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Where we're at

e Completed measurements for 4 trays
e Looking at Vpeak and Vg correlation

e \Working on getting systematics from repeated measurements



Correlation between IV and SPS measurements

Tray 250821-1301

Raw values Corrected to 25 °C
37.90 37.90 — —
—— VB =0.93Vpear + 2.17 Vpear: 3833V, Vpp: 37.77V
3857 1 SiPMs within Vyear £ 50mV, Vap + 50mV 37857
37.80 37.80
‘% 37.75 8 37.75
- -
37.70 37.70
—— Vgp =0.92V,ear + 2.32
37.65 37.65
Voeak: 38.28V, Vpp: 3772V {7771 SiPMs within Vyegr + 50mV, Vgp £ 50mV
37.60 T T T | T | T | 37.60 T T T T T T T
38.22 38.24 38.26 38.28 38.30 38.32 38.34 38.36 38.28 38.30 38.32 38.34 38.36 38.38 38.40
Vpea.k Vpeak
Outliers (# points outside box): Outliers (# temp-corrected points outside box):
. 0 . (o)
Vpeak. 25 (5.4%) Vpeak. 14 (3.0%)
Vy,: 36 (7.8%) Vo 24 (5.2%)



Tray 250821-1301

°
60 Raw values P— Co’r\rected to 25 °C
— VD =0.93Vpear + 2.17 Vieak: 3833V,  Vpp: 3777V
SiPMs within Dheai £ 50mV,, Vsp + 50mV’ 37857
37.80 37.80 |
t% 37.75 8 37.75
- -
37.70 3770
—— Vap =0.92Vpea + 2.32
37.65 3765
Viak: 3828V, Vigp: 3772V SiPMs within Ve & 50mV, Vnp & 50mV
37.60 T T T T T T T T 37.60 T T T T T T T
3822 3824 3826 3828 3830 3832 3834 3836 3828 3830 3832 3834 3836 3838 3840
peak peak
Tray 250821-1303
Raw values Corrected to 25 °C
37.90 37.90 T— —
— VBp =0.96Vpear + 1.0 Vpear: 3835V,  Vpp: 37.78 V
SiPMs within Dyeak % 50mV, Vip + 50mV 87851
37.80 37.80
% 37.75 b % 37.75
B a7
37.70 3770
oo & —— Vip =0.95Vjea + 1.53
3765 o o 37.65 |
. ‘/peak: 3829V, Vpp: 37174V SiPMs within Vyear £ 50mV, Vpp & 50mV’
37.60 T T T T T T T T 37.60 T T T T T T T
3822 3824 3826 3828 3830 3832 3834 3836 3828 3830 3832 3834 3836 3838 3840
Vpea.k Vpea.k

Tray 250821-1302

Raw values Corrected to 25C
37.90 37.90 T ~—
—— Vbp =0.87Vpear + 4.51 Vipear: 38.36 V,  Vpp: 37.79 V
87:86 | SiPMs within Dyeat + 50mV, Psp % 50mV 87864
37.80 37.80
Bars Barrs
- -
37.70 37.70
—— Vip =0.91Vyeur + 2.76
37.65 37.65
Voear: 383V, Vpp: 3774V SiPMs within Vyeer & 50mV, Vip £ 50mV
37.60 T T T T T T T T 37.60 T T T T T T T
38.22 3824 3826 3828 3830 3832 3834 3836 3828 3830 3832 3834 3836 3838 3840
Vpeak Vpeak
Tray 250821-1304
o
— Raw values 5790 — Co:rected to 25 °C
— Vbp =0.93Vpear + 2.28 Vipear: 38.33V,  Vpp: 37.77V
7857 3 SiPMs within Dheak £ 50mV, Vsp + 50mV 918571
37.80 ] 37.80-|
g 37.75 % 37.75
- >
37.70 37.70]
3 —— Vip =0.93Vjeur + 2.1
365 o 37.65-|
Voar: 3820V, Vpp: 3773V SiPMs within Vpea + 50mV, Vp + 50mV
37.60 37.60

T T T T T
38.28 3830 3832 3834 38.36

Vpeak

T T T
38.22 3824 3826

T T
38.34 38.36

Vpeak

T T T T T
38.28 38.30 38.32 38.38 48.40




Outliers (V. +/-50 mV)

Tray Vo Vg, V_.(25°C) | Vg (25°%C)
250821-1301 | 25 (5.4%) | 36 (7.8%) 14 (3.0%) | 24 (5.2%)
250821-1302 | 20 (4.4%) 14 (3.0%) 14 (3.0%) 18 (3.9%)
250821-1303 | 27 (5.9%) | 39(8.48%) | 21(4.6%) | 30 (6.5%)

250821-1304 | 35 (7.61%) | 43 (9.45%) | 23 (5.0%) 31 (6.7%)



0.62

Raw values

Tray 250821-1301

Corrected to 25 °C

0.60

Vip

! 0.56

Vipeak

—— Vg = 555.2mV

0.62

0.60

Vap

' 0.56

Vpeak

—— Vigs = 5633 mV

0.52] 3
0.50 T T T T T 0.50 T T T T T
0 100 200 300 400 0 100 200 300 400
SiPM index SiPM index
Tray 250821-1303
Raw values Corrected to 25 °C
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Tray 250821-1302

Raw values

Corrected to 25 °C
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Tray 250821-1304
o Raw values _— Corrected to 25 °C
—— Uiy = 5584 mV —— Vuy; =565.0 mV
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Tray

250821-1301
250821-1302
250821-1303

250821-1304

Vpeak [\l]

38.28 V
38.30 V
38.29 V

38.29 V

Ve [V]

37.72V
37.74V
37.74V

37.73V

Vi [MV]

555.2 mV
555.4 mV
556.5 mV

558.4 mV

(25 °C)

Vpeak
[Vl

38.33V
38.36 V
38.35V

38.33V

V., (25 °C)

37.77TV
37.79V
37.78V

37.77V

V.. (25 °C)
[mV]

563.3 mV
563.0 mV
564.5 mV

565.0 mV



Investigating Deviations: Systematic Defects?
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: Hamamatsu Tray #250821-1301
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Investigating Deviations: Systematic Defects?

: Hamamatsu Tray #250821-1302
. g Debrecen SiPM Test Setup @ Yale
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|nVGSt|gat|ng DeVIatlonS: SyStematIC DefeCtS? Strange behaviors! Seems to

increase as tests progress

: Hamamatsu Tray #250821-1302
Debrecen SiPM Test Setup @ Yale
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Debrecen SiPM Test Setup @ Yale

Investigating Deviations: Tray-correlated?

Hamamatsu Tray #250821-1301
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Investigating Deviations: Tray-correlated?

Debrecen SiPM Test Setup @ Yale Hamamatsu Tray #250821-1302

Temperature corrscted to 25C

Vor [V

AI:||ll|nlx:Ll||AJ|nl||J_ln||h[11:lJ.Ln||l|l|l|||
37.6 200

o 50
SiPM index [flatlened]
ek (25C) Tray 250821-1302: Vpp(25C)
—38.40 0— = —37.84
—38.38 1 BE:82
38.36 3780
37.78
38.34 % n
) 37.76 2
38.32
12 37.74
38.30 14 37.79
38.28 37.70
18—
38.26 37.68

| | | | L |
0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22



Investigating Deviations: Tray-correlated?

Debrecen SiPM Test Setup @ Yale Hamamathrtrl] E:;erﬁgsﬂﬂtlzgg
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Investigating Deviations: Tray-correlated?

Hamamatsu Tray #250821-1303

emerature corrected to 250

Debrecen SiPM Test Setup @ Yale
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Investigating Deviations: Test-correlated?

Results from IV Test Hamamatsu Tray #250821-1301
Debrecen SiPM Test Setup @ Yale Tempsratureicormected 1o 25C
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Investigating Deviations: Test-correlated?

Results from IV Test Hamamatsu Tray #250821-1302
Debrecen SiPM Test Setup @ Yale Temperaturs comected lo 25C
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Investigating Deviations: Test-correlated?

Hamamatsu Tray #250821-1303

Test Set

Test Set

Results from IV Test

Debrecen SiPM Test Setup @ Yale

Temperature corrected to 25C
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Investigating Deviations: Test-correlated?

Test Set

Test Set

Results from IV Test

Debrecen SiPM Test Setup @ Yale

Hamamatsu | ray #250821-1304
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15

20

25

30
Cassette Index

Hamamaisu | ray #2b5Us21-1304

Temperature corrected to 25C

20

25

30
Cassette Index

Temperature corrected to 25C

0.15

br

Deviation from Tray Avg. IVV_[V]

Hamamatsu Tray #250821-1303

Debrecen SiPM Test Setup @ Yale : T'e,,?pelrat},,el corrected to 2|5C

L e L s B e e e B L B B B B S B S S B

38.6

38.5
38.4 oz :———f—

38.3 : ' —
s ! ; ! ] ' ‘ . ; ‘
a8 «  IVVy(also called Vpeak) :

38 SPS V.,
|

i i i i i i I I
370 : : : :

400 450
SiPM index [flattened]

18



Dark Current Results

Count of SiPMs

10°

102

10

Debrecen SiPM Test Setup @ Yale

Idark atVs= (Vbr -3)

I IIIIIHIl

katV:(Vbr+4)

dar!
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Hamamatsu SiPM Trays:
250821-1301 250821-1302
250821-1303 250821-1304

SiPMs over spec max
(20.0 nA at Vbr +4):

13 of 1840 (0.7%)
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