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| PMT * PMT x4 @1200=%1 V
//\ . Aerogel x1: n=1.045, TL = 38.0
R mm
« WLS fiber: FLa42
[ « Y-11, alayer, 1Tcm pitch linear
| sheet, 6x10cm?, 10 connections
|
y \ WLS fiber
ShieIFing Block
PMT |

| PMT
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10 MPPCs ADC distribution &
detection number with 0.5 p.e. and 1.5 p.e. threshold
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I MPPC (multi-pixel photon counter) $12572-025, -050, -100C/P

== Structure
SEEo Symbel mec | meoc | -wooc | oz | osoe [ oor |) ot
Effective photosensitive area - 3x3 3 =3 mim
Pixel pitth 5 25 50 100 25 50 100 pm
Nurmnber of pixels - 14400 3600 900 14400 3600 900 -
Geometrical fill factor = 65 62 78 65 7 i} %
Package - Ceramic Surface mount type -
Window - Epaxy resin Epaxy resin -
Window refractive index - 1.59 155 -
== Absolute maximum ratings
_ 512572
Parameter Symbol | 5o T s | o | oz | ose [ oo |) U™
Operating temperature*! Topr -20 tn +40 0 to +40 °C
Storage temperature® Tstg -20 to +60 -20 to +60 =
Reflow saldering conditions™ Tsol - Peak temperature: 240 °C, twice (see P.E) -
Seldering conditions - 350 °C max., once, 3 s max.”? = =
*1: No condensation
3: JEDEL level 5a $12572-100C/P (Vop=Ves + 1.4 V) |
“3: At least 1 mm away from lead roat
Note: Exceeding the absolute maximum ratings even momentarily may cause a drop in product quality. Always be sure to use the (Typ. Ta=25 °C)
product within the absolute maximum ratings. S0
== Electrical and optical characteristics (Typ. Ta=25 °C, unless otherwise noted) E
; : 513572 - ey "
Parameter Symbol ; Lnit
i 35C | osoc | dooc | o | osop | deoe | U™ g / N\
Speciral response range A 320 to 500 320 to 900 nm = 30
Peak wavelength Ao 450 450 nm 7 \
B ST | e » = : : \
20
F;E. 1000 1000 B
Dark count™ vy 000 000 kcps -: \
Time resolution (FWHM)* - 250 [ 250 [ 300 250 [ 280 [ 300 ps N
inal capacitance Ct 320 320 pE E 10 \
Galn ) M 515x 10° | 1.25x 10°F | 2B = 10° |S15x105|125x1 2Bx 108D -
ATM | B2 %100 | 27=10° | 12x10° | B2 =100 | 27100 | 12=10F | J°C \
(_Breakdown voltage ) ViR 65 =10 6510 ) v o
Recommended ppersting voltsge|  Vop | Wer+3.5 | Mar+26 [ vep+ 14 | VeR+35 | VeR+26 | Var+ 14 [ 30 400 500 800 FOO  BOO 00
Temperature coefficient of A &0 50 \
recomimendad operating voltage Tvop ik Wavelength (nm)
*4: Photon detection efficiency does nat indude crosstalk or afterpulses.
*5: Threshold=0.5 pe. pm——
*6: Single photon level

Nota: The above characternistics were measured at the opersting voltage that yields the gain listed in this catalog.
(Refer to the data attached to each product.)

The last letter of each type number indicates the package type (C: ceramic, P; surface mount type). Pl deseiion sifiienty o o s trystabe gr it pes:



MPPC ADC Distribution

LEDYt= 1.88 p.e.tBY

MPPCHIINEE65.32V h301
= h301
# | Entries 10000
B G ainl ' Mean 823.4
250— N 11p.e RMS 27.22
N | ’\ %2 | ndf 2063/ 12
- ‘1 2 p.€ Constant 1738 £ 6.2
00— QOp.e. | Mean 788.7 + 0.1
L N ‘ Sigma 3.486 + 0107
N |
150 +— \“ s Sy N
: LIV 3P ~m—gremmicsame~
: \ LEDY¢ & : 3TE$R T RIGFRZE 27T
100 — | et Hevent = METEAE<RRIRE
3 19N
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ADC Channel

~IBIEHK (gain): u(V)DKOHFHF~
(M—M,)x0. 25[pC]

u (V)= 1.6x10 "[C]

M: Mean of 1p.e. peak
M_: Mean of O p.e. peak
R S R
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Gain

107

HV-Gain

MPPC7: $S12572-100P Serial No.110
%2/ ndf

p0
p1

1.42/5
5.156e+07 £ 1.174e+06

-3.335e+09 + 7.687e+07

65.6

65?

65.8
Bias [V]

Measuring Accuracy[%]

Gain

error_stat

error_sys

2.04E+07
2.71E+07
3.32E+07
3.96E+07
4.53E+07
5.13E+07
5.74E+07

1.3TE+05
1.28E+05
1.2T1E+05
1.27E+05
1.37E+05
1.48E+05
1.69E+05

9.54E+05
4.58E+05
3.87E+05
2.92E+05
4 90E+05
4.46E+05
3.24E+05

MPPC7: S12572-100P Serial No.110

65.8
Bias [V]

/,JJE*EF‘F 10% K7

ERE T33O D RIR R EN AR

RiRREO p.e. &1 p.e. DIFELEAN
error_sys= 0, +0,

RETERZ="

error_stat = o /sart(event)
EASIROCEY 22— /LA Damprifier=&Ed
BENIATT—HEFBLIEW,

p.e.



Noise Ratio

MPPC Noise Rate 0.5 p.e threshold

Noise Rate [%]
w
b - MR L2
R4 |
< 48 |
< 3 |
| <4 |
O g |
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1

0
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Supply Voltage [V]

1 kHz 7NIVRICEBRN) H—EDT7 070 %
L1 5> XA TNoise Ratio& 511,
EEETIZO0 p.e. DFHHLARNTL S,
SEETIEENMEEE /A AN ELRHE

1 .5 p.e.’C&’fC65.44V0)H%7b\ 18 1F & $

Noise Rate [%]

1.4
1.2

1
0.8
0.6
04
0.2

0

65.00 65.10 65.20 65.30 6540 65.50 65.60 65.70 65.80 65.90

MPPC Noise Rate 1.5 p.e. threshold

o

| m -
¥ :

Supply Voltage [V]

e

Xe¢H

m No.104
¢ No.105
No.106
A No.107
» No.108
No.109
»No.110
No.111
® No.112
No.103
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MPPCx10 Calibration

e HV-GainBli#&. Noise Ratio% FTff

 Noise Rate 0.6%KmD7=HICILENINEEGS.44V, 1.5 p.e.
threshold A & IE

« TORFDIFEER:~4x 107 ™

. HV-GamH}E?’f}%}EUE*ﬁ}% 2 0-20%, T%]Gainﬁ%1 O%EEE%

» GainfLHlDETRE B EDRE

B XK

EASIROCICTZ VT A>TWABHSGRIEENAYOT &L
NTIHBVDAEHRATES,

Noise Rate[Hz]&Noise Ratio [%]DEW. ADCOEDE
\1\0 L/_O_O/__l_\_)l/ |\\\:|;:FE\ Eﬁj\ﬂ:l&l

~MPPCOMD /X5 A—4BIFEICDLWNT~
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o GainENoiseDBEEMKEFMY - REGIEETOHEEIC/AWL



HV-Gain

MPPC HV-Gain

R

Backup

#2&Noise Ratiod!) 2

Gain(x107)
HV(V) No.104 No.105 No.106 No.107 No.108 No.109 No.110 No.111 No.112 No.103
65.09 2.23%0.02 1.77+0.04 1.85+0.04 2.15%£0.04 1.79£0.01 2.06£0.07 2.04£0.10 2.04£0.02 1.91+0.04 2.17%0.01
65.20 2.85%0.03 2.53%0.01 2.57£0.04 2.79%+0.03 2.40=%0.01 2.70%+0.03 2.71£0.05 2.75%£0.12 2.68£0.07 2.88x£0.08
65.32 3.51%0.01 3.18+0.05 3.22%0.03 3.35%0.05 3.05%0.01 3.29%+0.02 3.32%£0.04 3.41+0.15 3.27£0.02 3.48%+0.02
65.44 4.15+0.17 3.83%£0.13 3.85%0.01 3.94%+0.03 3.69£0.04 3.94%0.03 3.96+0.03 3.94£0.15 3.92+0.05 4.19£0.17
65.56 4.60%0.09 4.33%+0.08 4.45%0.12 4.56+0.02 4.28+0.07 451%£0.13 4.53%0.05 4.56%+0.03 4.45%0.07 4.77%+0.07
65.68 5.06%+0.11 5.06+0.18 5.02+0.08 5.14%0.08 4.99+0.08 5.12+0.04 5.13%£0.04 5.18%£0.09 5.10%£0.04 5.21%£0.12
65.79 5.77%0.19 5.50%+0.10 5.56£0.07 5.72%£0.15 5.45%0.06 5.76%0.08 5.74%+0.03 5.84+0.37 5.66£0.03 5.85+0.13

Noise Ratio
Noise Rate(%)
No.104 No.105 No.106 No.107 No.108
HV(V) 0.5 p.e. th. 1.5 p.e. th. 0.5 p.e. th. 1.5 p.e. th. 0.5 p.e. th. 1.5 p.e. th. 0.5 p.e. th. 1.5 p.e. th. 0.5 p.e. th. 1.5 p.e. th.
65.09 3.72£0.05 0.60£0.04 4.75+0.18 0.28+0.06 3.66£0.16 0.30£0.03 3.46+0.06 0.21£0.07 4.49%0.20 0.23+0.03
65.20 3.27%+0.37 0.54%+0.13 3.02%+0.03 0.18%+0.02 3.05+0.19 0.21%£0.03 2.77%0.11 0.22+0.03 2.93*+0.10 0.24%+0.07
65.32 3.72£0.20 0.50£0.04 3.21%£0.15 0.25+0.07 2.93+0.13 0.24£0.05 2.91%0.27 0.25+0.03 2.91£0.12 0.22%0.02
65.44 4.02+£0.41 0.53%0.05 345%0.12 0.41+0.04 3.24%+0.20 0.29%£0.02 3.45%+0.22 0.38%£0.03 3.20%+0.20 0.23+0.06
65.56 4.39+0.20 0.77%£0.02 4.05+0.33 0.63+0.12 3.86+0.19 0.59%+0.03 3.71+0.08 0.60+0.04 3.67+0.21 0.53+0.10
65.68 5.07%£0.15 0.98+0.11 4.73+0.16 0.89%+0.09 3.97+0.25 0.76x0.10 4.25+0.06 0.84%+0.11 4.22+0.24 0.73+0.05
65.79 5.34%£0.04 1.26£0.09 4.88+0.19 1.15£0.15 4.89+0.14 1.06£0.01 4.74%+0.06 1.26£0.04 4.75%0.33 1.01£0.18
No.109 No.110 No.111 No.112 No.103

HV(V) 0.5 p.e. th. 1.5 p.e. th. 0.5 p.e. th. 1.5 p.e. th. 0.5 p.e. th. 1.5 p.e. th. 0.5 p.e. th. 1.5 p.e. th. 0.5 p.e. th. 1.5 p.e. th.
65.09 3.05£043 0.23%+0.07 2.73x0.14 0.25+0.02 4.29+0.40 0.22+0.04 3.47%+0.20 0.32%£0.04 3.77£0.09 0.47%£0.03
65.20 246%0.13 0.20%£0.07 2.61%x0.11 0.19%+0.03 2.57%£0.24 0.19%£0.02 2.76x0.20 0.28%+0.01 3.16+0.18 0.42+0.14
65.32 3.01x0.15 0.27+0.10 3.08%£0.15 0.25+0.06 2.88%£0.29 0.26x0.10 2.98+0.09 0.32+0.03 3.40+0.07 0.43+0.06
65.44 3.23%£0.14 0.40+0.04 3.40%£0.25 0.44£0.05 3.38%£0.17 0.35%0.05 3.49%+0.02 0.38%£0.08 3.64£0.12 0.50%+0.05
65.56 3.95%0.16 0.64£0.08 3.74£0.08 0.53£0.06 3.85%0.15 0.65£0.09 3.88%£0.17 0.62%0.11 4.05+0.20 0.63+0.09
65.68 4.14£0.11 0.83%+0.09 4.00+0.19 0.84%+0.10 4.21+0.16 0.85%+0.03 4.36+0.17 0.72+0.18 4.54+0.29 0.80%+0.13
65.79 4.77%£0.32 1.10£0.09 4.25+0.26 0.99£0.15 480043 1.14%=0.06 4.88%£0.18 1.06x0.07 4.65+0.30 1.04£0.12




GSO Scintillator
@Hitachi Chemical Co. Ltd.

BACKUP

GSOYVFL—%

L
GSO: Ce-doped Gd_SiO,
%L‘fﬁﬁ%ﬁ% &
EBE
TOF-PETICIG A

Crystal Scintillators GSO BGO LSO YSO YAP CWO Nal(Tl)
Density (g/cm3) 6.71 713 7.4 445 5.55 7.9 3.67
Radiation length (cm) 1.38 1.11 1.14 2.75 2.67 1.06 2.6
Decay constant (ns) 30-60 300 40 280 28 5000 230
Light yield (relative) 20 7-12 40-75 30-45 40 30-40 100
Peak emission Aem (nm) 430 480 420 347 347 480 415
Index of refraction (at) 1.85 2.15 1.82 1.94 1.94 2.25 1.85
Radiation hardness (gray) 106 102-3 105 104 104 103 10

Hygroscopicity no no no no no no Strong
Melting point ("C) 1950 1050 2050 1980 1850 1300 651




