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1.1 EEBtybt7yvT
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o 22T PMT IZHT 2RI TN T 42300 V (WX 0 7 EOEKERK) ICLZ &, FF
%%@t _ﬁmﬁéﬁwm@MTmmn%PMT®ﬁ¢ B2 L ThD, SEIOFERT

1 YV 2Tl o VeI VRT AT LT g VA =2l LIZGA
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D=>Dty N7 v I TCEBREIToTZ, NIHT—IMHEH LT 7 A RX—v 0 F L—XDOEHRIZFE U TH
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1.2 FIlL2a7%tDBRH
CITHEAG LT LB NEE L CREAT ST = L3 TROBRIHIRIC OV TH#ERT 5.

1.2.1 Y AI7ATPIIIFILUaOTRESED ADC DA &L A VAR

ZOFEBRTIE PMT (T TZEEN, —f +2300 V D727 A U idB->Thewy, FTE75 A %2 —F
T DX 0777 =% PE LT, % PMT ® ADC 534D 9 s\ Fx U RO % y = exp(a+bz)
T74v hL, A0 —TFRFG A= ph ZRDT-, ZORAQ—TIRGRA—=ENTF A o OWHEIZLHIT 5 &
LT, PMT1 2R L LIcT 7 7 X —%RDTe, Y NT T TROIETA LT 7 7 X4 —%FK 11T
FLHbH, EL, By Ty 3IWETA T 77 X —%RODHIFE ADC GARITIAN D D729,
Ty T w71, 2 OEEE AW,

KLEPMT OIS ATy 78— 20— NRTF72—4 PMT 1 DAR—T/XT A= &M 5 A
YT 7 HE—wRDI,

vy b7y PMT 1 PMT 2 PMT 3 PMT 4
Ty 74— 1 1.0 0.390 1.31 1.53
Ty IS 2 1.0 0.367 0.958 0.799

Zm—7"1 | —0.00960+0.00032 | —0.00378+0.00007 | —0.01256+0.00057 | —0.01470+0.00069
Am—7"2 | —0.02596+0.00172 | —0.00954+0.00070 | —0.02486+0.00139 | —0.02074+0.00145
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BEAEMAEE OEZICE WO, AIEIOER IO RXTFTAZ 0N 1/5 BEM > TnD,
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4 3: FEEpt > b7 7 3 TOK PMT @ ADC 53D, ZONAATIET 4 EBREEL WD, By
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5 E DT LTz ADC i Th oD, FTENTA Ui, 4 >0 PMT © ADC fiOSMTh o, £
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1.2.2 BFOBmHEHE

%PMTzu_14)®«7x&w&ﬁéADc\ﬁ®¢uﬁumdk%amd%ﬁmbf ADC fE23
,uped+1 Oop g BRI E .l g+ 1 50p od AT G pl g +2. Oaped ERER TG g +2. 50ped
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fjlik LTERIIZELED D,

%21ouL®PMTT%Iv/:7t%@MLtﬁ® B omitighE (%),
| 1 q +1.00° 4 | 4l g +1.50° U | Hieq 2500 | i +3.000

Ty b7y 71 98.7£0.3 98.3£0.3 98.1+0.3 98.0£0.3 97.9£0.3
Ty N7y T2 53.1£0.2 44.7£0.2 36.6+0.2 33.0£0.2 30.9£0.2
Ty N7y 3 30.3£0.2 21.4+0.2 12.8+0.1 9.5+0.1 6.8+0.1

%3QOuL®PMTT%Iv/:7t%@MLtﬁ® B O (%)
H ,UJped + 1'Oo—ped :uped + 1'50 ped ‘ :UJped + 2'50—ped ‘ :uped + 3'OO—IZ)ed

Ty b7y 71 88.6+£0.3 85.5£0.3 84.2+0.3 83.2+0.3 82.6£0.3
Ty N7y T2 22.1£0.2 13.9+0.1 7.6+0.1 5.6+0.1 4.4+0.1
Ty N7y 3 12.4+0.1 6.3+0.1 2.1+0.0 1.1£0.0 0.4+0.0
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K4 FA U E—EIZLIZ 4 20 PMT ® ADC fEO A FEIEZ B X 7R DOEF DR (%),

M pall + 1.00an | pan + 1.50a1 ‘ pall + 2.00a1 ‘ Pall + 2.5011 ‘ pan + 3.00a1
Ty b7y 71 97.7+0.3 97.3+0.3 97.0+0.3 96.6+0.3

96.3£0.3
Ty hT7 T2 39.5£0.2 32.1£0.2 29.1£0.2 26.3£0.2 25.2£0.2
vy b7 73 13.7+0.1 6.5+0.1 4.1+0.1 2.7+0.1 1.7£0.0
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4William R. Leo, Techniques for Nuclear and Particle Physics Experiments. Bethe-Bloch TiZ density effect correction
& shell correction F TAZU7z.
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£5 KHEPMT OF ATy 78— 20—F N7 2—=4 PMT 1 DAR—T/RTA—=FZHHEL LT
TA T 77 B—aROT,

vy hT7 T PMT 1 PMT 2 PMT 3 PMT 4
Ty 74— 1 1.0 0.344 0.766 0.535
Ty A2 1.0 0.411 0.834 0.677

2r—71 | —0.02940+0.00488 | —0.01011+0.00283 | —0.02252+0.00413 | —0.01572+0.00438
ZAm—7"2 | —0.02417+0.00331 | —0.00994+0.00177 | —0.020174+0.00274 | —0.01635+0.00303

2.3.2 [GFOBREHE
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,u;ed+1.001i)ed Lz T A u;ed+1.50;ed 2 T2 A u;ed+2.00;ed AT A u;ed+2.50;ed
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setup 1 setup 2 setup 1 setup 2
100 P - P 100 P r P
- ]JOG': - 2150‘:
50F = 50F -
O:IIII|IIIIIIII :IIIIIIIIIIII LI O:IIII|IIII IIII|IIII :|||||||| LUl
g’DlOO_ - 100 C
‘g N 1.50‘ - - 31k5 -
g 50_— — 50__ L
8 B B B B
0) O_IIII|IIII IIII|IIII _IIIIIIII INENRNNEE| O_IIII|IIII IIII|IIII _IIIIIIII IIII|IIII
Q—dloo - 012345012345
21k5 C
50 -
O ||||||||| :||||||||| |||||||||

012345012345
Number of PMTs

M9 £ty N7y THERB L PMT 0%, £ 15IHITEY b7y 7 1 (I A7 adx
WEIVRT AT VLT A4 NE—) 25Ty b T v 7 2 (RURT AT VLT 4 NE—DH)
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phog +1.008 g0 2 BeFIE il g + 15070 g0 3 Be B pl g +2.000 0 4 BEAIE pl g + 2507 4. 5 BEAIE
flhog +3.007 g BLED & EHAER LI b D L LIZBA O & it LT: PMT E#AMTH 5,
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< 6: 1 DLLED PMT THZ2MM LIZFEO O HEhE (%),

H luéyed + 1‘00—1iyed ‘ Mi)ed + 1'E)O—}i)ed ‘ Mi)ed + 2‘00—1iyed ‘ luéyed + 2'50—1iyed ‘ Mi)ed + 3‘00—1iyed
34.0£0.2 21.0+0.1 17.04+0.1 14.14+0.1 13.0£0.1
33.7£0.2 20.44+0.1 18.440.1 16.440.1 15.5+0.1

Yy FT 71
Ty N7 w72

= 7: 2 SLLED PMT THZ2MM LIZREO O HEhE (%),

| 1 q +1.00° g | ploq +1.50% 4 | il g +2.00° 4 | il g +2.507 4 | plog +3.007 4
11.9+0.1 3.4+0.1 1.4:0.0 0.940.0 0.7+0.0
8.4+0.1 1.9+0.0 1.5+0.0 1.10.0 1.0+0.0

Yy FT 71
Ty N7 w72

ZDTA T 7 Z—Ti# LIz ADC b, _TAZ VT AZET5H PMT 4 5D ADC fEOF!
DAADOHFIME pan. 18 oan ZE> T, ADC EDOFID pan + 1.00a1 X 725G, pan + 1.50an &8k
2156 pan + 200, T2 E . pan + 2.50.0 ZEEZ 725G pan + 3.00. BB TZGAICE
R L7Tcb DL L, ZOLZDGTFOMERIREE 8 ICE L DD,

# 8 S A vE—EIZL 4 50O PMT @ ADC fEOFIAEIE % B 2 7= O - O zh = (%),

MMﬂ+L%m‘Mﬂ+L%m‘Mﬂ+2%m‘ﬂﬂ+2%m‘ﬂﬂ+3%m
21.8£0.1 11.8+0.1 7.7£0.1 6.2+0.1 5.4+0.1
22.7£0.2 13.5+0.1 11.0+0.1 10.0+0.1 9.3+0.1
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PBEAMEO 7= DK OFBRENE D THRIHIEN TN D EE20ND, 12770, £ 6. 8 T TOMKRM
ZhERM 10% FRETH D DT L, %7Ti@ﬁﬂ4ﬂ#%uw@w#%k@oto%%T/)ﬁi?
1Y VF L a7 NI TS, BEFORHSEL LT 57-0121E PMT 28 2 DL ERIG L
T2 TDHDONREN,

Flo, By hT7T v 72 TIE, BFICEY 25% BREOKRIENENRH V| BT Tl 10% FREE DR )
RelpolzZ b, EBTICBWTEHERIZE AT oLy a 7 ensEL, BricBnTiErrFL—
arBREICLVENBELTWDHEEBEZLND,

3 BRHESIN=THAFH

I TIETPRSNLBHDEF L B SISV TR 5, BLR S, BIR O
DIRETHT = L a7
d*N B 2122 1
dhdx A2 32n2
ThHY5, BITE 1.01 OV Y V2T n =BT PMT TRIITE ZHREOF = L a3 70EF
#7130 ERREEIEAT D, JEHTER 1.000292 OZERUTIH N T 5 BRERAEL, YU hzTrY /bbb
~N1/30 fETH D,
®W. R. Leo, Techniques for Nuclear and Particle Physics Experiments Second Revised Edition (1994), §2.4 X (2.63).
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DFETORHNFEIL 97% FRETHY . GeV-y / — k No.49% O (4) 725

097=1-P(0)— P(1)=1— (1 +v)exp(—v)

Y, BHENDFEEPETFE v 1352 MERED, By FT T2 (R URTALT LT 4V F—
DHTHDHN, ZBLABA>TND) TOMRHEIERIL 25% FREZROT, M S D EEE40T 1.0 8 &
b, PHRENDIF 2L a7 A BRI 0Z 0 DIIIVRT AT LU T A NE—=NERTIERDH D
=& bbb,

4 F&EOH

INHOERELY, Br T AT RY 2T = Ly a 7 RHBNREETIC, EToRHzEE
EFB7=0iiE, PMT 28 2 DL ERIS LI ET50BR, 20 & & OB THFIROBHZRIT 83%
ETHY, BrrORERDT 1% KiliThs, BEFHETNLV I =T oY= F = b a7t
ANHT 572 51F 96% ORMBhFEL D, SH%IFMOTLFAM 2R T2 L, o LRHIEN LR s X
D LRTLHMENRD D,

K. Suzuki, GeV-y 7 / — b No.49 vV H =7 1P =/LF = Lo a 7 HEEOVEEEREME T (2007).
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