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EX|st|ng Laser System

m?_m It includes three
lasers (2 blues
and 1 IR) with

diagnostics,
two optical
| e s switches and
Intensity
attenuators.
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DC Kr Lamp Pumped Nd:YLF
Tunable Ti:S

ERNTRONIX

DC Kr lamp which ages in time, so reduces laser
pulse intensity, increases laser pulse width and timing.
December 7, 2010
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Software Feedback Improves Stability = %y

HR

With a software feedback and an inserted delay the laser pulses show
the same intensity and width with about 3% instability and 3 ns jitter.
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The system operates 24/7 as designed, providing 100% availability of the

blue (440 nm), and the IR (800 nm) as the 2"d wavelength for the barrel.
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Julie Malcies, talk in CMS Weekly General Meeting, Nov 17, 2010

The blue laser data, taken between runs 132226 and
132914 for about 350 h in 2010, shows a mean stability of
0.05% for the barrel, and 0.06% for endcaps.
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Current evolution show any %
laser interventions of 'E'
adjustments: :
-when it's get high l;
something wrong; B
-when restart from low
current, working  point,
mean tuning;
-when current pgoes to .
decrease it's not so well, =
current should increased to ‘In.
compensate lamp aging. But E
this is theoretical because S
feedback is set on TIS timing E
now, not on the YLF energy a
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With laser diode pump the lamp aging effect may be eliminated
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1. Need spare Dicon optical switches: 5 x 1 and 1 x 100.
The system will not function when they break.

2. Quantronix discontinued DC Kr lamp pumped Nd:YLF
laser in 2005. All parts, e.g. RF driver, power distribution
unit etc., are discontinued since 2009. Consumable, e.g.
pumping housings etc., are no longer available.

3. There has been a discussion since 2008 about adding a
2"d wavelength at 600 nm for the endcaps, where both
PWO transparency and VPT gain change In situ.

4. Spare lasers for the second wavelengths are needed Iif
100% availability Is required.

December 7, 2010
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DiCon

FIBERDOPTICS, INC
1&EF EEGATTA BLVD,
BICHMODND, CA& 4004
TEL [E12|&30-F280
FAR [F12|s20-4182

Enlosmrdicanfidar. com
VWAL D DO T D DD EER

TO:

LIYUAN ZHANG
ZHANG L@LIGO.CALTECH.EDU
CALIFORNIA INSTITUTE OF TECHNOLOGY

M5 256-48, CALTECH
381 5. HOLLISTON
PASADENA, CA 91125

UNITED STATES
TEL: 626-385-6618
FAX: B26-T95-3081

Item DiCan's Part Mo. / Buyer's Pam Mo,/ Description

DiCon's PN: GPTO0 2-1/1X5-8-365-FC-B-7
Descripticn: GPFT00 PROGRAMMABLE PLATFORM SPECIAL
Buyar's PN

Hose:

Special pricing for educational purposes.
ﬁmg-ﬂ qu -“ﬂm-

FG/PC etminless steel conneciors o be ordered by DiCon.
Alignment & testing will be done at B50nm.

DiCon's PH: GPTO0-4-1/1%100-8-265-FC-B-Z
Desomipticn: GPT00 PROGRAMMABLE PLATFORM SPECIAL
Buyer's F'N

Hose:

Special pricing for educational purposes.

FGPC stainless steal conneciors o be ordered by DiCon.
Alignment & testing will be done at 850nm.

385um Silica-Silica HOG-MO3SET fiber to be supplied by the customer.

365um Silica-Silica HOG-MO3SET fiber to be supplied by the customer.

o 1 i
Sales Quotation 7077B
[TOE Tuow Bom e |
CRIGIN Iy
— 1vE2010
MET3} FROM SHIPMENT DATE
[ TCron Conmct
DICIOM SALES
(=100 205200 SAL ESEDCONABER. COM
Cruangisy | Unit Price Shipment Daes
%8,745.00 sach 4 - Gweeks CAD
Pricing walid if bath lines, 1 and
2, are purchased together.
£62.150.00 each & - Bweeks CAD

Pricing walid if bath lines, 1 and
2, are purchased together.
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a Replacing DC Kr Lamp Pumped Nd:YLF
with Laser-Diode Pumped Nd:YLF

Quantronix replaced DC Kr pumped Nd:YLF laser
with laser-diode pumped Nd:YLF laser in their
product line starting 2005. The diode pumped
Nd:YLF has the following advantages.

Better pulse intensity stability;
Better life time over 10,000 h;
Less maintenance requirement;
Less power consumption.
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Pump Laser Comparison

Parameters at 1KHz DC Kr Lamp pumped Diode pumped
527DQ-S Darwin 527-40-M

Average Output power (W) 20 25
Power instability (%, RMS) 2 0.5
Pulse energy (mJ) 20 25
Pulse width, typical (ns) 150 150
Beam pointing stability (urad) 30 25
Beam diameter (mm) 3 2.5
Divergence (mrad) 5 8

DARWIN 3D BEAM PROFILE P EPSPEIRER TS - S TIRR LA TS S e R S
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Cuecie Mo 1324
e e Mo, 1925

DARWIN DIODE LIFETIME TEST &

From Quantronix: up to 16,000 h
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Teme (howrs) 10



a Darwin Laser User Reference

Prof. Michael Fayer of Stanford university replaced three
Quantronix 527DQ Nd:YLF lasers with diode pumped Darwin
lasers five years ago and provided the following comments.

» Low maintenance: water filters replaced once per three
months; fine tuning optics some times.

» The diode module needs to be run continuously for extended
lifetime, which is the case of our application.

» Good reliability: none of the three lasers was sent back for a
reparation. One of the three pumping diode modules was
replaced (~$10K) after 40,000 hrs, other two are still working
with accumulated run times of 20,000 and 30,000 hrs without
significant degradation in the laser output.

» Two additional failures happened in the last five years: one
was in an RF driver and other in a water chiller.
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a Issues to be Addressed i/

Replacing the DC Kr lamp pumped Nd:YLF laser with diode pumped

model is not straight forward. Three issues need to be addressed.

s Quantronix claims that the Darwin 527-40-M works In
the residual B-field in the laser barrack at P5, but not
guaranteed. An return option is offered in their
qguotation with 30% restocking fee within one month.

= Because of the change of the beam divergence the
coupling optics between YLF and Ti:S needs to be
redesigned with new parts. Quantronix will NOT
provide this service. We’'ll have to do it by ourselves.

= The laser power supply for the diode pumped laser is
a new model. The laser DAQ software needs to be
updated for this replacement.
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« o Power Supply Unit Comparison

Kr lamp pumped 527DQ:
33.57(L)x22.8”(D) x21.07(H)

21.00 [53.9]

Diode pumped 527-40-M, two units: T o
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Quotation: Darwin-Pro-527-40-M

NI

A7 Exssl lacsknology Compans

Phoms ([ESS1)784-5100  Fax [S31)7a4-s5101

At D L iyaam Fihamg
Califomrmia Instibube of Techreobo-gye

Quotation Mo
2181 - ooi1-1o

CUST REF #:
DATE:
WAL IFOIR:
FPAGE MO

Mowember 15, 2010
20 Days
1aef3

244 L auntsamn Lalb-oratbory
Pasadena A 91125
Te=l: (&E26) F5 6618 Fas=:-

E~miail: iynuamnii@ihep caltech_ecu

WWE ARE PLEASED TO QMNODTE THE FOLLOWING:-

Easst Setauk=t, NY 11733

Ermail: hseferyani@oguantronicdasers_comm

Phome: 1-8321-7FE4-8100
Fax: 1-831-F84-6101

lagp= T DESCRIPTH:MNE L'NMIT FREEE T TAL
1 1 Darwin-Pro-S27-40-M (DFSS Nd-YLF Laser) 55, DIOND e 1G5, CHCHOP O
" Wilanwrelemegth: 52T
" Poswer: AW at JkH=
" Please refer io the attached spec sheet for mome nformation
" Price ncludes standard dicde meosdasbe vwasrmamiy
2z Lt Upgradcde to WaterMiWater Heat Exchamgenr Sael OO oo
= LV Longer UWmibilical Cable (20 i) 100000 Qoo
" Please note that the retum of besn #1 is possible withan 30 days of the purchase; a
20T resiocking fee will b= applied based on thee camment st price.
Subrtmial e, CHOHO O
Foo B Paymemnt Terms Drediwveryr Sales Tax ] oo
East Setauket, MY et 20 danys S0 - 2 days ARD Transp=oriasomn
Total LESD 05, OO0 DD

Al s o This Quobte |s Suabjgesct To The COuanrbnonies: Sciemrtific

Standard Termns And Caondiions. Please Refersemnce Onesote INumb-=e
Vilhen Oondermeg. Cusiomes, Taxes Are Exbra, F Applicabls. Al Prices In

Ceeote Aure In U's. Dollars.



2"d Wavelength for Endcaps

2"d wavelength is needed to disentangle variations of PWO and
VPT. Because of the VPT response it should not be longer than
610 nm. This light source may be provided by two approaches:

(1) multiple sources distributed to all L1 fan-outs on detector or
(2) a centralized laser source in the laser barracks at USC55,
which should satisfy the following original specification.

*  Pulse Width: Full width at half maximum (FWHM) <
40 ns to match the ECAL readout.

* Pulse Jitters: < 3 ns for trigger synchronization to the
LHC beam.

* Pulse Rate: 100 Hz, which is the rate at which the “spy
mode” ECAL DAQ used for monitoring events can op-
erate.

* Pulse Energy: 1 mJ/pulse at monitoring wavelength, cor-
responding to 1.3 TeV in full dynamic range, and a linear
attenuator at 1% step down to 13 GeV.

* Pulse Intensity Instability: < 10% to guarantee moni-

December 7, 2010
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To keep 1.3 TeV dynamic range, the
required pulse energy/power with a
pulse width of < 40 ns would be

In laser barracks to switches:

1 mJ (or peak power 25 kW
(or peak p ) 12 dB

M. Anfreville et al. / Nuclear Instrumen

Monitoring Light Source
Power Requirement

ts and Methods in Physics Research A 594 (2008) 292 320

LIGHT SOURCE & HIGH LEVEL DISTRIBUTION SYSTEM
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Adding an Orange Laser
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a Orange Laser Hardware Needed &\%U

1) Laser & Power Supply and Cooler Unit;
2) Optics for fiber coupling;

3) Diagnostics: DSO and Spectrometer,
4) Trigger Electronics: Digital Delay.

Decilloscope

Red Laser Red Laser
PS and CU {~ 600 nm}
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a Request for Quotation, Fall, 2010 @gw

» Pulse energy: 1 mJ at the vicinity of 600 nm
» Pulse repetition rate: 0 — 100 Hz

» Pulse width: <30 ns

» Pulse jitter: < 3 ns

» Pulse delay from external trigger: < 90 us

The RFQ with above specifications was sent to more 20 laser
vendors. Three positive responses were received:
1) Opotek: flash lamp pumped Nd:YAG + OPO
2) Photonics Industries: Pulsed or DC diode pumped
Nd:YLF + intra-cavity OPO + THG
3) Spectra-Physics: DC diode pumped Nd:YLF + dye laser.

A DC diode pumped Nd:YLF + intra-cavity OPO + THG

from Photonics Industries meets all requirements.

December 7, 2010 19



Response to October RFQ ¢




(\ﬁf%
i

a Photonics Industries OPO &%
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” Laser Head
: OP0 Series 22°(L) X 7.5"(W) x 3.75"(H)

High Repetition Rate OPO
Optical Parametric Oscillator Control Unit

13.57(L) x 19”(W) x 5.25"(H)

This system is more
compact than the
B e Quantronix lasers.

conversion, Q-switched Optcal = Wavelength:  1.5pm to 2.0pm (signal)

s L Two lasers may be

= Puise Rates from Single Shot to 50kHz
= TEMy, Beam with M ~ 1.3

=  mJ Pulse Energy at kHz Repetition Rates
= Field Replaceable Diode

accommodated on
a 3’ x 5’ optical
| _ _ table in a laser
I 1 room at USC55

v
The Pioneer of Intra-Cavity Solid-State Harmonic Lasers
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a User References

Photonics Industries claims that most of its OPO

lasers are used in military and private industry.

University of Washington (Prof. Thomas SPIRO group)

Dr. Balakrishnan commented on their Nd:YLF pumped OPO system of
Photonics Industries purchased about 5 yrs ago. They are basically satisfied with
the laser. The laser is run at 1 KHz, but NOT in 24/7 mode. The original diode
module is still in good shape with accumulated time of over 3,500 hrs. There were
some small issues like power dropping, chiller not working properly etc. The service
IS not as good as expected. While hoping Photonics will improve its service, they
recommended the Photonics Industries.

Oakridge National Lab

Dr. Yuan LIU commented on the Nd:YLF pumped Ti:Sapphire laser
system of Photonics Industries procured about one year ago. The laser system is
run at 10 KHz in 24/7 mode for several weeks each run. While the Ti:Sapphire laser
has no problem, the Nd:YLF had a problem caused by condensed water and it was
fixed by Photonics Industries. She recommended Photonics Industries.
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DS-OPO-600-1 Quotation
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A Fhotaonics Industries
—
BOk S arwtral S B ol e, BT LA iniermatiomsl, e
"‘v_, - Tl BE1-245-2240 Fas= SI3L-018-22TE
. g hebe nla s oam | o =gl o o L, OV
Qurotatior Musmlbe-er Q10-1118A1 RN TRA TGN
Dt 111010
Walid Lhrviall: 12M1aM0

Faymmervi: H0% with order §/ S50% up-on shipmerst
Freight- F.O B Bolvemmia, MY
e Fivarery - 14-16 Weekhs ARD (exact date prowidsd at time of order

acceptam-ce)
Tz Califomia Instibute of Tachmobogny o - Fhotondcs Imdustries
1200 E Califormia Bied, 300 Central SAscrsnue
Fasadena & B1125 Bobhwrmia, MY 117168
Tel: Tel: 831-218-22490
Fam:- Fam:- 821-218-2275
Adtni: Liywsn Zhang Aftn: Andrew ladevaia
_DEEl:riEl:iun. _ — Price
DS O D601 Laser — Specifications [(CW pusn psd) B DN, OHOe0) O
Wa 1 ¥ B00nm - 10mm (Fixed wasv=length must be
chosesn wiven order is placed_)
Puls= Energy & 100H= T d
Puls= Width (& 100H= =20 ns
Beam Mode TEMa:
Puls= _Jitter =—3IAms rrms
Drrermemoe <ZrmRad
Puls= to Pulse Imstakbility IS
Pulss delay from extermal trigager = 5 =
Pulss= Repetitomn Rate O i TNOH=

Dimnensioms (L = W = H) 22" m T 5 = I TE”
OO Laser Conmntrol Lkt Imclud=d
Prowvides conirnol fumncions for the operaton of thve OPYCD laser, iincluding dode settimgs., G-
swwitch,. PIREF amnd Gate. All funciions can be comtrolled from the fromt pamed or remotedy fmom
a Pz, BEMNC conme-ctors. emnable ocomnbrod of Gate, PRF amnd pulse emengy-

Dimnensioms (L = W = H) 1ZF 65" = 18" = 5. 25
Dptioreal 1. 500 00
A W ater to VW ater Chiller
Dirmersions -
| Dimensions (W) | 15 1 ZHLLEE |
System Sofiwarne Imciued ed
OO Caorvbnodld saofberare prowides basic systerm opesrating combrolds iin a convenient graphiscsal
ussr interfface comfiguration._

Warrarnhy Imclu-d=d
Standard Photonics Imdustries ome (1) y=ar parts arnd labor warmanty . Warmranty repairs ars
prowided at Phobtonics Imdustres authorized factorny sendce center or at custiomer's site
Travel and Innvimg exgpensass are o be paid by the custiomer for sensice at his site. The dicde
is warmanted for one (1) wear or 50000 howurs of op-eratiomn._
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a Summary: Proposed Actions

Laser system plays a crucial role in providing a precision
PWO calorimeter in situ. The existing laser system
performs as designed. The system, however, needs an
upgrade to continue function with improved performance.

1. Procure two Dicon switches: 5 x 1 and 1 x 100.

2. Procure a Quantronix Darwin-Pro-527-40-M diode
pumped Nd:YLF laser to replace one existing DC Kr
Lamp pumped 527DQ-S Nd:YLF laser so that the laser
system will continue function, and have a better stability
and less maintenance requirement.

3. Procure a Photonics Industries DS-OPO-600-1 laser if
the 2"d wavelength is needed for the endcaps.

4. Look also for spare IR and orange lasers if the 2nd
wavelength is also required to be 100%.
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