FBK SIPM Caltech-W13 with 2x2 Arrays

Three FBK W13 2X 2 arrays (#2, #3 and #4) with 4 SiPMs:
Al, A2, A3 and A4 in each array were received

All 4 SiPMs in array #3 were found dead or having too high dark current
Al and A 3 SiPMs on arrays #2 and #4 were measured
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FBK SIPM W13, 2x2 Array, #2-Al

Input photons (465 nm LED pulse on 30 mm? active area): 18480

p.e.# at 28.0 V: 235.6, PDE (465 nm) = 1.48% with an ENF of 1.16 included
PDE(A) at 200-600 nm measured with V,,= 26.5, 28.0 and 29.5 V
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FBK SIPM W13, 2x2 Array, #2-A3

Input photons (465 nm LED pulse on 30 mm? active area): 18480

p.e.# at 28.0 V: 237.4, PDE (465 nm) = 1.49% with an ENF of 1.16 included
PDE(A) at 200-600 nm measured with V,,= 26.5, 28.0 and 29.5 V
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FBK SIPM W13, 2x2 Array, #4-Al

Input photons (465 nm LED pulse on 30 mm? active area): 18480

p.e.# at 28.0 V: 225.4, PDE (465 nm) = 1.41% with an ENF of 1.16 included
PDE(A) at 200-600 nm measured with V,,= 26.5, 28.0 and 29.5 V
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FBK SIPM W13, 2x2 Array, #4-A3

Input photons (465 nm LED pulse on 30 mm? active area): 18480

p.e.# at 28.0 V: 160.3, PDE (465 nm) = 1.01% with an ENF of 1.16 included
PDE(A) at 200-600 nm measured with V,,= 26.5, 28.0 and 29.5 V
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A Brief Summary

FBK W13 arrays are consistent with W13-4, 5 and 6 tested in Summer
More effective discrimination against BaF, slow as compared to sn612

Vor Voo EWPDEs EWPDEgow  F/S F/S

\%) (V) (%) (%) (BaF,) (BaF:Y)
Sn612 (Ref.) 25.0 | 30.5 17.8 12.7 1/3.6 | 1/1.1
W13-4 25.58 | 29.5 14.8 4.6 1/1.6 | 1/0.5
W13-5 25.58 | 29.5 9.9 2.8 1/1.5 | 1/0.5
W13-6 25.58 | 29.5 14.8 5.0 1/1.7 | 1/0.5
W13-2x2-#2-A1 | 25.58 | 29.5 16.1 5.1 1/1.6 | 1/0.5
W13-2x2-#2-A3 | 25.58 | 29.5 16.1 5.1 1/1.6 | 1/0.5
W13-2x2-#4-A1 | 25.58 | 29.5 16.6 5.0 1/1.5 | 1/0.5
W13-2x2-#4-A3 | 25.58 | 29.5 13.1 3.4 1/1.3 | 1/0.4

A pulsed UV LED at 250 nm would improve the calibration precision, e.g.
(250nm) or PicoQuant (255 nm)
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https://www.edinst.com/us/products/picosecond-pulsed-led/
https://www.picoquant.com/products/category/picosecond-pulsed-sources/pls-series-sub-nanosecond-pulsed-leds#specification

Comparison with the Previous Batch

Performance of arrays similar to W13-4 and 6 measured in summer

Fast/Slow ratio of 1/1.6 and 1/0.5 for BaF, and BaF,:Y, respectively

More effective discrimination against BaF, slow as compared to sn612
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FBK SIPM: Caltech-W13, #4

Input photons (465 nm LED pulse on 30 mm? active area): 13230

p.e.# at 28.0 V: 164.5, PDE (465nm) =1.46% with ENF of 1.17 included
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FBK SIPM: Caltech-W13, #5

Input photons (465 nm LED pulse on 30 mm? active area): 13230

p.e.# at28.0V: 133.4, PDE (465nm) =1.15% with ENF of 1.14 included
PDE(A) at 200-600 nm measured with V,,= 26.5, 28.0 and 29.5 V .
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FBK SIPM: Caltech-W13, #6

Input photons (465 nm LED pulse on 30 mm? active area): 13230

p.e#at 28.0V: 173.3, PDE (465nm) =1.51% with ENF of 1.15 included

3000 ———

2500

2000

1500

T T
e —
—

Counts

1000

500

FBK SIiPM Caltelch—W13, 4:%6, V0p=28l.0 v, Gat(;=800 ns |
LED Pulse, A~465 nm, FWHM~10 ns

N,=173.3 i
Pedestal=224.2 Peak ,=634.4
6,=3.51 O gp=31.4 }

%00

0/21/2023

I 1 1 I 1 1 1 1 1 1
400 500 600 700 800

Channel Number

PR I T T
300

10

7.5

PDE(A) at 200-600 nm measured with V,,= 26.5, 28.0 and 29.5 V

FBK SiPM Caltech-W13, #6, PDE

'~ H
it H
-~

P

""'":'"BHFz"'éi’h"ﬁéé’idﬁ;"""""F}fSiET}’T.'?“'"'"""'"
Banz\j’ emission, F/S;=1/O.5

200

— 35
Wavelength (nm)

500

Caltech HEP Crvstal Laboratorv

600



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10

