024 Whole Time (s): 8.965 mory capacity, the maximum possible number of

: e blocks is obtained automatically by clicking
| Stail | Brcak ] || Lf:nc:.ij Max .

e e S e | Bt

Figure 6-110

Selecting the section in the image by defining its position and angle:

Cut Line
specifies the position of a horizontal line (0 through image centre, -256 top and +255 bottom edge
of the image with 512 lines and 0°).

Cut Angel
specifies the angle of the line with the horizontal.

Set Cut
When this button is clicked, the section line can be moved and rotated with the mouse. Pressing
the left mouse button produces the section at the selected position.

sy Scan

Image scan in the rotated coordinate system. The section line becomes the horizontal line.

\Whole Time [s]
The entire time needed is specified.

Start }
starts the scan.

Break _l

stops the scan.

| €ancal |

ends the function and closes the dialog window.
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With a time interval = 200 ms, the scan speed is chosen getting closely to the desired time
interval. Times below 4.4 ms only allow two discrete time intervals {1.4 ms and 2.16 ms).

With a time interval of > 200 ms, the scan speed depends on the value set in the Control
Panel and a pause is inserted after every line. A text such as~  max=E  can then also be
displayed. This identifies the slowest scan speed that does not yet lead to a timeout. If a
timeout occurs, an audible signal is sounded up to three times.

The 200 ms limit is imposed by the electronic scan circuitry. To arrive at larger intervals,
scanning must be constantly aborted and restarted, which leads to a considerable time
overhead.

If signals are highly noisy, it is better to limit the time interval to 200 ms and to reduce the
noise and the quantity of data later on with "Average Time Scan”.
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{(9.2.1) Time ﬁ

Average Time Scan...

The amount of data can be reduced by means of the Average Time Scan... function and the
affiliated dialog window.

For a series of lines recorded with Time Scan, the
time resolution is reduced by averaging the
number of lines specified for the Awveraging
Number and by replacing it with a line.

If the number of columns is not a multiple of the
Averaging Mumber, the last column is not filled
completely with data. The rest of this column
Figure 6-111 contains the value Zero.
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(9.2.2) Time ﬁ

J(t) Diagram: Mean of Line...

With the J(t) Diagram: Mean of Line... function and the affiliated dialog box, the average values
of a line section are displayed in relation to their time dependence.

First Line
Starting number of the image series.

Mumber of Lines
Number of line sections.

ROl box

[J Use ROI The image section is determined
interactively.

| Set RO The image section is set.

View Slice A selected image is displayed.

Channel box

The R, G and B channels can be displayed singly
or together (1+2 or All).

Interval
Not all average values need to be displayed;
instead, the number entered here can be
skipped.

Threshold
When this button is clicked, a further dialog
window is opened in which the threshold value
can be entered.

I_E:t_puﬁ |

The mean values are stored as an ASCII file. A
Store Data box appears for this purpose. Here,
you can also choose between all data (All) and
the data displayed on the monitor (Visible).
Append adds the data to a file without over-
writing anything. The time information is also
stored.

[ Gk

terminates setting of the values and executes
averaging.

|_ Done |

ends the function and closes the dialog box.
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Display Time Scan...

LSM 410 invert

By means of the Display Time Scan... command and the affiliated dialog box, you can display the
profiles variable in time that have been obtained with Time Scan “three-dimensionally” along an

image line.

First Time Step:

Time Factor:

Profile Height:

Threshold:

[1 Profile Width: S N ES

Profile Distance: E (el =]

Oblique Facto::

Single Slices
L] Time Slice:

L] spot Slice:

Blue Level:

First Time Step
Time of the first displayed scan.

Time Factor
Time axis scaling.

Profile Height

Maximum profile height for the display.

Threshold
Threshold value for the display.

L] Profile Width
Width of the displayed profile.

Figure 6-114

~Channel
@®1(R)
216
3B
142
Al

[ Mo Redraw

[ Mo Text

i
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Profile Distance
Distance between two neighbouring profiles in the display {e.g. input of the value 4 means: only

every fourth scan is displayed).

Oblique Factor
Inclination of the time axis with respect to the vertical.

Single Slices box

A selected cross-section from the three-dimensional display can be shown. The cross-section may
represent the time progression at one point (Spot Slice) oranimage series at one pointin time (Time
Slice).

Blue Level
As an aid to orientation, all displayed values under an intensity level can be displayed in blue.

Channel box
The R, G and B channels can be displayed individually or together (1+2 or All).

Ll Mo Redraw
The monitor display is not updated automatically in the event of changes.

0 No Text
No text in the display.

Drrabal |

updates the monitor image.

Cancel

ends the function and closes the dialog window.
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(9.3) Time l;&

Time Spot...

The time sequence of the intensity at one spot of the image can be registered by means of the Time
Spot... function and the affiliated dialog window.

Time (us)
specifies the time frame in ps.

Time (ps): R [
Mumber of Columns: EI r::~:] el =] Number of Columns . ]
— D Number of columns for storing the images.
. x e
[EE&_‘.&‘_p_ﬂt ]

W i L bl o .

_ Y E When this button is clicked, the maximum
Lines{Column possible number of columns is displayed.
@512 Whole Time [s): 10.49
< 1024 [Select Spot |

_ Interactive definition of the measured point
ﬂ Stari [ Hrrat LCaneel X Enter the point’s coordinates
y (variable from -256 to +255)

Figure 6-115

Lines/Column box

® 512 For organisation of image storage the number of lines/fcolumn can be selected.

O 1024

\ihole Time (s)

The entire time required is specified
st |

activates the scan.

Break

stops the scan.

Cancs|

closes the dialog window.
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(9.3.1) Time :@

J(t) Diagram: Spot...

r 2 | Lr

With the J(t) Diagram: Spot... function and the affiliated dialog box, the time intensity progression
at one spot of an image can be displayed.

Start Time | ~ Sput Sequrenice Mean Yali il
Time of starting. -
’ StatTime: [ |[E[IEEI] [ Channel

. _— 1R
Time Range - _ Time Range: 3 I EY R K P
If the range set with Time Range contains more O3 (/)
measured values than can be displayed (max. e A“"""’g': 0142
460), the measured values are averaged. - oA

LE D Conc
iviax. Averag. =i
. | I Dore

For speed reasons, the maximum average value ot ] [ Bone |
that can be set limits the number of averaging
operations. Figure 6-116

Channel box
The R, G and B channels can be displayed individually or together (1+2 or All).

| Export

when exporting the data, only stores the displayed values together with the time.

| Ok |
produces the display.

Dane

ends the function and closes the dialog box.
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By means of the Gallery... command and the affiliated dialog box, several images in a time series
can be displayed simultaneously on the image monitor.

First Section: D |+[_| |ﬂ
Mumber of Sections: [100 [+] 14
Source File:
CASERIES)
@iFile Series! —
> Single Files [ J [ i ] |

> Single Files RGEB

|i:'|'r_i.' Images ]

L] Draw Frame
[ Display Data
L1 Display File Mame

| Ok [ cancer 1

|£1:a.c.m--. ]

Figure 6-117

First Section
Number of the first image in a sequence to be
displayed (ignored when Single Files is selected).

Number of Sections

Number of images to be displayed, which also
defines the reduction factor. This value is
reduced automatically when a sequence that is
less than this value is displayed.

Source box
When

@® iviemory

is selected, image sequences are fetched from
the ALU or when

O File Series

is selected, they are fetched from the hard disk.
(O Single Files

allows combination of individual images from
the image directory by selecting | Fick lnages | or
[ mekseri=s | In doing so, the first loaded image
defines the image raster and colour depth
(monochrome or RGB) of the entire gallery. If a
gallery is monochrome, only one LUT can be
displayed, namely the one that was loaded last.
Select Single Files RGB to display images with
different LUTs in the right colours. Make the
choice with Pick Images or Pick Series.

(O Single Files RGB

All loaded images are placed in an RGB image;
in doing so, single-channel images are
converted to an RGB image on the basis of the
stored LUT (look-up table, colour table).

6-126

10/95 B 40-050 e



LSM 410 invert

L] Draw Frame
The images are separated by frames.

L | Display Data
The images are assigned the corresponding data (times in time series, z sections in z scan).

(] Display File Name
The file name appears on the images.

Clicking on the corresponding button

selects individual images from the list of image files (same dialog window as in Figure 6-22}.

selects individual images from the series directory (same dialog window as above).

[4]3
produces the display when Memory or File Series has been selected.

Canmcal |
closes the dialog window.
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Scan Mean of ROls...

LSM 410 invert

By means of the Scan i¥iean of ROIls... command and the affiliated dialog box, a time series is
scanned or loaded and, in doing so, the averages from up to 10 rectangular areas and up to
3 channels can be displayed as coloured curves on the image monitor.

———— x

e ety = ¥ oy
Time Sert k of A0t
=i SO A et e e e T

‘ Time Interval [s): ﬁ 1 5
Humber of Scans: [10_ | [l Ta|

| Store Interval; L ! «f ] »

Sequence Mame: CASERIES)

| Dis ‘ }
[ Endless [max. 30000) lTi 1’1;1
L] Use Overlay | I narl '|'

L] ROIs from Stored Seq.

Time Interval (s)
When the value "0" is selected, the scanis run at
the maximum frequency.

Mumber of Scans
Number of scans.

Store Interval
The first image and all images following at this
interval are stored as a sequence.

Sequence Name
A sequence name can be entered directly or
[ Bir | can be pressed to call up the Select

sub-menu.
L] Endless (max. 30000)

When Endless is activated, the Number of Scans
only serves to define the number of measured
points displayed simultaneously on the image
| monitor (this number can still be changed
during the scan).

Figure 6-118

L] Use Overlay
This option can be used to define whether the diagrams are to be placed in the normal video
memory or as an overlay over a background image with reduced brightness.

[] ROIs from Stored Seq.
The sequence is not scanned and, instead, a sequence already stored is used to determine the
average values.
| Define ROE |
displays the ROIs as a coloured frame. If there are background images, the image lying closest to
the time set with "Time/View ROIs” is loaded as the background image.
Loa
loads the files called up.
starts data recording with the set parameters.
stops the scan and displays the result.
ends the function and closes the dialog box.
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(i10)  X¥

In conjunction with a scanning table, the XY function enables storage of positions in the XY and
Z directions, after which the table can be moved to them again.

File Funct Param Z lmage Util

-

b I PR E R e e e e e
Figure 6-119
Meanings
Mark&Find... : mark and move to positions again
Limit x,y... : limit the travel range
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=

iiark & Find...

By means of the Mark & Find... command and the affiliated dialog box, positions in the XY and Z
directions can be stored and then moved to again with great precision.

The iviotor Control dialog box has priority over the iark & Find dialog box.
_ Mode box
| 1 ® Display
displays the list of marked points.
Mode | — O Mark
@ Display === Move the scanning table and focus to the
g ;'“";( (Sre Gist] | Dofete | required position via Motor Control and confirm
e xy e  [Crocson] the position with OK. The values are displayed
2 Find xyz 2E8f L8 uET O - . .
[ieaan] [ and_thfi position counter is incremented auto-
Position: [1 | ET =] ) matically.
Rotate: D O Find Xy
ot The stored positions are moved to auto-
[ Colical J matically. To do this, enter the required number
s in Position.
Figure 6-120 O Find xyz. .
The z coordinate is also moved to.
| Load Tt Stored positions can be loaded from a storage medium. The .POS extension is added
to the file name automatically.
store st | Positions can be stored on a storage medium. The .POS extension is added auto-
matically to the file name.
Clear The positions stored in the RAM are cleared.
| Insart inserts an xyz position at the current point.
| Deleta clears the current xyz position.
[ Gowon displays a cross in the middle of the image.
[ Cross off clears the cross.
Color  calls up a dialog box to set the colour of the cross.
Position Enter the number of the marked position.
Rotate rotates the x/y coordinate system with the chosen angle about the point (0,0).
This can be used to compensate for rotation of the specimen.
Ok The selected function is run.
Cancel ends the function and closes the dialog window.
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(10.2) Xy I%J

Limit x,v...

Limiting of the scanning table’s travel range can be entered by means of the Limit x,v... command

and the affiliated dialog box.

The limit can be set by entering the limits and by
cdicking [ @k 7 or by positioning on
opposite corner points and clicking ™ CormgrT |
or| Comerz |,

Travel commands that exceed the set limits are
limited and a brief beep is issued.

The limit does not take effect, however, if the
scanning table is controlled directly with the
Joystick or the mouse.

As the [imits are always relative to the zero
position, you should always move the known
reference position before resetting xly to zero
or initialising the motor control.

The limitis not active after starting the program.

If an AUTOEXEC.MAC macro exists in
n the LSM directory and if it contains a
CailMacro  "czxylim”  line, the
CZXYLIM.MAC macro is called up auto-

matically each time the program is
started.

B 40-050 e 10/95

Move the scanning stage to opposite corners
and click the respective huttons:

[comert ] [ Comerz |

x Y
Min [_“__ 1]-1.e+um3 [ [Mio Limit

Max |1.e+006 | [1.e+008 | [Eemey]

Figure 6-121
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MACROS

=~

7. General
Macros are strings of commands that automate repetitive routine functions.

LSivi commands from the Control Panel and many other commands can be combined in macros to
produce complex program sequences. The macro program is contained in a text editor, but can also
be executed directly from it. Therefore, it is an interpreter, the great advantage being that, when
creating a macro, you can test its functions immediately and do not have to have the program
compiled first by the computer.

A whole series of macros is already embedded in the LSiM program. By means of the Funct — Install
Macro function, you can select and install additionally included macros to suit your wishes (see also
Section 6.3.3 (2.12)).

You should not modify macros and other files in the LSivi directory that begin with CZ,..
because they might be overwritten by every update. In certain circumstances, modi-
fications may also result in incomplete updating owing to the change in the date of
creation. Therefore, make changes in a copy with a file name that does not begin with CZ.

.7P

i Changes to macros or new macros should be realised by selecting Funct — Macro Window.
ﬁ Special macro elements, (macro commands, status variables, operators and functions)
allow convenient and comprehensive macro programming.
Therefore, acquaint yourself with the macro elements and syntax. You can find
information in the on-line help by selecting Help — Wiacro Interpreter.
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iMacro Window

The macro window is a simple text editor in which macros can be edited.

The window itself has a menu of its own, which contains

+ Load

and storage commands (File)

e Editor commands (Edit) and

s special macro commands (Macro).

IS0 Edie Macen

Py
Opam.,,
Lavn

Save iz

B )=

Exil

Natepadl, .

Figure 7-1

File
i

21 Macro

it F——

(I TH

it

fut Cidex
Cupy
Paste
{icicte Del

Eind... Gil+F

Etrl+e
Clrl#y

T EE———————

Figure 7-2

File

New

Open...

Save

Save As. ..

Notepad...

Exit

Edit

Undo
Cut

Copy

Delete
Find...

Clears the macro in the memory

Loads a macro; the “Open Edit”
selection box appears

Saves a macro

Saves a macro under a new hame;
the “Save Edit” dialog window
appears

Calls up the WINDOWS “Notepad”
editor

Closes the macro window

Reverses the last change

Copies the marked area to the clip-
board and deletes it

Replaces the marked area by the
contents of the clipboard

Deletes the marked area

Searches for a string;
the "Find" dialog box appears
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Macro

Execute/
Continue
Macro

Start at Label

Stop Macro

Trace

Record Macro

Single Step
Step Over
Step Out

Step to Cursor

Auxiliary Panel...

B 40-050 e 10/95

Executes or continues a macro

iViacro begins at a specified
label

Aborts a macro

During execution of the
macro, the cursor always
shows the line currently being
executed in the macro
window

Activates the macro recorder.
All operator control steps that
can be recorded in a macro
are recorded in the macro
window in the form of macro
commands and are appended
to the end of the macro

Eiie _Edh

ﬁpa‘_ﬂ'n ntinue Matro F5
Siartat Lahel. o FB
Stop Macro ERT
Trace
E.Ec'n[ﬂ_'l'-fhn_n_:l
“Single Step. 'd
Step Qver ShifieFa
Etnp tut ShiftsFT
Step lo Cursor FF
upiliary Panel... Gl

Figure 7-3

Runs a macro in steps (e.g. for testing).

a subroutine is run through, and is then stopped.

the macro runs from the current subroutine up to the point where you return to

the main program.

the macro runs up to the line where the cursor is currently located.

auxiliary panel for troubleshooting in macros.
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(1) "Record Macro” is the most important specific macro function.

L

o EY ]Jdl:

|, Frinui
Akind| qufIfI HI:I |I Eii=ll B

Frantinn Laser

|.=.m_ne 4838

5| x5|2

15

Hlor  maFa
o1 OnyRe
O RFL3
DT

f !"a_tum [an r_ LSM

Contr.: E_i LEe o Ldit Bacre
Bright. [0

Pinh.: @ LiwgleScan

Zoom: {1

Extras Scan
amv
[ confec i
[ averag i
1Ro1 Fil

e -
| T — ==
Figure 7-4
=t [Linfiflen | Billl _"_.:_
_Erlf:_ Edit Macre
4

singleScan

End

| -
+{ T=170
Figure 7-5

| Fil: Edit Macro

_[Unfitted] 3-01 Fun

Figure 7-6

= Select Funct — Macro Window in the main
menu.

— The window (Untitled) 1-01 appears.

+ Now select Macro — Record Macro.

- In doing so, you activate the recorder.

= fNow click on the Single field in the
Control Panel.

~ The “Single Scan” command line is now
displayed in the macro window and you
have now generated a very simple macro.

¢ To avoid adding further commands, click on
the “Record Macro” line again to deactivate
the recorder.

= Press the F5 key if you now wish to run the
macro,

- Asingle scan is executed.

A properly written program is terminated with
an End command. In the macro language, this is
the "End” command, which can be inserted in
the window in the same way as in a document.

A further step would now consist of executing
the single scan several times and of then indi-
cating completion by and audible signal. For
example, if shots are to be recorded with a
pause of 5 seconds, the macro text must be
edited as shown in the adjacent figure.
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(2) One frequent problem is depicting a transmitted light image in grey and the fluorescence in the
colours red (R), green {G) and blue (B).

= Todothis, load a transmitted light image into
Channel 4 and the fluorescent images into
Channel 1 to 3 by selecting Image — Display
Control.

*-Pos=10

y-Pos=0

@0 Oan
GG O Mask

Figure 7-7
= Begin editing a new macro by selecting S I T e
Funct — Macro Windowv. ] e s =—
. . - . .'.!Elil:nn..
- The macro window (Untitled) $-01 is g
opened. N
g et
: . areeeasie.
* Now activate the "Record Macro” function in S

mmp?_ ULN Aliattill) ¢ 1 |=i=

the macro window., N A

L ]

In the main menu, now select image — Arith.
Operation....

- The Arithmetical Operation dialog win- 5 t
dow appears. '

Figure 7-8

Now edit the addition formula as shown E— B
adjacently. TR

3 e —— i Tijustitlin
[Wmages™ gruli Jw s2xfi

 Enter the parameters sowee 1 T 7 |
Source 1 = 1 e stef s i
SOUFFE 2' = 4 ) Source 2 ﬂw* et
Destination = 1 and activate  #dd |, NI - a2
B+ 1*(82+ Edll - Wi
— The operation is executed and the line DEIE:I] 61 |waarng 02,001,140
appears simultaneously in the macro ’ S5 ]
editor. 0 bisplay _sz+ D f: ie
L &
Figure 7-9
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I R - - | = Now enter the other commands
fHe  Bunel Taeown 5 o 0§ ab- ]_u_hﬂ Thmee - Y = Halji
—) == —r—r——- e Source 1 = 2
i Bl ol i Source 2 = 4
5o | zoom: [1Jar s Destination = 2 — [ Add
D20} e |4
38 yPas=D |¢-1-'|
ohes| ®0 Oan Source1 = 3
OO OMask
Mt S e | = ——T 5 Source2 = 4
' "r“’ LR e Destination= 3 — [ Add |
hddimg 6,3,8,1,1,1,0
fddImg 1.9,1,1,1,1,8
E‘dﬂll!lg 2,3,2,1,1,4,08 - - - H
i;ii:ii.'ﬁiﬂ Salene ¢ To display the image as an RGB image, click
on "RGB" in the Display Control Window.
i - Th_e macro then appears as shown in the
adjacent figure.

Figure 7-10

The macro can now be saved and a button can be generated in the LSV button bar (under
the main menu) to swiftly call up the mixing operation at any time.

= Double click on the system menu box of the macro window.

— The [Gave cirrent changes: | prompt appears.

= Select = 'es | to confirm.

— The Save Edit dialog window appears.

s In the File Mame box, enter a name for the macro you have generated (e.g. add.mac) and click

on|[ Save to confirm it.

— The macro is now saved under this name.
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To install a button, select Funct — Install
Macro.

- The Install
opened.

iiacro dialog window s

Select add.mac and click on | Imstall | to
confirm it.

— The Install Macro window, into which you
must now enter the installation para-
meters, then appears.

— Under Top iienu, select where the
macro is to be installed, e.g. “Button”.

— Under Menu Text, you can still edit the
macro name.

— Under Accelerator, select the function
key with which you want to start the
macro, e.qg. "F1".

Now confirm your selection by clicking on

],

Mow restart the LSM program
— The macro is then installed as a button.

File Mame

add.mac

czautoebc.mac

czdelete.mac
czdtspot.mac
czfeedbk.mac

Execule

F View ]

CZ{&[mma.mac
czinstma.mac
czintpol.mac

l Install q

cZmarca.mac

czmrgb.mac

czmodiop.mac Bone

Space: 1870 KByte free of 41374 KByte

Figure 7-11

Top kenu:

{El utton

[
Menu Text:
|ADD |

Macro;
cllsmiadd.mac

Accelerator:

|[E

L] an

Y'ou have to exit and restart L5 program
to see the changed menu system!

luﬁmiirg

)

] et

Edit Done

Figure 7-12
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8 CARE, MAINTENANCE, SERVICE

8.1 Care

Care of the laser scan microscope is limited to the following operations:

¢ Cover the Axiovert 135 microscope with the dust cover after every use.
= Whenever required, clean exposed optical parts.

= Conscientiously wipe off moisture deposits or precipitation of aggressive vapours using a dry
cloth.

= Protectthe unit against temperatures in excess of 50 °C, frost, moisture and chemically aggressive
vapours/substances.

= Remove dust from optical surfaces with a rubber blower or with a natural hair brush. Degrease
the brush in alcohol and then dry it. Remove stubborn soiling and fingerprints with a dust-free
cloth or leather, if necessary after breathing onto the soiled surface.
Clean the front surfaces of lenses with light petroleum, but do not use any alcohol.

= Use commercially available optical and spectacle cleaning cloths to remove extreme sciling {(e.g.
fingerprints) from optical surfaces; if necessary, moisten cloths lightly with petroleum ether.

When using the [aser scan microscope in moist and warm climate zones, pay attention to the follow-
ing notes:

= Store the LSM in dry and well ventilated rooms with a humidity < 85 %; store particularly
sensitive modules and accessories such as [enses and eyepieces in dry cabinets.

« When storing the microscope or its parts in closed receptacles for longer periods of time, fungi

can largely be avoided by placing absorbent substances soaked in fungicide in the receptacles.

A Fine mechanical and optical devices are always at a risk of fungus infection under the
.’!\\ following conditions:

= Relative humidity > 75 % for more than 3 days at temperatures from + 15 °Cto +35 °C.
» Placing them in dark rooms where there is no movement of air and

s In the event of dust deposits and fingerprints on optical surfaces.
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8.2 iiaintenance

You are advised to conclude a service agreement with your next Zeiss representative to guarantee
perfect functioning of the microscope system in the long term.

This service agreement comprises a so called “preventive maintenance” once a year in accordance
to practice defined by Zeiss.

Modifications and conversion work on the components of the system must only be carried out by
the manufacturer, by the service agency or by persons authorised and trained for this purpose by
the manufacturer.

Damaged units or parts must only be repaired or maintained by the responsible service agency.
Troubleshooting on LSM system to be carried out by operating personnel is limited to only a few
activities:

= Checking and if necessary changing various fuses

¢ Changing the 12 V 100 W halogen lamp
= Changing and adjusting the HBO 50 fluorescence lamp

(1) Checking and if necessary changing various fuses

Some units of the LSM system are equipped with power supply units, such as
= 12V 100 W power supply unit for conventional lighting
* Power supply unit for HBO 50 fluorescence lampe

Stand power supply unit
= Power supply unit for external laser

» Power supply unit for internal laser

After changing fusesitis not ailowed to use fuses which are not identically with the original
/?\ fuses relating to electrical data.

In case of necessity to change fuses again and again, there is every indication that internal
faults have occured.

Immediately inform the service agency!

L=
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(2) Changing the 12 V 100 W halogen lamp

Carry out the following activities when replacing the lamp:

o Switch off the power supply unit.

» Remove the mains plug.

#= Loosen hexagonal socket screw (8-1/3) and lift off lamp housing {8-1/4).

= Pull defective lamp bulb (8-1/2) out of lamp socket by simultaneously pressing down both springs
(8-1/5).

While inserting the new lamp bulb, take care that protective sleeve (8-1/1) will be taken
off not before lamp bulb is inserted.

= Attach lamp housing again and fix it.
= |f necessary center the lamp unit and check homogeneous illumination.

c=——o .
%f%
=_—

NN\

\_‘

3 4

Figure 8-1  Changing the 12 V 100 W halogen lamp
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(3) Changing and adjusting the HBO 50 fluorescence lamp

Safety notes for use

The HBO 50 is subject to a high pressure during operation. It must only be used in a closed
microscope lamp.

¢ Cooling of the lamp housing must not be obstructed by covers.
s Before lamp replacement, the HBO 50 must cool down for approximately 15 minutes.

= The lamp emits UV radiation during operation. Avoid direct exposure of the eyes or skin. You are
advised to wear protective goggles when handling the microscope lamp.

;\ The HBO 50 must be replaced after its average useful life of 100 h has expired. There is an
increasing risk of explosion once the average useful life has been exceeded.
You can read the operating time of the HBO 50 off the elapsed hours counter.
'! This warning plate on the rear of the lamp signifies:

Caution: hot surface!
Allow the lamp to cool down before touching it.

Burner replacement

A Switch off the power supply unit and
f!'._ remove the connector of the lamp
/ holder from the connection socket of

the power supply unit. Allow the lamp
and the lamp housing to cool down (at
least 15 minutes).

» Detachthe HBO 50 lamp from the microscope
stand; to do this, undo the clamping screw on
the microscope stand.

» Place the lamp on a flat working surface.

e Using the 3 mm ball-head screwdriver
provided, undo the screw (8-2/1) and detach
the famp housing (8-2/2).

i -

# Depress the spring lever (8-2/5), hold the
burner (8-2/4) by the heatsink (8-2/3) and pull
it out of the lamp holder.

s Place the heatsink with the burner on the
working surface so that the clamping screw
on the heatsink is accessible.

Figure 8-2  Replacing the HBO 50 burner
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« Using the 3 mm ball-head screwdriver, undo the clamping screw on the heatsink and remove the
used burner.

A The cable on the heatsink must not be removed.

VAN

¢ Touch the new burner by the marked metal holder and insert it in the heatsink so that the
reflecting part of the burner is at the bottom when inserted in the holder. The reflecting melt-off
part of the burner must point to the side (so that it will not interfere with optical imaging).

¢ Carefully remove the clamping screw from the heatsink.

= Avoid fingerprints on the glass parts of the burner and, if necessary, remove fingerprints
immediately.

» Depress the spring lever and insert the burner in the holder; in doing so, hold the burner by the
heatsink only.

s Slowly relieve the spring lever, releasing the heatsink at the same time.

The heatsink must be aligned parallel with the lamp housing. The heatsink’s position can
be corrected by pressing the spring lever and by turning the heatsink.

+ Fit the lamp housing onto the lamp base and tighten the screw (8-2/1).
= Fit the microscope lamp onto the microscope stand.

= Note down the elapsed hours counter reading on your power supply unit. The HBO 50 burner
must be replaced once the rated useful life of 100 h has been reached.
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Figure 8-3 HBO 50 adjustment

Figure 8-4  Burner imaging
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Adjusting the lamp

Never look directly into the triggered

£l
{!5 lamp as otherwise you may suffer irrep-

arable eye damage.

Wear eye protection, e.g. sunglasses, to
protect your eyes when observing the
bright light spot.

Unscrew one lens and, via the free passage,
check the image of the light source on a piece
of paper in the specimen plane {on the
specimen stage).

By means of the knurled knob (8-3/1), focus
the collector so that both light arcs are
sharply focused.

By means of the adjusting screw (=), adjust
the lamp axially to the reflector so that both
arcs appear to be equally large analogously
to Figure 8-4.

Using the 3 mm ball-head screwdriver and

the adjusting screws for height ( t } or side
adjustment (’/"), centrally position the arc

image next to the arc analogously to
Figure 8-4.

Screw the lens back into the lens turret.
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8.3 Service

The manufacturer of the unit cannot be held liable for damage resulting from operating errors,
negligence or unauthorised tampering with the device system, particularly as the result of removal
or replacement of parts of the unit or as the result of the use of unsuitable accessories from other
manufacturers.

This will also render all warranty claims null and void.

Modifications and conversion work on the components of the system must only be carried out by
the manufacturer, by the service agency or by persons authorised and trained for this purpose by
the manufacturer.

Damaged units or parts must only be repaired or maintained by the responsible service agency.

For servicing, contact your nearest regional representative or

Carl Zeiss Jena GmbH

Zeiss Gruppe
Unternehmensbereich Mikroskopie
Tatzendpromenade

D-07745 Jena

Telefon: (***49) 13641 / 64-2936
Telefax: (***49) #3641 /64-3144
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9 SOFTWARE INSTALLATION AND ADAPTIONS, PROGRAN UPDATES
9.1 Software installation
9.1.1 Installing the DOS 6.2 operating system (OEii version)

The operating system must be installed before you use a computer for the first time. A so-called
OEM version of MS-DOS 6.2 is supplied. This version is only available when purchasing a new PC.

This installation routine is simplified in comparison with the installation of update versions.

iMIS-DOS Version 6.2 has a separate installation program (setup) that carries out installation from
the diskettes onto your hard disk automatically and features menu prompting.

If your dealer has already installed an operating system on a new computer {e.g. MS-DOS 4.01),
when installing MS-DOS 6.2 (OEM version) the \DOS directory will be deleted or substituted by MS-
DOS 6.2.

The fastest way to install M$-DOS 6.2 on your hard disk is as follows:

Insert the MS-DOS diskette “DISK 1”7 in the installation drive.

ORC

Select the drive in use as the current drive. For the drive a, for example, enter: A: and press
the Enter key.

@ Enter the setup command on the keyboard and start it by pressing the Enter key.

Confirm the information about the computer (nationally specific information/key assign-
ments), if correct.

Carry out all further installation steps in dialog mode.

The computer now restarts and starts up with the new MS-DOS 6.2 operating system.

You can specially adapt MS-DOS at any time to your existing hardware and to your require-
ments by editing the autoexec.bat and config.sys system files. You are best advised,
however, to leave such changes to a specialist because errors and mistakes may result in
considerable problems. Thus, it may happen that the computer might no longer find
programs or that the keyboard cannot be operated in the usual manner. In extreme cases,
the computer can no longer be started in certain circumstances (see also Sections 9.1.3,
9.1.4 and 9.1.5).

@
®
@ After completing installation, remove all diskettes from the drives and press the Enter key.

Please refer to the manual entitled WINDOWS FOR WORKGROUPS & DOS 6.2, which is
supplied together with the DOS program diskettes, for detailed information on how to
install the update and OEM versions of MS-DOS 6.2.
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9.1.2 Installing the WINDOWS 3.11 graphical user interface

The WINDOWS 3.11 graphical user interface represents a menu-controlled user interface that is a
user-friendly addition to the DOS operating system.

Provided the hardware and software prerequisites are fulfilled (refer to the WINDOWS 3.11
manual), two methods of installing WINDOWS 3.11 are at your disposal:

= Express Installation; in this case, the program is installed largely automatically and you only need
to answer a few questions relating to your printer and printer port, as well as specifying your
name,

+ User-defined installation, which should only be done by experienced users because this method
of installation requires decisions on your part in relation to special configuration possibilities.

The fastest way to install WINDOWS 3.11 on your hard disk is as follows:
{j) Insert WINDOWS disk 1 in the installation drive.

@ Define the drive in use as the current drive. For the drive a, for example, enter: A: and press
~— the Enter key.

@ Enter the setup command on the keyboard and start it by pressing the Enter key.

e

|® Select Express Setup and follow the instructions issued by the SETUP installation program.

The installation program configures WINDOWS according to the information it has determined
about the computer, monitor, mouse, keyboard, country, printer and, if applicable, network.

You can modify the WINDOWS environment and the hardware configuration at any time

/1 by means of the SETUP installation program, System Control or by way of the WIN.INI and

' 2 SYSTEMLINI system files. The system files should only be modified by experienced users,
however, because errors may lead to substantial problems when running the program.

Please refer to the manual entitled WINDOWS FOR WORKGROUPS & DOS 6.2, which is
supplied together with the DOS program diskettes, for detailed information on how to
install and use WINDOWS.
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9.1.3

Setting up the initialisation and start files in the root path

This involves setting up the autoexec.bat and config.sys files in the WINDOWS user interface.

Prerequisites

WINDOWS has been started and the Program ivianager and iiain are open.

Open the “Accessories” group icon by double
clicking it.

Using the scroll bar, move the contents of the
"Accessories” group until the "Notepad”
program icon is visible.

Open the "Notepad” program icon by
double clicking it.

— The "Notepad-(Untitled)” window
appears.

Select "File Open..." in the editor’s menu bar.
— The "Open" window appears.

In the "Directories” panel, select the root
directory ¢\ by double clicking it.

Select " All Files (*.*)" in the fold-out menu of
the "List Files of Type” box.

— All files in the root directory are now
displayed.

Scroll with the scroll bar until you see the
autoexec.bat file.

Activate the file with the cursor.

— In doing so, the autoexec.bat file is trans-
ferred to the “File Name"” box.

Press the oK button to confirm it.

- The autoexec.bat start file generated
automatically by DOS Version 6.2 now
appears in the Notepad window.

@ECHO QFF

PROMPT S$pSg

PATH C:\DOS

SET TEMP=C:\DO0OS

KEYB GR, ,C:\DOS\KEYBOARD.SYS

W haibi i

Jle Gpfiend aisding  Leip

AW 5 B B =

i Haomger  Contiol Panel  Piint Manager

WA
Razd e

Vievet Fiews Selup

P
ZEISS Ayss DATECH  Melwork Games  StaUp Appleations Pizazz Phus lut

LSH-Frogramm “indows M
Figure 9-1
= Hulizguie {(Untiilihy G

;I_.
File- Bl - Seeidi el

autoezec.dos

bat.pif
ehigky
List Files of Type:
[An Files (=)
i
Figure 9-2
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— T e = e et
Llle i gEseeh. Ll

FL-\GTHDOVSAAD_BRAP _CEH

£ \HINDOWS\AD-DOS -COH

BECHD OFF

PR&LIPT $pig

mouse

FATH C:\POS;Cz\DBASE ;C :\windows ;& :\W1NPIWS\DES 1 GHER

SET TEWP=G:\DOS
ckeygr .com
prompt $pSg
win

cdy

[

by

BA—— ===

Figure 9-3

Soaypmn = SUMITEHYS

Bl Fuil Seans  He
DEUTCE E=yDUSASETUES 551
DEUTGE=C:\DOSAHIMEM.SYS

DOS=HIGR
COUHTRY=049 B50,C:\DOSA\COUNTRY .SYS

FILES=18

The automatically generated start file auto-
exec.bat now has to be adapted to your actual
hardware conditions, i.e. you must add various
commands.

You must now repeat the above steps for the
config.sys file.

Begin with the Program Manager again. The
config.sys initialisation file generated by DOS
6.2 is as follows:

DEVICE=C:\DOS\SETVER.EXE
DEVICE=C:\DOS\HIMEM.8YS

DOS=HIGH

COUNTRY : 049, 850, C:\DOS\COUNTRY . 8YS
FILES=10

Figure 9-4

Now you may have to adapt this file also.
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9.14 iiaking backups of the program, initialisation and start files

To protect your data and to ensure reproducibility of programs, you are advised to make
so-called backup diskettes of all program diskettes supplied or of start/initialisation files
you have created yourself. Only ever use the backup diskette for initialisation and never
the original.

; All original diskettes should be write-protected, i.e. both windows in the diskette should
{'5 be open. Safeguard the backups you have made in the same way.

Get an adequate number of new diskettes before beginning work. You are likely to need the
following:

» DOS operating system

s WINDOWS user interface : 8
» Basic ZEISS LSM program :
including any LSV program options — 15 31," diskettes
= Boot diskette including one backup 2
+ Start/initialisation files o1

(autoexec.bat, config.sys, win.ini)
You create the program backups as follows:

» Format the presumably required number of diskettes as described in Section 9.3.
When assigning data medium identifiers, pay attention to the fact that no more than 11 charac-
ters are allowed, no blanks are allowed and no special characters are permitted either.

— After formatting diskettes, WINDOWS displays the File Manager again.
¢ Select "Disk/Copy Disk...” in the menu line. ) M FiE

Fiu fiimk  Tymm Wiiw  Gpiinos @iy Help

3Ll

= If necessary, select the drives for the source
and destination disks.

Saource In:

[ :’i

_ T e T T |_=J:
Destinetion n: (I [ | e el e o
s Confirm your selection by clicking the = [fy Bt @f&?::m B
S i ——————s i Pk - | Fme b
[s]'4 | key By aas [T abyss = ;'_Icauﬂ-': Ddﬁr:;vuu @hﬂneyﬂb:l:) F‘ﬂjejt\ﬁ
= ——oe— ol £ 1iwd accemipd [ cadzdl = desappini [ hpdskjetp00 - 5] mptaper by
. £ it Bacw'._grp 5] castle.bms E:mmm.pn Ehp@etlugm Fheree
- - =] phoatgp o) homspene Finbif Awovokp Bl
The following message appears: Sl e e e B
E R K £3 pp [Placadetmp  Elchimesway [ elaspies i Cjhpwiniiod | kiresbiom
This operation will orase AL 1 e [Togibop [ loipbicess  [Delossesi  Dllkemeldl  msheatsid
. . . £ 8 pandoysd Clawcasdl  [lcipbedbln  [Eegptbrp  [lishipsps T e nail sxe
data from the destination disk. Dlowrossidl Fcipdini  Eennbere Dlmpoed  <lanalid

Olawckes2dl Tleipsveve  Flsassdere Fkeyviemene | mszminder

Are you sure vou want to Dlowimiodl  _l-ockete  [iwscac Dieaied [ ]mssched
Clawtpiotdl  E elgk il Dlescsace Elppi [8] nedinfaini

cont inue ? Dlaps0di [Tlicrslese  Dfomoese  map [l netras.di
[ Blamtogr:  [Womtiatsiz  Disisptar  Fecies Moty s
!.f'.!pl'i— == === j=]

= Select|  es to confirm. | Vel a | [T R
Figure 9-5

— The following prompt appears:

| Insert source disk.
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¢ If you have formatted a diskette beforehand, remove it from the drive and insert the source
diskette.

* Select] O | to confirm.
- The source diskette is read to the computer's RAM.

— During this time, the following message appears:

Now copying disk 1n
Drive B:
XX % completed

— The next prompt appears when 50 % has been reached
| Insert destination disk|

= Remove the source diskette from the drive and insert the destination diskette in its place.

= Select oK to confirm.

— The contents of the source diskette stored in the RAM are now copied to the destination
diskette.

— During this time, the following message appears:

Now copying disk in
Drive B:
XX % completed

— The File Manager appears again once copying has been completed (51 % to 100 %
completed).

¢ Create further program backups as described.

You create the Start/Ini backups as follows:

= Double click the root path c:\in the open File
Manager.
By T I Y T T « Insert a formatted backup diskette in drive b.
[ =y ubedioes Doaphbi_ Clpvombp
=7 slach hiea ooremand com [ okt [1e s
r-._a:. e [‘,mr_rn-.«_ ggwm B:w;g:_ .
e R B B R = Click on the autoexec.bat key, hold down the
e D) sutoenec.000 [leontga:  Elnp2dsopde [)bpvmanc .
= i Dlossornimn Dlemiiida  Direetcan Dlrovinet mouse button and drag the corresponding
Miamp [ aoerec.002 Dleonmwt [Ihp2dicemdry thw._mi_
% Doeres BEaer B Hrois symbol | 4] to drive b.
B3 eindowes sinsvecbak [ alizer Clhpdsate.ddt EXinsst ene
'?Lr'—".’! [ hpdisep.phd Dme!pm' .
RIS Wl ot e — The following prompt appears:
Dbal.!alf [ globalesd |:_'|hpselm_'_: Dnmd_c.
PO Jeebt Qrds Hear, S Are you sure vyou want Lo copy
] LB L& the selected files or directo-
e ey : = ries to B:\?
Figure 9-6
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Select Vi to confirm.

— The selected file is copied to the backup diskette inserted in drive b.

Copy the config.sys ini file in the same way.

&

To check that the file has been copied, open the drive icon b by double clicking it.
- The copied files are displayed.

Remove the start/ini backup diskette and mark it appropriately.
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9.1.5 Producing a boot diskette for starting the system from a diskette drive

A so-called “bootable system diskette” contains the operating system files needed to start the
computer as well as the drivers for the keyboard and the mouse.

A system diskette can only be used in drive a!

You create such a boot diskette by following the steps given below:

= T Prerequisites
LS e i Mptensin il
e 1 i
E‘j - Your computer is operable and WINDOWS has
[ L = T been activated.
11 datech 1. 1uhase | ma TP howwwiaion gaphtc i Cihprooks o
| dhase it i 4 Cleommettd [hgsm Chhprvaie i
Cdcos il 1 aplrse [eontia 00 Edhodans Cnpricd.dl " - .
S e B on Reer s Do ¢ If necessary, open the "Main” window by
i e Rt B Rk Bl double clicking it.
Qs El‘hrn D) qutoexen. adk _:Eégsl.ciel: d %hpm&m.ﬂT ’ E:nvu:&_ . . . .
S [Frm R, B Bimess s s Open the File Manager by double clicking it.
If_‘lir‘r w  aulosxecbat | fexepil Mihpdfeppbd  [linsswati
I tewies  [Jauoeeccat [1e0000_dd  [lhpdsctphd  Dinstdiis .
IPremen Dleoeecdos [okhadt, [ Feraipe,  C1l3conn ¢ Select drive c.
= Dlbatpf Dlgobalied  flgeriphs Cinaphpds
!I-'_i..- [ befnskytt_ ]gnury;tlj Epwvmapid TN 3phpdid . "
e L = In the menu bar, select the "Format Disk...
T item in the "Disk” menu.

- The “Format Disk” window appears.

Figure 9-7

® Insert a new diskette in drive a.

Disk Inc [Drive A B " !f necessary, selec_t the drive containing the
. inserted diskette in the fold-down menu (in
Capacity: 1.2 kB IE the example: "a3my.

Options : « Under Options, enter the name of the
LE"M‘-'|'3€"M'slt | diskette in the "Label” box, e.g. “bootdisk”
[J ke System Disk, (no more than 11 characters).

[ Quick Format « Select "Make System Disk".

o Select| ©K to confirm.

- A window containing the following text
prompt appears:

Formatting willl erase ALL data
from your digk. Are vou sure you
want te format the disk in
drive A?

Figure 9-8

9-10 10/95 B 40-050 e



LSM 410 invert

e Select| es to confirm. T Tl T B
Elli: 0 Dugke - Tree e -Dpdane Windsw Lielp L
B - . =i A Al EllE il
- A window containing the following s = Ll o H|'
message follows: | i En e | T
Now formatting disk e — |'“”'" re e
xx % completed | Labut = S ;
§ Make System D _ 1213952 bytes tatal disk space = [e
(] g...ck Foamat S 1092096 bytes available an disk i E|
. . - . btz AR [Ee
— The following is then displayed briefly: S Do you wantta farmat ancther disk? 3+ gg
. N I T T 1=
‘Copylng system files :Ea’ [ea] ——Hi F ﬁi
| ¥ TESF T B B [ O
- The adjacent window then appears. ' T Iz

¢ Select to acknowledge:

— The system diskette containing the system Figure 9-9
files has been created and the program
returns to the File Manager.

+ In the "Windows” menu, open the pull-down menu and select “Cascade”.

After you have created the system diskette, you must add the following files to it:
(O autoexec.bat (Start file)

() config.sys {Configuration file)

(O ckeygr.com  (Keyboard driver)

(O mouse.com (Mouse driver)

= Select drive a, followed by drive ¢, by double clicking.
— The window for drive c is placed in front of the window for drive a.

s |nthe rootdirectory ¢\, click on the ckeygr.com file, hold down the mouse button and move the
icon to the window of drive a.

- A window containing the following prompt is opened:

Are you sure you want to copy the
selected files or directories to
A\7?

o Select to acknowledge the prompt.
- A message appears briefly, indicating that the file is being copied.

¢ Select the autoexec.bat, config.sys and mouse.com files from the root directory c\ and copy
them to a in the same way.
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.- Cliperindd [insas:

1% Dnan.-t od :mﬁ.‘\. - (‘|-cm-| wi

1=

in
E:I-m

R

i e

[

Figure 9-10

Fite Hame:

Directaries:

iaulnexen bat

| at

=114

u.ke_pgr com
command.com
config.sys

List Files of Type:

Mmouse.com

# = ank

Drives:

Al Files (=) ] ==

=]

Figure 9-11

9-12

e After copying, click on the drive icon a to
display the copied contents.

Of the files copied, the two files
{3 autoexec.bat and
(O config.sys

now have to be edited, i.e. the files that were
originally written for the drive c now have to be
prepared for execution in the drive a.

= Close the File Manager and open the
Program Manager.

s« Open the "Accessories” group window by
double clicking it.

* In the open "Accessories” group window,
search for the "Notepad” icon.

¢ Open the “Notepad” program icon by
double clicking it.

- An empty "Notepad-(Untitled)” window
is opened.

+ Select "File/Open” in the menu line.
— The "Open” window is displayed.
+ Enter autoexec.bat in the “File Name” box.

¢ Select ”All Files (*.%#)" in the “List Files of
Type” box.

# |nthe "Drives” box, select drive a in the fold-
down menu.

~ This means that only the autoexec.bat file
transferred to the diskette is edited and
not the one saved in the root directory.
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= Click on the aK " button. B phicheped s AUTORMECEAT
) . File  Fuil Bemigh Uelp
- The ASCIl file autoexec.hat is now 2 SAWINDGYS\AD_WRAP . CTM
- - - C:\WINDOWS\AD-DOS _COM
displayed in the editor. GECHE OFF
PROHPT $p$q
nouse

PATH C:A\DOS;C:\DBASE ;C s\windows ;C 2\ WINDOWS\ DESIGHER
SET TEMP=C:\DDS

ckeygr .com

prompt $psg

win

edy

]

+ = e i e
Figure 9-12

» Edit the autoexec.bat file as shown in the ad- = e S - |~

jacent figure! File. Wi SearchHelp
REW AUTOEXEC.BAT &

“ The autoexec.bat start file on the Both ach

ckeygr.com

boot diskette now only contains the wouse.con
path (a:\) and the keyboard driver groner Snde
(ckeygr.com) and the mouse driver
(mouse.com).

Figure 9-13
» Then edit the config.sys configuration file on =Ty Riatepaid - CONEIRAYE
the boot diskette in the same way. £l Elfl Seah  Hstp,
FILES=28

BUFFERS=28

Figure 9-14

= Close the editor by double clicking.

- The program returns to the Program Manager.
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= Close the Program Manager by double clicking it.
» End WINDOWS.
— The DOS 6.2 operating system shows the al\>_ prompt.

LSM 410 invert

You can now display the contents of the boot diskette in drive a by entering the DOS dir command:

Datentrager in Laufwerk A ist BOOTDISK The boot diskette in drive a thus contains all
Datentragernummer: 12FD-2A4F start and initialisation files needed to start your
verzelchnls von A:d system from diskette if the computer is no
COMMAND  COM 50031 06-11-91 12:00p longer capable of accessing the data on its hard
MOUSE TNT 28 11-09-94  9:54a disk.
MOUSE coM 56408 03-10-92 12:00p
AUTOEXEC BAT 75 11-09-94  9:21a
gggiég ggﬁ 34?3 ié:gg:zf{% Zfﬁéi You can print out the information
' 6 Datei{en) 109976 Byte about your boot diskette as a hard copy
1030144 Byte frei by pressing the Print key, using it to

identify your boot diskette.

+ Remove the bootable system diskette from drive a, mark it and store it together with other

backup diskettes.

Starting the system with the boot diskette is explained below. Carry out this operation once to make

sure that your computer can be rebooted in the event of a crash:
P

= Insert the boot diskette in drive a.
= Restart the computer by one of the following methods:
— by pressing the "Ctrl + Alt + Del” keys (warm start} or
— by pressing the Reset key on the tower housing (cold start) or
— by switching off the computer's power supply and by switchihg it on again.

* The system boots up and the following message appears:

A>REM AUTOEXEC.BAT

Kevboard Driver for G80-100HAD Version 1.2

Copvright (C) Cherry Mikroschalter CmbH 1987

Microseft (R) Mouse Driver Version 8.20

Copyright (C) Microsoft Corp. 1983-1992. All rights reserved.
Mouse driver installed

Ar\>

s Remove the boot diskette from drive a.

— You can now reconfigure the computer with the aid of your backup diskettes.

9-14 10/95 B 40-050 e



LSM 410 invert [

» Insert the first backup diskette in drive a.

— Byentering the DOS copy *.*c:\ command, you can now copy all files from the backup diskette
in drive a to drive c.

s Press the ENTER key { = ).
— All backup files are displayed during copying.

— The number of copied files appears once copying has been completed.
¢ The computer then displays the A:\> prompt again.

* Remove the backup diskette 1 and insert the next backup diskette.
- You can redisplay the copy *.* ¢\ command by pressing the function key F3. The command

is activated again by pressing ENTER.
= Repeat copying the number of times needed to transfer all backup files back to drive c.

— The computer displays A\>_.

= Restart the computer by pressing the “Ctrl + Alt + Del” keys.
— The computer boots up and starts WINDOWS or the ZEISS LSM program.

If an error has occurred at the WINDOWS level or in the user program, the computer will
abort starting at this level.
In such cases, get a software specialist to remedy the error.
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92.1.6 Installing the ZEISS LSV program under WINDOWS 3.1

Installation of the LSM program under the WINDOWS 3.11 graphical user interface embraces the
following installation routines:

() Program installation from diskette and manual starting (test start) of the LSM program.

(O Creating a program group (prerequisite for automatic starting) and creating the program icon
for stating.

() Setting up automatic starting of the LSM program.

(1) Installation of the LSi program
= Switch on the computer.
Bl Qidiess Wil Hely
- Booting in the DOS operating system
begins.

- The WINDOWS user interface is then
activated (the WINDOWS icon is displayed
briefly in full screen size).

- WINDOWS then displays the Program

ﬁ % Manager.

HH Zeal 2R3 [ Led  BEE B
ZEISS Bbpss DATECH  Netwok  Games dlp Appicalians Pizazz Pluslir  Accessories
L.SM-Programin Windows

Figure 9-15

* Double click on #ain to open it.

— The Main group icon becomes an open
group window.

:

Abyss DATECH  Mewok  Games Stablp Applications PizazFlusfin  Accessories
LSM-Programtn Windows
Figure 9-16
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L ]

Double click on File Manager to open it.

— The File Manager group icon becomes an
open group window.

Insert the ZEISS LSM program diskette in the
computer’s drive.

According to the current hardware configu-
ration, select the installation drive a or b by
double clicking it

— Afurther window showing the contents of
the program diskette inserted in the
installation drive appears on the screen,
with the installation routine install.bat
below it.

The LSM program requires
approximately 1 MB of storage
space.

Double click on install.bat.

— The LSM program is installed auto-
matically on the hard disk.
The files that are currently being installed
are displayed on the screen at the same
time; the computer then switches back to
the File Manager (install.bat remains
activated).

Remove the program diskette from the drive.
Select drive c.

— Theinstallation program is assigned to the
“Ism* directory icon.

Click on Ism.
— Allfilesin this directory are then displayed.
Call up Ism.exe by double clicking it.

— This manually starts the ZEISS LSM
program.
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Figure 9-19
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—~ The main LSM menu appears.

Figure 9-20

# Click on the Funct item in the main menu

Eili
ks

B
T Firini -- L
S g
datated Gican
Mesuid
ARE R
Apnl S,
Piejpas Thhil,
et Mmaaure.,
Sulirnlianiio
Syl Payele - Enled
Mt Wi Cail b E
- fitall Wazre

— The pull-down menu appears.

Figure 9-21

#  Move the cursor to “Control Panel” and click
on it.

o — The Control Panel of the LSM program
Freme | [E] [33 [ [szmz |17 appears.

“Betup) ‘Cnnv-i'-- LEM ™~ ["Exatag™ 7] [ Scan
H

Luncdan (1 Laser

@1 1 CR dpEn O
IOz CT  Crrtz || O canfse
! e
Etiie |

Cov OT
O3i COFL O oBIC

Contr.: {60 i " |.|:] %
Bright.: [9801 [l e

Fioh.: [20 JS0 RSN £ %
zoom: [ |l e w0 LI

[ Averag
L rot

Figure 9-22

You must set up a so-called “ Autostart” group to make sure that the LSM program’s Control
Panel will appear automatically in future after switching on the computer. That is to say,
you must create a "ZEISS LSM program” group and a program item for starting.
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(2) Creating a program group and the program item for starting

» Close the “Control Panel” application R
window; this can be done in one of three |

e Imape—

WayS: !;.;I::Erll‘.d'q:-_nng.:; ':;'_Iil'l'“;_l|l' [,._;,.u =
) Wirze i Bk, ) iie
— By double clicking on the system menu -,_,,:,-'!!!__1 s I|E:!1 stz 1
fhill | i Extras
box. At SR 'Ig::u 'de
Lo . e pFe | O conac |1 |0
- By clicking on the icon box button Eﬂ |82 Cov Crma | v || [
Il o O {Orot P10
— Byclicking onthe “File” item and by select- l come: 50 [#f
ing "QUit". Bright.: | 980T b

Pioh: [o0 | B0 B
RO = TET e |

= Close the LSM program.

—~ The program returns to the File Manager.

Figure 9-23
= Close the File Manager.

— The program returns to the Program
Manager. . ik =
LiElsle el og Chidodk ‘wWirdkws  PIF Editor
Lyopeincy, pHsTner e W
H H 78 =H P Hun..
= In the main menu, click on the "File” item. i e
— The pull-down menu appears.
Ee
ZEIS5 Ahyss DATECH  Metwak  Games Stallp Apphcations Pizazz Plusbr  Accessores
LSM-Programm Windows

Figure 9-24

= Move the cursor to "New...” and click on it. = . st it E3ES
Ule Getani Aindis Lk
— The “"New Program Object” window S
appears. |y T— 2
. O Program [tem —-

= Select Program Group and confirm it by press-
ing | oK .

2+

E)

Main

:

ZEI55 DATECH  Mewwork  Games Staillp Applications Pizazz Plus i Accesolies
LSM-Progamm Windows

Figure 9-25
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Filu Dpfiem Wil Hulp

#i=

ZEISS LSM-Proysaiu

GroupFile:  [lsm

ZEISS Abyyss DATECH  Melwork  Games  StalUp Apphcations Pizszz Plusfir
L5M-Programm afindovss

Aceessoes

Abyss DATECH  Metwork  Games Stsdp Appicabons Pizazz Flus i
Windows

A

Figure 9-27

2l e - B

Main
e [ IR B
ZEISS Abyss DATECH  Newok Gemes Sttt Applicalions PizazzPlus fur RS
LSM Pragianm “Windows
Figure 9-28

= Enter the program’s name on the keyboard,
e.g. "ZEISS LSM program”.

s Position the cursor on the “Group File” box
and enter the real name of the program
stored under DOS:

“lsm™.

The group file name must not exceed a
maximum length of eight characters. As
this is a DOS file name, it must not

contain any blanks either. None of the
special characters are allowed either.

Afteryou have entered "Ism”, the program gen-
erates the complete group file name consisting
of:

= drive parameter,
s path,

= starting file name.
| C: \WTNDOWS\TLSM. CRP

This information can be viewed by selecting
the “File” — "“Properties...” menu item:.

= Press ok to confirm the program
properties.

- The newly generated group window
appears again.

s Close the open “ZEISS LSM program” group
window by double clicking on the system
menu box or by clicking on the icon box

button |;|_

- The group window is reduced to the
program icon.

9-20
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Activate the "ZEISS LSM program” icon by
one single click.

Click on the "File” item in the Program
Manager.

— The pull-down menu appears.

Move the cursor to "New...” and click on it.

— The “New Program Object” window
appears again.

In the “New Program Object” window, click
on the "Program Item” option and press
to confirm it.

— The "Program ltem Properties” window
appears.

On the keyboard, enter the name of the
program in the Description box, e.q.
"ZEISS LSM program” and then enter
“cAlsmilsm.exe” in the Command Line box.

If you enter the letter “S” in the Shortcut Key
box, for example, the combination
|STRG + ALT + S

appears, i.e. you can start the LSM program
later on by entering this keystroke
combination.

I

Click on the "Run Minimized” box and press
Change lcon | to confirm it.

- The “"Change Icon” window appears.

B
DATECH  Mewiork  Games  Stantln Appicalions Pieazz Phusfr  Accessories
Wirdows

Figure 9-29

Vigrees Fomage: G

Eile e Wlluw - Hifljr

Deseription: [ZE1SS LSM-Programm ]
I

Command Line:

Working Directory: j

Shortcut Key: Hone ]

i B o EE
ZEISS Bhyss DATECH  Metwerk  Games  Stsalp Applcatons Fiesrz Plusfur  Accessoies
LSM-Pragramm Windows
Fiaure 9-30

File Hame:  {JEIVHITTEN TN

Current fconr

4 ]

Figure 9-31
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# Click on the required program icon and select
oK to confirm it.

« Select| @R to confirm again.

— The program returns to the Program
Manager and the ZEISS LSM program
group is closed.

Lie !1|1!1'l _mw.' Help

- Open the ZEISS LSM program icon by
double clicking it.

=3 =| = a]
By ) lirs

DATECH  Mewwotk  Games  StarUp Applcati

— The program icon has now been placed in
' the LSM program window, i.e. the LSM
program has now been integrated in the
program group.

EF
Sos
Abyss 4]

Figure 9-32

(3) Setting up automatic starting of the LSM program

s Open the “StartUp” group icon by double
clicking it.

il Tl Wvestuir . Hidlg

» Click onthe “ZEISS LSM program” group icon
and drag it to the open “StartUp” window.

« Close all windows successively

- StartUp window

— ZEISS LSM program window
ZEISS Abpss DATECH  Metwaik  Games Appseations Pizaze Plus fr  Accessolies
15-Progranim. o
Figure 9-33 = (Click on the system menu box in the Program

Manager and select “Close”.

— The "Exit Windows” window follows.

T P e Select| OK to confirm.

Fo==tine ¢[]  Laser 1 size
[Feneme | (2] 1|'§f| I[2] sz ] — The system returns to the DOS operating
“Hetupy rConv o | LSM Extras™— ] [ Scan -
= 1 ] system and displays the| . rompt.
> g{gs ww[ j | y play promp
100w CRFLI |0 Averag Fluisis
<3 | o o1 JiORo (ot | |
St [ | E—— = Switch off the computer briefly.
Bright.:[s801_]Te] i 3F|
inh: (20 IEEEE 0 E . .
i h[-]:'!———':i.] el & = Switch on the computer again.

N — The computer boots up and switches auto-
matically to the ZEISS LSM program,
displaying the Control Panel.

Figure 9-34

9-22 10/95 B 40-050 e



LSM 410 invert

92 Hardware and nationally specific adaptions
Prerequisites

The computer is operable and the ZEISS LSM
program has been activated.

3 3 = 0 &
» Close the ZEISS LSM program. HCRED CovdFol P Cpfct AR Vo

el

» Close the LSM program window.

» |f the "Main” window is not already open,
you made need to open the group icon by
double clicking it.

2

a e8|
Ayss DATECH  Melmok  Games Stailp Applications Pzezz Plusis  Accessoiies
Wfindows

Iy

» Open the "Control Panel” program icon by

double clicking it. T e
- The "Control Panel” window is opened. ![JI ,:3?- &g ¥} . K;i@ﬁd Fﬂu mﬁme @
¢ Hardware settings: {L & 2 g
— Ports + printers W= -y =
* Nationally specific settings: Figure 9-36
- International  (country  settings) +
date/time
Ports W e

Fil: fipiine Whsline  [Hel

¢« Open the "Ports” program icon by double ] iekuivas E

licki it Cavtnagt el =

clicking It. i e g sy ; &,
_ . . !nH! % %‘— Mnt:n lEﬁ:.la K%d F'h’?l. m%w rn@m En:?:ul‘m
computer you have, there may be cie e | '

7 g D
from 1 to 4 ports. oy cowr [T
» Select the required interface by clicking on it, LA o

e.g.:
- COMT1: port for serial printer

- COM2: port for mouse

- COM3: port for video printer

Figure 9-37
- COM4: port for plotter

All ports can be used as data output interfaces, e.g. for ISDN or similar.
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Figure 9-38

= [Tt o e =i
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[= . Calllrad Py [=
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Mouse Do FW\- Keyboard P17 ws ot vedmsed Date/ Time Enhanced
i
Bz & fg

Drivess Fant Sound

-

Party:

i i B> :
Baud Rate: | [7(]1] I_- [—-—Il-r.... |
DataBitsr | Egg =

L%

Stop Bits:
Elow Conteal: |

7h BH
ZEISS DATECH  Mewok  Games Stwilp Applications Pizaze Plusfr  Accessories
L5 Frogiamm Windouie
Figure 9-39
= Fommi b -
Lile mung_:_g_h_ﬂw ]_I,r.-rp
i il Fane i
Exniie Hily
_— -
Al = é
Farii Faite Mm u-u.hn k'swbnard i3 \nmsni dnateﬁnne EHNr-F
’FI..a, :
iy ' Pt
Difrety Defauft Printer—
I—HP DeskJet 560C Printer on LPT1:
Installed Printers:

8 £ Era]
ZEISS Abyss DATECH Netwark  Games  StartUp Appleafions Prazz Fus fr Accessones
L5 -Programm Windows
Figure 9-40

The COM1 interface (RS232) is used for
data transfer to the microscope.
— Under no circumstances should the
defaults be modified.

The COM2 interface (RS232) is used for
controlling the mouse.

¢« In the "Ports” window, click on COM2 and
then click on “Settings”.

- The window for setting COM2 appears;
every value can be entered by means of
pull-down menus.

Refer to the data sheet of the mouse
used for details of the parameters.

Printers

= Open the "Printers” program icon by double
clicking on it.

- The “Printers” window indicates which
printer has been set in the LSM system.

To install any other printer, proceed as
described in your WINDOWS manual.
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International

Select nationally specific parameters in the
list boxes {(fold-down menus).

Set the date, time, currency or number
formats in the sub-menus.

Click on |
settings.

to confirm the Country

Date/Time

The date and time are displayed in
“ accordance with the “International”
(Country settings) options.
Using the cursor, select the parameter you
wish to modify and enter the required value
on the keyboard.

Clickoni Ok to confirm entries.

Fioires Ml e
_L.llt mluc Ainesl LIl ;
= Lombrk ) |=
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3 P
Y XK,
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= f3
e & Iz
Duers Far  Sog o = - -
rod -y
— s | | Languagu: [Geman [ re=viya il ||
Koyboard Layout: [Geman ] Tl -
M [Metic G|
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Dale Fatmat i Cagrency Format
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i

Figure 9-41

Figure 9-42
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9.3 Formatting diskettes
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Figure 9-43
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Figure 9-45

Prerequisites

The computer is operable and the ZEISS LSM
program has been activated.

= (lose the ZEISS LSM program.
¢ Close the LSM program window.

= [f necessary, double click on the “Main”
window to open it.

= Double click on the File Manager to open it.

— The adjacent window appears.

+ Insert a diskette in drive b.

s In the menu bar, select the "Disk” menu item
and then select “Format Disk” in the pull-
down menu that opens.

- The “Format Disk” window appears.

s Select the drive.

- The storage capacity of the inserted
diskette is displayed.

* Move the cursor tothe “Label” box and enter
the name required for the diskette on the
keyboard, e.g. "Testbilder”. Mark “Make
System Disk” only if you wish to create a
special system/boot diskette, for example.

= Mark "Quick Format” only if you wish to
reformat a diskette that has already been
formatted.

& Click on the 0K button.

- The adjacent window appears.

s Click on the ves | button.
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— The current formatting progress s =/ v 5 £
. Mizk Lree: Yiew -Opilons Bnd A
displayed as a percentage. When format- Eoee Riod iﬁl;i;-—i'!'
ting is complete, the following message is ===
displayed brleﬂy E AP AL - RO ] e
s i [Tetcenldl okl |[Howsdnd  Tlams
) ) ;Iabyw 'E‘l'u'vﬂ Daw:\u_'-'uu . rhomap.eve Ddalel‘:h‘g!p_ - e,
Creating root directory... i R Qwiaih, Bteott Bdadhi L
Eidos sz [lawsndt Eleipbidave  Dldchedd  Tliang
Bilsarb oot Blbocioott  Elcipbdhp  Bidosappini [ faxept
__:l_||m| =i A Fipr!:\plp\f Elianvie
nollon it i games
ik Disk In: Ihipes § I 7 Mool Egrussan
e (e s B
\Bnds | - Dpi Heew farmaliing disk _mibws Dlppda
. { Lol 6% completed o1
=
| O pleremes -
N
B S
Figure 9-46
— The adjacentstatus message then appears. i — T |
| File flisk  Jres  Mlew ! Splions ,!_Elndw
=R IR R i
= Confirm by pressing or ==
o | depending on what you want. Es i
'Y dajs L
- If you select "Yes”, the "Format Disk” Bl _ ;
window appears again. B ) PR e e
I im o prrmrapt pit - T8 Fancvies
. " ° idrobn Do you want to format another disk? . ¢ games
- Ifyouselect "No", the program returns to e - po. B
; Fiatre e ] b 2 horen
the File Manager. e — el
G| Labyal; |_|=-'_3 Ao el
[J Make System Disk
2] Quick Foimat
- 3
=z T —
Figure 9-47

* Close the File Manager.

1P opteme puudve Hel

- The program returns to the Program @ = E—
Manager. & &S Bl O &8 o

. . . File dutlepe.  ConirolPanel Frint Manager C&fﬁg:i MF;:":.;JD? \h’snglu‘gs PIF Editer |

~ Add further applications as required. . \

—

» Remove the formatted diskette from the
drive and identify it with an adhesive label.

DATECH  Metwok Games Stalllp Applications Flizazz Plus fi

Windows

Figure 9-48
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9.4 LSk program update
Prereciuisites
LS M Your computer is operable and WINDOWS is
activated.
b4
Rev. XX You will receive an update of the LSM program
OPHIONS: ©rervveeeeereveresesererenn ona 3,1/2 dls_kette that is labelled as shown in
the adjacent figure.
Copyright Carl Zeiss 1990 — 1995
Figure 9-49
= e e e + Insert the di_skette containing the program
=, : update in drive a.
N » Double click on the File Manager.
¢ By means of Disk — Select Drive..., select
drive a.
milte — The adjacent directory of the update
(e diskette appears.
= Double click on the install.bat file.
& — The following information then appears
on the monitor:
s TR R s T EIIE  —— B
Figure 9-50
Installation of LSM Program
Source: A:

Select:
[1]
(2]
[3]

(4]

[5]
6]

>

Destination: CALSM

Press a number key, please!

Update from a older to a newer LSM version.

Installation without replacing AUTOEXEC.BAT, CONFIG.5YS and the parameter files.
Full installation of LSM, all files will be replaced.

Caution: AUTOEXEC.BAT, CONFIG.SYS and parameter files will be replaced.
The older files will be saved as:

" AUTOEXEC.BAT —> AUTOEXEC.OLD — AUTOEXEC.001 —> AUTOEXEC.002"
"CONFIG.SYS —> CONFIG.OLD —> CONFIG.001 —> CONFIG.002"
"STARTUP.PAR — OLDSTART.PAR, LASTEXIT.PAR —> OLDEXIT.PAR"

Full installation of LSM like before, but the EISA-Version of
AUTOEXEC.BAT and CONFIG.SYS will be installed.

Change destination path.

Break

9-28
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o Press the key "1".
— The File Manager is then displayed.

s Close the File Manager by double clicking on the system menu box.

» Restart the ZEISS LSM program by double clicking on the icon.
— The Control Panel is displayed.
- The "FEEDBACK.TXT" Notepad window is also opened.

» Before working with your updated LSM software, kindly take the time to fill out the following

status report.

» Send this information on floppy or as a hard copy to the address stated.

In doing so, you will make it possible for us to inform you about all current hardware and software

changes.

Carl Zeiss Jena GmbH thanks you for your efforts.

B 40-050 e 10/95

9-29



LSM 410 invert

FEEDBACK.TXT
Carl 7Zelse LSM Support
Before working with vour new LSM-Software please give us your
information about vyourself and the LSM-gystem in order to get any

new and important information you need in fufure. Fill in and send
the print or the file FEEDBACK.TXT (cn a floppy) to:

Carl Zeisg Jena GmbH
Division of Microscopy
Product Management LSM
D-07740 Jena

Germany

T.SM: 310... .. 410..... other.....
Serial number:

Date of installzation:

Tmage bhoard resolution: standard..... hi.....
Lasers: 1. 2. 3. 4, 5.
Number of PMTs:

Computer & Software configuration:

3rd party cegquipment (printers, MOD etc):

ITnstitution:

Main users name & address:

Research field:

Kevwords:

Literature:
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Annex

# Certification in accordance with DIN ISO 9001/ EN 29001 / EN 46001
# EC conformity declaration

= List of abbreviations

» References

o List of documentation/software belonging to the system

o List of key words
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EG-Konformitatserklarung
EC Declaration of Conformity

Carl Zeiss lena GmbH . Tatzendpromenade 1 a - 07740 Jena - Germany

Wir erkléren hiermit die Ubereinstimmung des genannten Geré&tes mit den einschlagigen Bestimmungen der Richtlinie
89/336/EWG vomn 3. Viai 1989 und des Gesetzes Uber die elektromagnetische Vertraglichkeit vom 09. tlovember 1992.
Bei Anderungen am Produkt, die nicht von uns autorisiert wurden, verliert diese Erklarung ihre Giltigkeit.

We declare the compliance of the davice concemned with the requirements of the Council Directive 89/336/EEC of May 3,
) 19849 and under thie Law of EMC of Movember 9, 1992.
Any medification to the product; not authorized by us, will invalidate this declaration.

Geratebezeichnung, Device name:

Laser-Scan-Mikroskop LSM 4

EG-Richtlinien/Normen, EC directives/standards:

EN 55011 (07/92) ICISPR 11 Kiasse A
EN 50082-2 (03/95) NEC 801-2 8 kV (Luft)
4 kV (direkt)
NEC 801-3 2 Wim
fIEC 801-4 2 kW (Netzleistung)

1 kV (Steuerieistundg)
Grundlage - Priifbericht EMV Nr./Basis - Testreport EMC No.: 100/95

Das Gerat ist gekennzeichnet mit/The device is marked with ( € .
Prifung/Test: EMV-Labor der Zeiss Jena GmbH

Registriert/Reqgistered: CZ) MICE 028-25

Jena, 22.11.1995

Carl Zeiss Jena GmhbH

Dr. vFatkenhausen Dr. Frentzel

p 7

(\ ( (/ ,,//7

{ 4 \ l 3 WP
\}&k/ ,i-"n-__‘»/(_/k_____ \‘\'-‘:-r;“{‘"""- v .
Unternehmensbereich Mikroskospie Qualitatsmanagement
Department of Microscopy Quality Management

Diese Erklarung bescheinigt die Ubereinstimmung mit der Richtlinie und dem Gesetz. Gewshileistung und Haftung sind in unseren Allgemeinen Lieferbedingungen geregelt.

The declaration certifies the compliance with the Directive and the Law. Conditions of guarantee and liability are dealt within our General Conditions of Sale.
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List of abbreviations

An
Ar
At

B
BE
BP

C&B
Chan
confoc
conv

corr

DBC
DBS
DET
DIC

EF
EN
ENG

ext Las

FBAS
FL, FI
FT

H
HAL
HBO
He

Analyser
Argon
Attenuation (Abschwachung)

Bandwidth
Beam Expander

Bandpass

Control & Brightness
Channel

confocal

convential

corrected

Dichroitic Beam Combiner
Dichroitic Beam Splitter
Detector

Differential Interference Contrast

Emission Filter
Euronorm
Electronic News Gathering

external Laser

Composite Video Signal
Fluorescence

Colour Splitter

Horizontal
Halogen Lamp (transmitted light)
High Pressure Mercury Lamp

Helium

B 40-050 e 10/95
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IEC

IF

ILF

int Las
SO

KP
Kr

LD
LSM
LP
LSF

Man.
Mot.

NDF
Ne
NT

OBIC
0G
Ov

PC
PL
PMT
Pol

RGB
ROI
RS

International Electronical Comission

Interference
Interference Line Filter

internal Laser

International Organization for Standardization

Short pass
Krypton

Long Distance
Laser Scan Microscope
Long pass

Line Selection Filter

manual

motor-driven

Neutral Dense Filter
Neon

Neutral Splitter

Optical Beam Induced Current
Orange Glass
Overlay

Personal Computer
Plane
Photomultiplier

Polarisation Contrast

Reflection

Red/Green/Blue Video Connector
Region of Interest

Reflector Slider

LSM 410 invert
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Sc
Sp

TV

uv

VP

WHO

Scanner
Specimen

Transmission

Television
Ultraviolet

Vertical

Variable Pinhole

World Health Organization

B 40-050 e 10/95
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List of the documentation/software belonging to the
system

s Operating instructions B 40-050 e, Edition 10/95
LSM 410 invert LASER SCAN MICROSCOPE

s [nstructions for use G 42-513-e
Axiovert 100, Axiovert 135 and 135 M, transmitted and reflected light fluorescence

s User's Guide
WINDOWS FOR WORKGROUPS AND MS DOS 6.2

= OEM Version MS DOS 6.2 or later
3 installation diskettes (1st. disk bootable)

#» OEM Version MS WINDOWS 3.11 or later
8 installation diskettes

« User's Guide EISA Configuration Utility
1 diskette {configuration program)

= Operating instructions of the graphics card and driver software
= User’s Guide
LSM computer

(Installation program and driver software)

« Operating instructions of the SCSI adapter
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List of key words

Page
Numbers
177 IMage MONTTOT . ... e et it 2-27
= 1 J 6-97
Depth CodiNg... oot i i 6-104
Orthogonal Sections... ... i i e e i e e 6-99
PrOJeCtioN... .« ettt 6-100
Y= 1 L0111 6-98
SEreO IMAgES... oo ot e 6-102
3D diSPlaY .ot e 6-97
3D display of the time-variable profiles .............. ... ... ... ... L 6-115
3D displays creating ... ... i 6-107
3D ProJection ... e 5-32
30 o 1 1= 1 4 o o 5-34
A
= 1o [ e 3 - 6-3
L |10 13 1 Ve T 8-8
air vibration dampers ... ... e e 2-18
ANAIY ST L. 2-22
ANGles MEASUNING - . . . e e e 6-26
Animating a seriesof images ....... ... .. . e 6-66
ANIMAT ON L . e 5-31
ANY area MEASUTING . ..ottt et et e et it iaa e aa e nnans 6-26
application tasks . ... ... i Vv
arithmetic joining of images .. ... .. 6-71
S 6-10
attenuation filters ... ... . s 2-23
AULOEXEE. DAT . . oot e e e 9-5, 9-12
F YT o T 6-14
average values of a line section displaying . ........ ... ... ool 6-121
AXIOVEIT MICrOSCOPE . . it ettt e et iee e 2-19
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Page
B
B 6-10
backups, making ... ... 9-7
basic fuNCtioNs .. ... e 6-17
Basic LSM System ... e e e 2-5, 2-6, 2-7
basic LSM syStem ... e 2-17
Basic mMeNU ... 6-9
basic program .. ... 6-3
beam path . ... .. 2-17
Beam SCaN SYSTEM ... .. 2-20
OrIghNeSS .. e 6-15
brightness displaying ......... ... i 6-92
brightness distribution displaying ........ ... i 6-80
brightness profile ... ... e 6-27
brightness profile displaying . ....... .. .. . 6-26, 6-32
along a line ... . 6-27
along a line in the displayedimage ........ ... ... ... 6-32
brightnesssetting . ... i 6-87
brightness value displaying . ... ... .. ..o 6-26, 6-33
of aspotinthestoredimage ...... ... .. ... .. ... ... 6-33
brightness vatue measuring ...t 6-28
atany chosen point ... ... . 6-28
burner replacement .. ... i e 8-6
DU ON . .. e e 7-8
C
100 T ( 8-3
Lot T = o] o T= - 1 o] o - 1-9
ChaNgINg .. 8-4
Colour height map ... ... .. 5-33
Colour splitter ... ... e 2-21
comment text inserting ... . 6-26, 6-34
COMIMISSIONING Lttt et et e et et e 4-3, 4-4, 4-7
Lo 10T <] 1-5
CONFIg Sy L 9-5, 9-12
configuration .. ... .. 6-96
configuration sheet .. ... . . i e VI
configuration variants .......... ... i i e 3-6
N OC 6-14
confocal images recording and displaying ............... ... .. ... .. .. . ..., 6-55
contents of the video memory clearing ........... ... ... ... ... . ... 6-84
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Page

Lo 01 1= 1 4 6-15
contrast displaying . ... ... 6-92
contrast setting ... ... o e 6-87
CONTrol COMPULET L. e et e 2-25
Control Panel .. ... . e e e e 6-9, 6-10
Control Panel opening . ... .o i e e 6-38
Control Panel window Opening . ...t i i 6-26
controlling the MoUSE ... ... . i i e e 9-24
CONV LS Lot e e 6-13
ConvertingimagestoRGB . ...... ... ... 6-71
D
D o e e e e e e 6-11
o = T [ 13 =13 1-5
data media ... ... o e 1-5
datareducing ... ... e 6-115, 6-120
data transfer to the Microscope ... ... . i i i e 9-24
[ = T 03 V= 9-25
deletion of overlay ... ... i e 6-71
deletion of scanned video memory contents ............ ... ... . .0 6-71
deletion of visible image ... e 6-71
deliVery ..o e 4-3
depth information by colour graduation ......... ... ... ... ..ol 6-97
depth information colouring ........... .. . . 6-104
designation, PUIPOSE . ... ...ttt 2-3
deteCtOr UNit . e 2-21

configuration schematic ...... . ... . i e 3-3
device safety, General, Regulations .. ........ ... ... ..ol v, Vv, 1-3
dialog boXes . ... . 6-6
dichroiticbeam splitters . ... ... .. e 3-4
Display Control activating ......... ... i i 6-85
Display Confrol window . ... i 6-9
Display Control window activating ........... ... ... ... il 6-71
display of the stored image's brightness distribution ......................... 6-71
distances MEasUNING ... .v ot ettt it ie et 6-26
distances, angels, surfacesmeasuring .. ............ . oo e 6-30
DOS 6.2 operating system .. ... oo e 9-3
double flUOreSCeNCE ... . it e 5-17
double fluorescence and transmitted light 2FL+T) ................. e 5-22

B 40-050 e 10/95



LESM 410 invert

Page
E
editing of scanned images with filter functions ... ... ... ................... 6-71
electronics rack .. ... 4-7
BN e 6-11
emissiON I Er ... 2-22, 3-5
emission filters and colour splitters, components ... ... .. ... ... ............ Y
emission filters and colour splitters, configuration variants ................... 3-3
EMISSION MICTOSCOPY .« o vttt e ettt e e et e et et e e et e e e e 6-87, 6-94
Exit parameters, starting with .. ... ... . . 6-42, 6-54
Express Installation ... .. . . . 9-4
Extended depthoffocus ... ... . . 5-6
EXEras 6-14
F
FEED B ACK T L e e e 9-30
Flle 6-18
AboUt LS . 6-25
Load Image .. ... 6-19
Load SequUeNCe ... 6-21
PNt IMage .« .. 6-24
Ut e 6-25
Store Sequence, 6-20 .. .. .. 6-22
View and Delete... .. ... . 6-23
file management ... ... 6-18
files, displaying, loading, deleting ............ .. . ... .. i i, 6-18
filters defining . ... ..o 6-73
filters to suit the user'sownneeds ...... ... ... ...t 6-71
FlUOTESCENCE ittt e e e 5-4, 5-11
fluorescence and transmitted light (FL+T) . ...... ... .o .. 5-15
fluorescence detector . ... ..o i 2-21
fluorescence lamp
Changing ... 8-4
Changing and adjusting ........ ... ... it 8-6
formatting diskettes . ... ... 9-26
PraMIE L 6-11
Full Screen Box ... .o i 6-5
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Page
FUNCt L e e 6-26
Area IMBaSUI e ittt e e 6-35
Colocalisation ... .. 6-36
Control Panel . ... ... .. e 6-38
] = N 1= 6-34
INStall Macro... ..o e 6-40
LiNe SCaN L o e e 6-27
Line Stored ... .. e e 6-32
Macro Window... .. ..o e 6-39
M BaSUIE L e e 6-30
Rotated Scan ... ... . e e 6-29
POt SCaN e 6-28
Spot Stored .. ... e 6-33
FUNCL ON o e 6-11
functions resetting ... ... e 6-87
fuses, changing . ... ... e 8-4
G
gain values displaying . .. ... e e 6-87
gain values reading and displaying ......... ... ... 6-89
LCT 1= 5-6
gallery ..o e e 5-30
generation of an LUT ... .. . e e e 6-71
graphical userinterface ....... .. . i 1-5, 2-3, 4-8, 6-3
o o YU T« Tl o 6-5
Group WINOOW . ..o e e e et e e 6-5
guarantee/warranty claims .. ... ... e 1-3
H
halogen lamp, changing ......... ... 8-4, 8-5
hardware and nationally specificadaptions ............ ... .. ... ... ... ..., 9-23
hardware/software options .. ... i e 2-5,2-6,2-8
Height colour coded extended depth of focus .......... . ... ... ....oo0as. 5-7
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Page
I
lCON DUt ON . 6-5
0 0 = o = 6-71
Arith. Operation... ... ... o 6-74
Clear Buffer ... ... e 6-84
Clear IMage . o i i e 6-84
Clear OVeLIaY ..o e e e 6-84
Color Tables ... .. . i 6-81
ConvertimagetoRGB ... ... i 6-79
Define Filter ... o e 6-73
Digital Contr. Enh. .. Lo e 6-75
Display Control... ... o e 6-85
FI e .. o e 6-72
Fliplmage ... 6-84
Gammia CormeCtion ... . i i i i e 6-78
Histogramm ... e e 6-80
Interpolate C&B... ... e 6-76
Reload Image Shell .. ... .. .. 6-84
Reset Image System . ... i e 6-84
image
Fo 7= 11 0o 6-18
112 Yo 6-18
SEOMING .« e 6-18, 6-20
IMAgE ANalysis . ..o 5-7
image loading . ... ... e 6-19
LT T L= 0 0T o] T 6-84
image MoNitor clearing .. ... i i s 6-84
T T T 4 T LT T 6-42
image optimisation ... ... ... i e 5-8
IMage PrinMtiNG ... i e e e e 6-24
IMAGE PrOCESSING - - ottt ettt et e et e e 5-7
image processing boards resetting . ... .. .. 6-84
image rotating ....... oo e 6-26, 6-29
image sequence, applications ........ ... 5-30
image sequence
I0ading . ..o e 6-18
o 0T 6-18
T =T == [ 1= = 5-26
[T = Yo TR o 6-115
image Series recording . ... ..t i 6-115, 6-116
image shellreloading ... 6-84
image shifting by individual pixels ........ ... ... .. . i 6-47
g = Yo =T oo T Y o T ) o 6-36
images displaying simultaneously .. ... .. .. . 6-126
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Page

images joining arithmetically .......... ... ... ... ... ... il 6-74
information calling up ... ..o o i 6-90
information content changing

of the image monitor statusdisplay .......... .. ... ... il 6-42

of the operating monitor status display ......... ... .. .. . i 6-42
information content of the operating monitor status changing ............... 6-43
information contents of the image monitor status display changing .......... 6-44
initialisation files .. ... . e 9-5
installation program ... ... . i 9-3
installing the ZEISS LSM Program . .......uuiiimrinitiiin e 9-16
intensity

along a line ... e 6-115

o T8 o 0 L 6-115
intensity progressioninan ROl .......... ... ... il 6-115
International ... . e 9-25
interpolating the contrast and brightness . ............. ... ..o il 6-76
interpolation of contrast and brightness .. ............... ... oL 6-71
K
Keyboard .. ... .. e 2-25
L
= 2 o 8-8
I =Y 2-23, 6-13
laser COmMbINAtioN .. ..ottt e e e e v, v, 2-23
[aSEr COMPONENTS . .o ottt i et e e i 1-8
laser COUPIING -t e s 2-23
laser protection officer . ... ... 1-8
laser radiation risks ... ... ... i i e 1-8
Laser 5Can MiCrOSCOPY .ttt et et et e 5-5
=T g 1 1-8
12T 0 1 2 Y v O 2-5, 2-6, 2-7
T3 =1 -3 3-3
[ayers MeasUring ... ...t e i e 6-105
= 6-10
lens values entering/editing . ... 6-42
Limiting of the scanning table's travelrange .............. ... .. ... ... ... ... 6-131
line selection fIHErs .. ... i e s 2-24
T v
LSM bUtton bar ... e 7-8
LSM program, ending .......... ..t i 6-18
LSM Program ending .. ... oottt e 6-25
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LSM program information, displaying

LSM Program information showing

LSM system
General view
Modules
Overview

Y|

Macro installing
Macro window

MACTOS ettt ie e einieaanns
Application example

General

macros instailing
main menu
mains voltage
Maintenance

L= 1
microscope equipment
microscope system

microscopy
confocal

conventional
mirroring of the image
modification of contrast and brightness on the stored image
modifying contrast and brightness
monitor image generating
Motor Control
motor contro! resetting
motor parameters setting

of an xy scanning table

of an z motor
MOUSE L. it e e e e e
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Page

8]
OBIC addresses selecting .. ... i e 6-42, 6-48
OEM VEIS 0N Lttt it e e e e e 9-3
Online ROI measurements ... ... . e it caa e 5-48
OpEratioN ...t e v, V, 4-3
operating safety ... ... i v
OPEratiNg SYS O L. ot 1-5, 4-9
operator control Monitor ........ ... .. e 2-26
optical data of the lensesentering ............ ... i i 6-45
o 140 2 T 2-9, 6-3, 6-17
Orthogonal Sections .. ... . i e 5-7, 5-36
27T o 6-11
overlay Clearing . ... ... i 6-84
overlaying the imagesof acutpoint ....... ... . ... ... ... il 6-62
P
=T =Y 1 o R 6-42

Load.... Parameters .. . e 6-52

MoOTOr Parameter ... . o e 6-50

O eCtives. .. o e 6-45

Set OBIC AdAress . .o\ i e e e e 6-48

Set Scan Phase ... ... .. e 6-51

Shift Compensation . ... ... . i e 6-47

Start with Exit Parameters ......... . e 6-54

Status Display 1. oo e 6-43

Status Display 2. oo e 6-44

Store.....Parameters ... ... e 6-53

R T =T 301 o 1 o o 6-49
parameter sets loading ... ... i i e 6-42, 6-52
Parameter Window ... ... ..ot i 6-9
parameters storing ....... ... e 6-42, 6-53

unter a freely chosen name ... .. i e 6-42
phases shifting ... e 6-42, 6-51
PINhole L e e 2-22, 6-15
pinhole adjustment . ... ... .. i e 5-10
positions in the XY and Z directions ............. ... oo il 6-129
positions in the XY and Z directionsstoring ............... ... ... o i 6-130
POSITIONS MAarking ... ..o e 6-129
POSITIONS MOVING ..ottt ettt it et iiee e 6-129
principle of operation . .. .. ... . 2-17
T 1 =T 9-24
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Page

producing a boot diskette ... ... ... .. .. ... 9-10
profiles displaying ......... .. i 6-122
Program group Creating . ........i i i e 9-19
PrOgram ICON . e 6-5
program item forstarting ........... .. 9-19
program title . ... ... 6-5
programupdate . ... V, 9-28
PrO IO .. . e 6-97
PrOJECHION SEIIES . ...ttt e e e e e e e e e 6-97
projections calculating . ... ... . . o 6-100
R
Ratio function online . ... .. . . 5-20
reduction of the time resolution ....... ... ... ... ... . . i i 6-115
reflector slide ... .. 2-21
reload image shell . ... . ... 6-71
Reset functions running ... ... . i 6-91
reset of the image processingboard ...... ... ... .. .. ...l 6-71
RO e e 6-14
RO PrOCESSINg ..ottt e e 6-93
Rotation animations ......... ... i 5-6
ROEXX Lo e 6-12
S
£ | 6-15
scanned images editing ......... ... . .. i U 6-72
scan-offset L. e 6-16
SCroll ArmOWS .. 6-5
scroll bars, special features ... ... .. o 6-8
SCroll bOX . 6-5
section areas, orthogonal ... .. ... . 6-97
section images creating . ........ .. .. 6-58
section placing through asectionstack .......... ... ... ... ... . ... .o iuin.. 6-98
SeCtioN STaCK ... . 5-26

three-dimensional ......... . . 6-97
sections selecting ... ... 6-99
sequence, Retrieving single images . ...... ..o e 5-28
SEOUENCE l0adINMg . . o e e e e e 5-29, 6-21
SEQUENCE STOMIMg L. oottt e 6-22
series of sections generating ... ... . . 6-56
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oy = 711 =T V, 8-9
SEIVICE AQrEEMEIT . .. ..t i 1-9, 84
St iNG UP . .o e e 1-4, 4-3
setting up automaticstarting ....... ... . . i 9-22
simultaneous displaying of several images ............ ... .. . . ol 6-64
Single image display

multi-channel display . ... i 5-15

single-channel display ...... ... o 5-11
L1 72 < R 6-14
Slanted seCtioNS ..ot e e e 5-7, 5-38
software

DASIC PrOGraM . .t 6-3

OPtIONS o e 6-3
software descriplion . ... .. e vV
software installation . ... . . e V, 9-3
1401 L 6-11
2= 1 11 = 9-5
status information displaying ........... .. 6-87
STEIEO IMATES ..ottt e ittt et e e et 5-6
STErEOSCOPIC IMAGES . . . oottt ittt ae st et 6-97
stereoscopicimages generating .. ... ..t i i i 6-102
] =] 1= 11 ot o] o 5-35
€01 3T Y 8-3
strings of commands ... ... 7-3
sub-sequence selecting ... . e 6-68
surface matrix rotating ... ... i e e 6-106
surface topography .. ..o e e i s 6-105
SUMfaCes MEASUNING . .. i it i e 6-26
SWItChING ... e 4-9
SWITCNING ON Lo i e 4-7
SYMDOIS o e e 1]
SYStEM COMPONENTS ... i it i e e v
system configurations ... ... ... . e e 2-5
SystEM MeENU BOX . .o\t 6-4
system table .. e 2-18
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Page
T
L 6-11
TSt IMaAgES .o 6-87, 6-88
L4 = 6-115
Average Time SCan... ... . 6-120
Display Time Scan... ... ... i e 6-122
Gallery... o 6-126
J{t) Diagram: Mean of Line... ... ... 6-121
J(t) Diagram: Mean of ROI ... .. i e e 6-117
JO) Diagram: QPO ... o 6-125
Scan Mean of ROIS... ... i i 6-128
Time SCaN... 6-118
TIME SIS, .. L e 6-116
Time SPOt... 6-124
Time functions ... .. .. 5-39
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