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EEHREEALSFHLVYE L L TEZON AN HEREROETIE, VT R 7L —3—
ORGFEWD L 7%, pt RITOMAETH D ut = ety OFEENTRBESN TS, TIZ LD
optoetyid, @MEO TR TFORETH S ut —eT v, \Tx Ly LT 10718 ~ 1071
BECTHEIZEBEZLN TS, ZOREZHERT L7202, A A RESL PSIHFEFBFTAL T
W5, KIED rE5ut B — L2 AL 2H L put = ety BREBRNEZEZ LN THY . yHOD
B E LT, TRV XF—RONMELZ BRECTHRETE, Ny 775770 R L OlBIZATREL 3
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WEAEFE RFR A KB B W T TR bl - EBR i, REFHEEE (PMT) % 32 AKH T 500keV~
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HEZWEHREZKETE 2, PMT O & FERNEROGITNAKTFT DLWV FEN H 5,
Fex D7 N—7"TIZ PMT OEHEDRIE - (LB EREDFH M D702 . T A Xe Z W= FEFRZ &
RLTm, AEBRTIINAXe HEZEF =\ — KO afflie PMT OB EEICBETE
LA S| MESRREOFM AT/ -7,
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1.1 Fri
BB

BRELLS ZT AN T HIEERERIT, WERASOL ZHAL TE-, ZOHEm TIIFERL
THOH LD HMEMERIL. TNENHEBENT R BEHEL . T OB TR FERLT
MICRBINAZ IRV DAL D EZEZ DN TS
AT BT BRI, F—VFEX 0 ENN A EREARS —Y e LTRikEh, A
LOF—VRY Nz ko TlENEN D, ZOMEERIZ, SUB) x SU((2) x U(1) 5 —VFRZ %t
JGLTWS, 2095 SUB)IFIZN—F N X BMOHEERCISL . SU2) x U(1)1d W,
ZOZ X BFOEEARR ., IS L BEBAREAERICIEL . EALSD 3 oD AN E TR T B,
VT OBRREIMAEIZ0 THY, BOHAEERZEN T WE Z0ICERERHH LT, E
WRFLBADS D72 ino 72, Ziuid Higgs BN B A SN 5 Z & TR SV -, HEZ23 Higgs ki1
DESFRIET, W, 2013 Higgs B L OMEERZ @ ERE Ho, Ak, WEOBKERTH
72 (V=7 VT N EIA TARERIC LT, hEENTHF—VR Y X
PV REMRIZE T, BENROTHD L END, TN DORFMEL, Higegs s 8AT 52 &
THRBIZHEN, BEBE2EHH-S L5102 %, Z0 Higgs DB AT L~ T, BREEDOER i
DOHEANERZ 7 —VEGROFEANTH S 2 L B FMREIC 2 572,

WEGIZENEN 3ROV T Fo | T r—27 0 KO Higgs O EARRL TG SLD, LR
V. KO =T 23V T R N A ERRE DS TOENTEY ., e, u, TIZVT MU 41,
Ves Vps Ur 1X —LICHHS L, 24— 213 +1/3, KZ #—271% —1/3 DY o K EFo,
MBOET NVEZZD FTRIFAIZEZEZXDZEFFEFICEETHHLN, ==— LU JEHER 2V
ETHE, BEHEEBTIE, 2OV Mo NUFUEORERKVSIOEIND, 74— 7IT
BL TN AV TR I LI RESR2VA, L7 hrBICBEL TR Eor
NoBEHRTL TS, ﬁﬁ®7w—7f%ﬁ%ﬁﬁbfméu — ety BREIE, RISORIE T
HRTEDLT MU EAR LD TEY, @ OEERGZOVSEOT TIZZ 0L 9 R FSIZRZ &
RNEERTNS,
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Coupling Constants 1 /o{u)

o]

18 108 16° 10" 16 10° 197 10° 18® 1d% 1d7 1d® 197 1d* 19° 1d® 17 1d°
Mass Scale & (Gev)

1.1: B4 AN 7-E3To 101GeV BEIZ BT A E/ER O —,

EATIREER

HLENEDOHE—HERmPRE—HmAELWE T 5 & IEERRN Plank 27 —1Dir< £T
14 KA ED T R ¥ — ﬁﬁubhof%@ii%?&x?? IHRML TS EERXDND, &2
AN DTHNVF — R — /L OPEEHEITBAE DS OB O M TIXIEFITARBRR /NG A—F —
DWMFREDORER L L TUNFEBRTERNEZLOLNTEY, TNEZEEERICFET S [HEE
O] LS, KV ERIRERPHKE—DTRINX =R — Vb b e 5E | EERRIZE
NORFDOEEITIZEALE 012D 2 L ZRiET D L O RAMHMELZEAT 2 LENH Y |, Higgs ki
TR L RO RR A OEAREN SR> TNAHDTIEAR <, Plank 27—V E THAR L LT
RES LEZEXTGA, ORI REEZRIZTZENTE DRFMEE U T FERME—S %
b b, BRI E L Bose bif & Fermihif-& ORI OXFMED Z & T, #ExPEZFO K 5 ITHERE

HmEIERET D L. T _RTORAFITIZNWL TAE S 1/2 Bip 2R 2 B AT 25 BER D
b, DED AL 0D Higgs HL FIZIZAE S 1/20e 7V — ) A 1 D7 —VRFIZIZAE
1205 —y— 7, A 1207 +—7, VI RN AAZZAE L 0DAB T —T +—F, AAT—
VT M ENEAT D, 20X D ITEERR 2 EIPMEZ RO L ) IZIRIR L - B T
PREEERERR & WEE &, BFRRLFIZ, LR D& O R A £,

o MEFEDOR Y NITBIMET =V I AU, 7 o/b I F U ATITEBITER VY oo & 7o



H1E pt — ety EBr 5

THFE.
o HTRMENRAZL TWD Db | K f& ZOBRFIFA—SEHIBEL . R—0HEEZF,

o ERIFIIBEFORI T & DNNZR ST 1 DOREEZ DL 2000, RO SU(3)xSU(2) xU(1)
BT AETEIIOVWE R DBEFORL T £ RLTH Y, DOFBEERDL TR,

ZOEHMRTIEAN 7=V T M OBEEOBEAREBIZBWNT, ZOMEEHZ R % & 872 % Flavor %
Fiolepton & AW F—L 7 F o OMESRIAHEERNEL . L7 b BIREDSHIL, ut — ety
DEIRFIENIRZ D, =a— Y JEE, BLOZORAZEREIRRICEATIE, LT b
BOIHESF (LEV) B PRISN D, EHERGZIEL 2 EHETIZ, LEVA L Y K& R 5% T
X927 %, BEEGTIIBRIZ DL RWEREOREI LN ut 5 ety D X H 72K
SRS R EAT S Z L TN OREORE ST D,

1998 F BN EESFE - =2—F U / B IZBWT, A== IIFH T O NV—T 1%
—a— Y JIEREBRHRINTZIEEES L, Zhid=a2— M) JEENEe T WnWZ e, A
BEma— M) OFEOWHRE ., V7 MU BIIRFLRNZ L REZRET S, SUSY €7 4T
FInobD=a— Y JEENT, pt s ety DX IRV T FUBIHRENE Z A RS EEET S
EHIfFEN TV D,

2HT—LT OB REOBEAREBICIBNTCZOMEMEREZRL L, BRLZT7L A R—%HD
VI N e RNT VT R OME SRS HEERNEL 20T, vf%y7v4ﬂ—%fiﬁ
NTLEI VTRV AN—ZRIFLRWESORERIT, EEEGR LB Z 2 W ORFE
5., EFCBEEODDHERIZR D,

BEOHENEL T IL—N—DREFEOEN

b USRI PMEERRG . H 5 WIS RMERHE B EL W & U, 0100GeV BREOH &
DO—HOBMMBL TN ERINDITT TH D, —FH, HEBIHR 72 RBATERLTH, &7
FIEZ L TR A RBRRIZEI PR T O RB BN D FIREEN H S, FRZL T hr 7L — S —{R
FOWAVUT B PMEEGR CTIIHIF CTE IR TH D, Wk u™ — ety 28 OBfE TR X
A FREMENR D B,

VT U7 b= RAFOMWIL, BITEGRO S O — DD EEZRAME T & DB FRMEDOMI
ORI L BIEL TV 5, BRIFENBEICHK Y > TWbHET 5L, KT & FDOBIFRRFIT% L
WEEZFFOZENEIND, LOLBREZIZZA4—7, VI N EEERELWANT —7 4+ —
7. AHT =T NRHELROOT, BIFMET 100GeV F2E O 3 V¥ — R 7 —/L Tl
TWRL IR L2, 2D BIEOBNOIRIZL S TADIT—T +—0 AHT—LT |
NIV A=, VT R B o HE BRSO LN TE DD TH D, FHCADT—L T h Iz
BL Cix. ZOHICEAINTZEEITINLV T N 7V —N"—RIFAIZHL Z L1225, Bz
X, VT NSV — b AR T — VT b OREERZ RO, BXMEN BRI T
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L6, ZOMAEERT@ET O —UHEERRRCHEEROEBEEZFFL, LT 7L —
IN—RIFDAL D Z L1372\, L L, BRFEDOBNOREREL TADT—LT F oL b
CHERIRIH B A RO L, VT bk Higgs bit-& OEIMEERZ AL THAB T —1 T
R OB BITHNIRIFFHC AL TE D LR L R, bLABIT—LT F OEREOBEAIRIEZ
BWTIZOHEEREZLLE, BRRETL—R—%EOLF L 2ABS5—LF R OREZ %
SHEERBEL DT, VT Ry 70— N—RIEIMNTLE 5, TORBREL T, put — ety
DEHIRFENBIEEZ SN 5, K121z put s ety OFERREOX AT 75 LE T,
FDEIBRBRID—DIZ=a— Y NNSREREEZ HDBAHEERR N H D, Kf==—
) /RKR=2— Y JOMEX, =2—h Y JIEENCL 20 THY | BBV Z 377 0ENE
MCAEBRE == Y JEfMIMA, V=Y B Lo T=a— Y VNS REEE S5 X
HIERINEZ BN TS, A== IFBUTIE, v, = vy OIREZHRL | BEHRATHRO =2 —
U BEBEAMIZB O TIZRWVWI L ZHALNILE, ZOBRA. A&EX=o— ) OHERIZ
1010 ~ 10MGeVREETH Y . ZOZFAX — 27— LOMEMERIZT IRV R 7 L —_—DfF
BFEWDZENTE S, Ll KE—EHmOBEA L FRC ﬁﬁﬁi@&mmﬁfiu — ety
S LRI BN s AR DK E &1 i@%ﬁw\‘ﬁﬁ\ﬁﬁﬁﬁﬁﬁu X, ==2—h D i
%%%%E:?ﬁﬁﬁﬁi\ﬁwH%%ﬁT%ﬁ@%ﬂé@%wmk%é®vfby7v—ﬂ—
HRFOEIUZH 2> TWBAEEMERH D, LEN->T, VT b7 b —_—RIFEOBN DR
X, Kt —EmOAEE =2 — MY/ OMEERRE OIEMERGR % B2 2 WEORIEIC D728 %
EEXD,
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Br(H -~ eYy)
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-20

feM)=24 H>0 M,=50GeV fiM)=2.4 HU<0 M,=50GeV
T T T T T 10—10 T T T T T T
____Experimentalbound | Experimental bound |
L 12 |
10
L L PP
10 . Tl
i i \\\ J tan =3
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10 Vi
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1.3: SU(5) SUSY EFMIZ L5 put — ety D4y
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1.2 XREBEOHME

Bex D7 NV—T1F pt = ety L RBRT 2FERE . AA A PSIOMREKRIRED p kv DC
beam Z W TIT72 5 T & 2R L . approve 17z [2], ZOEBRIERFRIZITAAR, A Z V7T,
AL A, YT DI N—TRNEMTHTFET, 2003FIZHBETHTETHD, ZOEBRTHND
KHERD side view & front view 2 [X 1.4 B XX 1.5 1287, AH L7 DC O pkitE— Al
Aluminum Target TIkE 0, ut — ety BN D& pkiFOFIEEEDO D & 5 & DT xL
X —ZHo vy # L BET2 back to back I %, 2D 9 b v # & ik (A Xe Photon Detector, [57E
¥ % Drift Chamber % 0* Timing Counter (= & » THH 3 %, #{& Xe Photon Detector |3 0.8m3>
DE A Xe T 72 4L, #9800 A0 PMT AR Z M TETREIND, F—7 v ErbR-TE
T2y BT OBHEFOR THIE Xe LHEFHZEZL ., XFOV YV —2RBEISED, 2OV
U —%#) 800 AD PMT THHL ., =xLF¥— KROGHTOKBRHZITR I,

BUEZ OREIZ S5 2 BTV B 43I e o> FIRAEIE Los Alamos Meson Physics Facility(LAMPF)
TIi2bi - MEGA EBRTHELNZH DT, 1.2x 1071 bREREN TS, KERTIZZO L
RiEZ L, pt — ety MEORERZ BHEL T2,
pt = ety BEEDSIEIIE, BH O u RTFORETH 5 ut — ey, (T, 107 3~10 14 &
ETHdETREN, ZONSRBEHO AR M ERHT21-OICIIRHBOKRELZ S 52
EVIEFIZEHETH D, 4. MiH#s? Single Event (Z %13 2 EE %

1 1
X
Ny -t-(2/47) €€y - €cut

S(ut —ety) = (1.1)
Nyt pt R O ISR

t JER

QA O

€ ETOBRHBFE

€y Y BROBHZIE

€cut A NV NEFIDOBHE

LU BOBDONT A—H—ZHL TN, =3x108s 1, t=107s, Q/47 = 0.1, ¢, = 0.9, ¢, = 0.8,
€cut = 0.6, DPERENZER SN T DL, WIS DRYE S 1

S=08x10"" (1.2)

R0 BEOERTELNTWD FREZ 2~3Hr LEIA Z ENATREL 725, uT — ety FAEEN D
Dy MOEZRXNAF —1T, phiFOFIEEEDOL X 58405 Th5 52.8MeV ThH DA, ZDOTRL
X —D v U3 L T background ZRHERDOEELL FICIMZ D72 OIIIZLL FOMRBMLETH D,

o mTRIF —fFRE ~1%

o BWLEDFREE 2~3mm
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o HWILH TN Y B[] ~%% nsec

AREBRTZ OMREEZZERT S22 v M HEHZ A Xe Photon Detector # 523, 2D
BRI, pt — ety BEERIG D AR S5 52.8MeV O v #Zxt L | = FL¥ — 3 fifE
1.4%(FWHM), (L& f#fe ~4mm A RIAEN T 5, [3]

Lig. Xe Scintillation
Detector

T
[ \ ]
L \ 1
\
= =
T

Thin Superconducting Coil

A
Muon Beam " Stopping Target
\ / N\
& | RN
\ Timing Counter
Drift Chamber N
y N

1.4: pt — ety EBR side view

Lig. Xe Scintillation
Detector

Drift Chamber

im

1.5: ut — ety EBk front view
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1.2.1 #%{ Xe Photon Detector

pt = ety EZRRTH1-00 v BREBRICIIE T RAX —SiREEEZ FD . 20l O FiRY

ISERHY, IHIZH— - REBIZTE 52 ENERIND, yBRHIBRIZIEZ, 7T RAF 7 - §E
PR EDEERY v F L —F — TAIT R EDRET T L= =B I HNLNLR, FxD
I N—T Tt ut — ety BIEBEERERO DO v HiRHEE L L Cikik Xe 2 IV 3,

BEFLoFL—5—

BEAD y#is v FL—&—2 L Tit, Nal, Csl, KIRF 0E#ERL, 7o T80k o0
B, RYURAFLURR I =V MV REDT T AF v I/ v FL—2—0bF bbb, &
NHEEY FL—F—DE, £ 1.1 127R7,

ZDORNL, TNHDOYUF L —F—DREN DN D, BRI RN E L y RO R
X =23 L THRH SN DT DER L, 16> TmRAX —SfREE HIF 52 LB AIRETH D,
ZOFRIZK L THERMBED - R THA O KEUEREH LW - A0V REORLHIT 5
N5, pt — ety EROBIHEITIT, MEHBENES, K- - Tho I LRERINDID,
ZOBIFRERFRREICIR D, TTAF v 7 FL—F—ZRBUERATEE - oIS ENEL | &
WARY R —RZHHRMA D FL—F—ThH b, LLEEDIENMMEL, 2RxLF—%
fiREEZ 1T 5 2 L VEEL U,

W BE | WE | SOCE | OB
[g:cm ] | [nm] [ns]

Nal(TJ) 367 | 413 | 0.10 250

Csl 4.50 Ha 0.06 550

KI 3.13 410 0.02 250

T 7y () 1.25 440 | 0.03-0.05 250

£V 2F Ly (B 1.04 | 450 | 30(%) 3

RV =z (EE) | 1.04 450 | 80(*) 3

£ 11 HE o FL—F—OEME, (*)3T7 F 7% 100 L L7ZROES

HTEXeoFL—2—
b EES F L —F—IZx L T, KA Xe lZLLTFD X 9 72 E &£,

(1) o FLr—va VRREEHD /NS (325 T2 0 KEfE %k nsec),
(2) Wpp A /NS W28 T RLF—4H72 0 OHDEFED % < | = RLF — RN BV (1MeV
BT T 23.7eV, abiFIZxt L T 19.6eV)
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@) BETHDIZD, B — - REBIZTDONELTH S,

o TR Xe 1k, SR « T 7 RAF v /v FL—F—DliFEDORVEEZADbERES L I 72
FEEb-> TS, ZOMbHEEXe i, KEBRTROLNDOBERIZEZX D LNV FL—F—
ThHHZ BN D, LNLINGDRWREZFOEDL VT, RIE Xe lZIZED T OEEL U A
bdb, TbH, RIEDIRENE (165K), mfliCTh D EVE TR TE RN, YU FL—Ta
VRSN (A =175nm) TH D720, @HE O PMT THRETHZ ENEHLL, LWV oA T
bbb, BERADOINV—TTIIZORE 7 VT $T572012, RiEXe GO I X £72 R&D %
1T72 > T 5,

Atomic Number 54
Mass Number 131.29
Density 3.00g/cm?
Boiling point 165K
Melting point 161K
Radiation length 27.7Tmm
Scintillation wave length 175nm
Energy per scintillation photon 23.7¢V
Decay time(recombination) 45ns
Decay time(Fast Components) 4.2ns
Decay time(Slow Components) 22ns

Scintillation absorption length | > 1000mm

!

# 1.2: {1k Xe OFERME,
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1.3 Background

ZDEBRIZBWTEZ b5 T Background 121% . Prompt Background | 3 X} Accidental
Background @ 2 223% %, Background |Z g DMEREIZEF D DT, BRHZIRONT p—< 2 2%
P HEBERERO 1212725, Prompt(physics) Background Bi.q 1%, p DEH ORRETH 5
pt = et v,y BN 532 %, Accidental Background 1%, Accidential 72, ety @ coincidence
MBI H, Zocoincidenceld, ut w et + .+, B Bet &, ut s et + Uty +y 0
5. L <iZ et 2 Bremsstrahlung 7>%HEIRIZ L W Bl & Z SN D E VDT RLE — DM R
WCHRAETHZ EIZE-TIRZ 5,

prompt background
Z D Brog 1T EEARHNE p B 7 (P, = 0) IZH L T, e & v ORTHA O, ITHIBARRNET DL

Brad = %[Jl‘l‘J?] (13)
Jo= (0m)'(0y)? (1.4)
Jo = (8/3)(62)*(6y)’

T,y %, BEE et ROEFICHT 2 =R X —T,
2F, _ 2E,

2 - 2
myc myc

(1.6)

Tr =

. RS ORELLTICImA b D,

accidental background

accidential background /%, W= (1.7) IZtp3 5,
Bace X 0B, - §ter - (0E5)? - (06e4)? (1.7)

BHBDONRT p—<2 2L LT, AE~05%, AE,~1%, Afe,~8.4mrad, Ate,~0.15nsec
INEREN DL, Baee =5 x 10715 L0 | BMHEBORKEL FIZHZ b5,
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1.4 ZJOk%BA4TEE

FAEFE (1998 4EJ¥) BRg A KFHMAFEE BN T, PMT % 32 K W-7 1 k¥ A 7ikEE Xe
Mg O EBRNIT bz, ZOERTIE, 32480 PMT 2, AllZH< & 5 ZHAF —ICHE
L. ZO7 NV —T L iRk Xe O :;aé TR, BMeVEEOZRLX—%2FO y#, aff
Z ZDORNNE —DOREN S NEH I AFT 5, 20 v BB IO a BITHEE Xe & FEERZE
Z L., photon % figi9 %, Z® photon % 32 AD PMT THRIHL , =x/L¥—, KOO iF
ReZBET S, PMT, ROPMT ARAX —OWEELZ M 1.6 1277,

Al plate

gamma source

HAMAMATU
R6041Q

226 mm

178mm

Active region
Y 116X116x174 mm

X 1.6: 324K N AT EEB. ZOT7 AKX —EiEE Xe DHIZIET,

T RIVFX — S fEREIT . 32K PMTIZ AT EF OB G KD, =3 VF—NPMTIZ A-
HETEIZL>TRED & KEFEIIT 7 AFAHEN, SRR Nphe &« Ereso = 1/v/Nphe
LF#REDH, HETEIT. ADC channel O 346Kz, ADC OB H T ASHIZHED H D
& L. ADC @ Peak % ADCpeqr . 8% 0, NEFE%E Npre & LT,

—ADC”“’“)Z (1.8)

g

Nphe = (
THEzxbh D,

yHR, RO a iz, Xe EFBEEHLZRRG I*ﬂ/ﬂ?‘—%:%b\ HFZHHT 5, afITEE
Xe P CIFA0pm 1ZFE CTTRTOZRAFX —%2%FTOT, \FERNAREALRED, yRITFaT b
HGEL, BRI, *%ﬁiﬁ@3o@ﬁ£¢ﬁ%b@mgX@¢%ﬁhfw< vy, B a
MNERNX —%ELALEIT, & PMTIZ A= HETFORELNLRDZ, 2F0 ., ZONEHELDL
DIEAZE % (Xwms Yom, Zwm) & 55 &, PMT OHFLEEE (24,9, 21). T HD PMT IZ Ao
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PR N; L

1
Xum = N szNz (1.9)
%
1
Ywm = N ZyiNi (1'10)
1
1
Zwm = ¥ > ziN; (1.11)
A

LT, 7 M AT EBRTOMBELSFRROFAMMNL, 32 AK0 PMT 244, L UL LT 16 AF
DT, FNFN 16 KNS ROT-HERBLOENLRDZ, 16 RIZHbITF7Z2BORF FNHR
DIJEEE 21, DO R TP OROIENEE 290 £ T D, ZO20DFEDEE Az =21 — 220 & T
BHEL Az ko2, 2 ORFRREORNTIZ, 0k, =02, + 0% LR HBERH 5, MHIBRONFEE S
201 =0,08F5L, on,=vV20,1 8705, ZTOREHNT, 16 KT D2 L > TRO-MED
FEMNS | BHBOSREZFHMEL 72, EBRTIZ Cr(320keV), Cs(662keV), Mn(835keV). Y(898,
1835keV) & v #JR E . Am(5386, 5442keV) D a #R % iV, TNEN DT RILFE — « (LB fiRAE
O Z1T72>77, H1LTIZZNZEND vy RO R LVF —SfREEL | egsd (T L DHEL T 1A
V3ial—varOfEROT ey T, K18IXFARKICMESFEED, ERE T I —Tar D
7ay b ThbH, [3
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16

N
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=
oo
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=
N

Energy Resolution (%)

[¥2)

[ee]

1.7: 32 K7 a N Z A T EROTRLF —

gy alb—3a Il kA THNE,

N
73

Enér gy (MeV)

fighe, 710y MIERT — 5 T, B#TEL T AL
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1.4.2 (IESfREE

©

—_—
S
S
N—r
Ss experiment
5
g o51 simulation
o 7
c
o
=
B
o

5

13
4
>Mn
3 ° 88
Y
2 \\\
N

1 e

0 -1

10 1 10 52

yEnergy (MeV)

1.8: 32 K7 1 b & A 7 EBROMLE S AFRE, FERHUTAL
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T2 HAXXelzkBH=EER

2.1 EEOBE®

Ta AT ERTIE, mRXAX—Z2H L GO EICIIAERELZAVWTE 2, SEELD
1T, Z#PMTIZ A= RBIZE > TIREEN DD T, ERICHEFTIZBRTERVWEERH S, b
HRED PMT OFRITCRE L HATZLIRARU FTIE, ZOPMT OXENHEX 572D D
PMT OELEZEIZKE EFL . REEMLEIZE O PMTIZEWLEIZEHN D, GO
FEIWZHWDEAD PMT OFEL LY HiEFIZRVULRSI1TE . EEOMELE EELMIBOTH
DRELRAHEMWNTDH, o THEEMNI LDMNEOREIZITRA LNDOHIEB LI/ B,

L@ fEaes LV RBERSAET 272010, FTxr D7 N —7TlEH A Xe % H T Calibration
ZATROTODF ¥ o =% BUEL | a RONESREDOHEZITR->TE T2, ZOREF =
/3—(% Stepping Motor % 5 Z & THIRE PMT OFEXHIEZ HHRIZAZ D Z ENTE D, K
EBRTIIHRIRCIIT A= U b affEEHL . ZOREIREZ AW THRIMIEY S £ FI2£81k
SH, ZOAFLEELEREO|IEE OEEZIT/R ) 2 & T, SBENE DL ITET %
RTWL, KEBRTHWEEZEF = 13— %, F Z Xe Z ik Xe i (165K) F2E £ T T 57%
FHIZR o TV AN, REBRITFIRON X XelZ k> TEBREZITR T,
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22 wybkT7vT
2.2.1 NEFHEREE

Xe ZW5 ut ety lid e ) —2A—&2—HOREFHEEE (PMT) 121X, 165K I2B W\ TH
BERIEET, Xe DY FL— a ORI (175nm) (23B8WVWTH 14372 Gain ZFERTE 2
LOTHILERDD, 20D, pt — ety 7V —7 TR 7+ h =27 AL #EFL, PMT
R6041Q 2B LT ( 2.1)0 ZOPMTIZIZLLFO X 5 72550 6 5,

Telephone Tube (F-8014-04)

Capacitor Signal Output Cable
/ / +HV Cable
[ ] /

PMT Cover (SUS304)
PMT: R6041Q

A} ))
a!‘ J : [ [ S ' T
ko] )y
5 B { T
6 =
g 5 g
IR :
0 b #
3 g —r 8
5 \ 4
Y | 1 Y

32+1 10
D | LNy a0 s

2.1: PMT Hamamatsu R6041Q DEEE

(1) AENF ¥ XABE L 7 —RIZX 0| fEFRORS, WEEEZIKHEL . 2 2HEE (Gain)
EHERL TS, (K2.2)

(2) BRIISEAMEAS B (Transit Time(FWHM) 0.3nsec),

(3) Quartz Window # Hi\ % Z & T, ARG FEIOLEERE COOTWT, XeDv o FL—
voa VR (175nm) T H +a7RIEERH 5,

(4) YEEME Rb-Cs-Sb Z A LIKIR TONREROEENZ X 52 L T, BTHIEORT%
B5<

(5) IRIRDE K Xe i (165K) THEMERTRETH 5,

(6) THHE AR DOIAEN DI,

() THEADNH Y . 3 KEREE Xe FIZBWTEMERRETH 5,

Z @ PMT D ROF#IE . &R (165K) Dk Xe P THIEFIZEMEL . Xe DRENLEETH D
A = 175nm OEANRIIK L T+ Gain 356N 52 L Th D, HxlTT v b ¥ A7 Eig
L T, &k Xe T THRER 1000 KL EZ @ PMT Z8fE ST\ T, EHICH - 52FERIZBWD



#2E HzxXelzkHER

THEMERTRETH D Z & 2 MR L 72,

PMT Type

Dynode Type

Number of Dynode
PMT size
Photo-Cathode material
Photo-Cathode size

Typical High Voltage
Current amplification

Quntum Efficiency at room temperature

R6041Q
Metal-Channel
12 stages
5Tmmae
Rb-Cs-Sb
46mmdo
10% ~ 15%
1000V
~9 x 10°

# 2.1: PMT Hamamatu R6041Q &% H5:

) ﬁ\
Dynode
e

/
S —
Photo Cathode

0.8cm

20

2.2: ~fREVR PMT DX A ) —FK () L AZNF ¥ FARE A ) —F (h), @BHEDE A ) —
RCiE, JEEFIX, AL 5T < Anode (270 > THHIE SAL TV, AFLVF v v

FNTIIZDOFE EOME THBEINL TN,



#2E HzxXelzkHER

K{ DYl DY2 DY3 DY4 DY5 DY6 DY7 DY8 DY9 DY10 DYl DY12 P c4
R16
R1 R2 R3 R4 R5 R6 R7 R8 RO | RI0 | R11 | R12 | R13
c5
c1 c2 c3 RIS
)
-- 'O'
RL: 11.2M+5%, 1/8W iy Sianal
R2-12:  5.6M Qi5%, U8W OUG{"ut
R13: 6.7M Q+5%, 1/8W (RG-188A/U) p
R16: 200k Q+5%, UBW (RG-196A/U)

R14, R15: 10k Q+5%, 1/8W
C1-C3:  0.01pF, 500V
C4,C5:  0.0039uF, 2.5kV

2.3: HEFHEGEOREIKEK, EBROFERTIT. 800~1200V OREEDEEZ NT 72,

100
90 =
80
70
60
50
40
30
20 i
10

0 7
150 155 160 165 170 175 180 185 190 195

— Quartz of 2mm thickness
/ —— Relative Scintillation Intensity

™

T~

™~

Transmittance (%)

™~

™~
N

™~

N

|_\
Relative Intensity of Liquid Xe Scintillation Light

Wave Length (nm)

2.4: Liquid Xe @ Scintillation 0 A7 k7 AL quartz 0758 =R Hh
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222 EZE%H

H A Xe EBRIT., K 2.5 0 RTEZZERE TR, ZTOBEZERITIILTO L O 2B E1 H 5,

(1) RIKDOF =L N—1F 2 EEZEIZ72 > TNT, MU EEKBOEE %2 R34, W LD
B2, TNENMNOEZER L FIZ Lo THERIN S, BERR T I3ENEhr—4 U —&K
VTEE—RELF TR UTNOERIN, REZETERrR—F ) R T OH, mEZE
T FOR T & - THERZ1T2 9,

2 BEZEF = N\—ZZ 2200 Xe X I BRONTWD, TNENDX 7 DOFEIT3I Y v hv
(1Fry) T, WKIZLTRLY v "RED Xe ZIFD D Z EMNARETH D, DI B
FDXeZ o 713 Xe T THELTZODOX 7T, ) 1238 HAOY 7 Th b, wEl
MEr 7%, IRIBRETEREF 2o NN—DHIZ AN T ANERICE->HZ & THEEL., N
HOEFNR DD > T PMT 2T BENNH H7-OITKEL 72,

(3) BEZ2F = o /\— Lt Xe Tank O@REHFIZITE IR DONTWN T, 2.7atm OJESLL EIZ22 5
ERPBE, BZEF =2 U NN—NOEAR—EU LIZIE 2520 X ) ICFAfish T %, 2.7atm
LWV ) DiZ. PMT ORFEME 3.0atm 282 20 K HIZRELZETH 5,

(4 ) Xe }i Molecular Sieve #i# % Z & THli{fb <415, Molecular Sieve |, 73 F+DOWENZFIHL

WO T2 ADARMY 2 W E L TRLHM{LIEETH 2,

Pressure Valve (>2.7atm) [ ]
T ® I’"""""""‘I
\1—‘ 1 1

1 1
[} 1
% o T ool
: eloelf
1
| X | inner vacuum i
® " outerveowm
L I L |
@ Vacuum Bessel
® Valve
Molecular sieve § B-A Gauge
B
(for outer vacuum ) @ Pressure Sensor
(for inner vacuum ) % Regulator

Xe Tank
Xe Tank

2.5: H7Z8%
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2.2.3 EREIR

Gas Xe EBRCIIMIR & PMT OMHIMIEEZEX 52 ENUETH D, TODKEG~T VTV
E LT, MRHIEEZ AR HHEL B EL 72, ERAL ZEEER RO EZESF = X — O 2 X 2.6
WZRT, XY,z B2V E N Ol 159D Stepping Motor 23 DUWNTW T, #B{5 L 727UV 20T )S
CTEAHMMab Y, affii, PMT Z#EEL =7 V¥ — %283 5, afffiL, Stepping Motorl,
212K > Tx, y#iz#) <, x#ihiT Stepping Motor DE[#EE F = — 2 X » Tl OEMEICZE 2
TEREh 35, PMT X a RO FZH < L HIZARAVE —IZEE S, Stepping Motor3 12k > Tz
5 2 BREN 5

Stepping
Motor 1,2 (for x,y axis)

o source

Motor 3 (for z axis)

Chamber isfilled with gas Xe.
4 2.6: BiREH R OB

ZDEREN RO BIZLLTO®Y TH 5,

(1) Stepping Motor: VEXTA PK569-NAC 3R> — N ZHAWAHZ LT, BEERZHEOLTICHE
BN BNV Z 2 D2 EMNAIRETH D,

(2) Stepping Motor PK569-NAC j% TTL /)L Z TEMEL 190 2T 0.36 Eidy, ZhaFHL
THWERD o #4R. PMT Plate 2 &hh>d,

(3) Stepping Motor 1% X,Y,Z £#HiZ 1 B3 5BV T TH Y, o BFEMS XY #ii%2 . PMT Plate
N ZEhEE)<,

(4) BEOM XY T v B AL v FRONTED , ZOFFALL E~TENR2WVE 9127 -> T
. DOV MAAL T EFHAL, BAREZITR ) ZENAETH D,
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BBROBEE

ZOBEROBEEEORIE, ROV 2L BEIEROBREAL7-DI12, BBEIRO~ v
V7w 1o, B2.6 D, aBROMEIZ, aBORDVIZNHBOY Iy A v F 2
AT, PMT OB T TH L7 L — MIEEShT 2 L BRENRAS L F 5 L O I E AT, £72
PMT ZEET 57— Db VIZTTAF v I7OT L — 2RO HIFT, 2O —hNIZh—
RUEED T, XUBEOY Iy F AL v F Rz ZAIZY =7 B3O L) REHAIZL
7o BRENRIZE > TZOXRURY I b 2AA v F % xy FE EZENL, 7L — K RlIZv—2%D
FTTW&, BEILZROTry 2L TCnolz, 2Oy T OT7T —F %K 2.7\2m7, 7ay
rDOEEIL, BFEIRN x,y DO ) I v F AA v F TIEE 72T, ZOELZEHESICL TEES
o 77,

—~ 120
S
é $O o o o o o 0.0 o o 0 4 6 eie o o o
>
100 |—---- .0 o 0 ) - -9 n”‘ ¢ 0. 8 g e e P e g o e
e o o o o o o0 o o e e o e o o o o
80 e e e e W e o o o o m- o . o .
* e ) . [ L] [ ] ° ° ° ° ° ° . : ° ° ° °
60 — R
$O 0 6 o ¢ o eie o o o o e o0 e b o
¢ o o o ¢ o o0 o o e o o o o o . °
40 =
$ 6 © o o ¢ o o: 0 o o o o o e o o o o
20 | 2008 e e e 88 8 8 e e e e g e
» o o o 3 ¢ o © 0 e o e o o ° * o o o
0 e
origin
_20 -t I ‘ I ‘ I | ‘ I | ‘ I | ‘ I | ‘ I ‘ I
0 25 50 75 100 125 150 175 ( 300
x(mm
yVS.x

X 2.7: ERENRIEERED - DD~ v 775 —&, #EHRANC a RN H 5

ORI T =R, TV 2K EBEIEROBRE KO-, X2.81%, MM EEF
L7279V 280, ftlcBEiERt2 7 oy L 0T, ZHN x i, G yEOT oy FTh
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5, 28 FAIZEAL Tix, UV Iy b AA v TFHOEREE /X ATHNY , o2 YV 2L T 5
L THEROEBZRERD T, X2.8 0L BENERE L BE/ 0 AT LRI HBIL THhD EE X
b, ZNZE LKRBEHETEIt L, ZOEXNH5720L 2 8H7-0 OBENESMLZ RO-, Zhi32.2
2R,

’E‘zoo E E
Eis £ F
150 B
o £ -
100 £ E
= E
o E -
% = :
G B8 P N VA B I
0 500 1000 1soi)se) 0 1000 2000
xVS. x_pls (pu yVS.y pls (E)holse)

2.8: BEhERHfE L SV 2 E O BSR

X 9.5 pulse/mm
y | 17809 pulse/mm
z | 1070 pulse/mm

# 2.2: o7 VL 2K L BEEE#EO BIR

WRIZBEEN R OB ENEE ORIE 21T »> 72, x,y #i& 1T limit switch (25270 > 720 % i RIS
By, BfEREL, K2.7T2/A 5L x% 0mm )5 190mm F TEYD L 72K, y FEIZEDS 3mm~
dmm BETNY, AN AL ENDNDE, ZOAERX, ATy r7Ee—4—1, 2%F =
PN—ZY 1T DERDEZET 5 DNFDIZONTNDT-OIZTE S DT, EREOHIES~B
B9 5L XX ZOAREBELMEELITO LEND D, AROFEIL, K2.7THOTXTOITIZ
L TIT2 27208, 2D HH y=8.0~12.0mm DD 147D 12 v b %X 2.91Z/RF, T DEE H
5. x HENZ 100mm ETp &) 2mm fRE y B TR D2 Enbnd, TOABIIK 2.7THDOE DITIT
L THIRERCEZF > T2 7V ZHOMIEIZIZ T X TOTOARLOFEEZ A7z,
ZDORABORFENS . JFENSEED S (2,y, 2) \TBEIT HHEHIED SV 2K (P, Py, P) %

xr

Pe = 510%s (2.1)
p o= ¥ +0.01572 x 22)
0.5615 x 10—*
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P,

z

5.077 x 10—4

26

(2.3)

ELT, UBEOERTIEIZO SV A EBEEREOBMRZGEHL . aBIRIZ VA Z LS T2 KU

B#hdTsb0E Lz,
— 15
IS r D 100
\E/ Entries 19
1 L Mean 86.11
F RMS 56.79
?/ndf  10.2041E+07/ 17
sl AO 11.87
[ Al -0.1726E-01
2 [
[ ~__
L ® e o |
11 -
® o o .
[ ) ~0 °
[ ~®
10 \T\
\\\\
LI
’ \o
® o
8
7
6 R o o P N BT AR R
(1] 25 50 75 100 125 150 175 200
(mm)
yVS. x

2.9: x, y i To gradient, [¥ 2.7 40, y=8.0~12.0mm O —{T&ZHFY HL 7=,
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2.2.4 ERENZR AR

ERIZBWTHW-EERAERK Y . X2.10127577, Clock Generator |Z & - T Stepping Motor
WZED VL A Z3E S5, Clock Generator 233429 % 75V 2 DIRIZEL nsec~#4 100nsec TH 5
23, Stepping Motor Z BRE) 7~ 5 72 DIZI3 8 u OO/ SV AR UETHLHD T, ZOHRDIEFT%
5% 72012 Clock Generator 75 D73V A % Gate Generator |2 AXU Su B DIED /)L 2 % A X
72, NIM L~/ D31 A% Level Adaptor |2 &> CTTL L ~ULZZ&H# L | Stepping Motor %
BREHL 7=, Stepping Motor ® K 5 A /X—Z CW, CCW D 25D AN HY . ZOANEZERSZ
ECEERAFMEFIEITE D, RERTIIE—F BT Lo 2N HR(2.1) ~K (2.3) &
AWCTEBBEMZROLDT, 7LV AKEZFREL TH I ENRETR D, o TREET L L
2% Output Register T2 B a—& —HlfHIL | HEL I/ NV AKEE—F —B%T & o721
2% Scaler |Z X » TEigkL 7=, EREHED Limit Switch 1247~ 5 & . Gate Generator @ Veto |2
EE5MN AT EN ., Stepping Motor (21X L LD/ SV ZAREEFEENT, BENIEED L 51Tk
Wb,

*1 *3
Clock 1 PV L.l Gate NIM | Level
Generator Caincidencel™ G ener ator Adoptor o ("1 p
Veto TTL(CW)‘ ‘ TTL(CCW) 10Hz for X axis

1kHzfor Y,Z axis

Output Motor
Register Driver *2
— CW: Counter Wise

Cch1 ' vy Vv CCW: Counter Clock Wise
M ) "3
Scaler | otor 5
JLSec
Ch2 ) L )

2.10: BRREhR H Al

2.2.5 T—HUNERAMREK

F—HZIWEIZ AN E ., K211, BT b U —%200F 57202, PMT 226 O signal
IZ—E Sum Module (Z AV . through signal & sum signal (Z%3E| =415, PMT1~6 @ through
signal |3, Z4#1Z 41 100nsec @ delay cable #i#~>7-1% . ADCIZ A S, g b, PMT1~
6 @ sum signal | Sum Module |Z L > TR I, ~ VA —iZffibivsd, Z @ Sum Module 75
DAE 5% discriminator |Z A /7L . 300nsec @ Gate Z->< VW . ADC @ Gate IZ AFJL 7=,



28 HzxXelzk HEER

28

ADC

PMT 1 through out
Delay (100ns)

{ {

PMT 6 through out
Delay (100ns)

Gate
Generator

2.11: 57— » IV A A1

2.2.6 #RIR

ZOERBRTIE, BRIZT A=Y U A afizE A0z, ZORROBBEROGEME X 2.12 RO#
231277, aftillE ¢15 @ SUS Plate (2B > TH Y, afROAZIEIKIT, 1x1mm O foil (2725
TWnd, M3DOXTUREHIIZEY (1 Th D, BRERO x EF B F = —AZiFx VIR E -

THY, ZOXRVTHIRE BEERZBEET D,

15mm

2.12: o BIROHEEE]

a#R || =R AX— (keV) | #EIRE (kKBq) | 50

—RAEH T OFRE (%)

241 Am 5486,5442 1.0 433 4

85.2,12.8

# 2.3 ERICHEAL 72 o BRI O T RV — | GREE & i,
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FIE NEROMER. fET

3.1 ABFHOELIZKHUEBEDHE

3.21% a IEAS (93.3, 50.2, 46.5) 12&H B0 ADCF ¥ XA DL A Z 5 LT, FL—FhD
FEHFLOD AR LD THD, ZOLRANT T AERDE . AHLZHLfHEo PMT3,PMT4
D2ANE L HSTHT, EFOPMT O ADCF ¥ > 2MIIRER[HREEZL T0D, 2D LD
IZEBRTIE a BIRD AKALEIZ %L T ADC @ Peak DK X 23 - TV OANFERIC L < BLAI
T&7=,

2250

2000 i 800 oo lpmeml 2280 E = H
1750 i 00 2000 [ -
: E 1750 E-
1500 600 g
: F 1500 [
1250 i 500 g
1 E 1250 £
1000 i a0 F E
‘ F 1000 [
750 = 300 70
- - 20 £ s00 |-
250 - 00 £ 20
0 ‘ | 0 E ‘ 0 | |
500 1000 0 0 500 1000
adc(b) adc(1)
2250
2000 800 [ovoroeo B a2 F
F 2000 F
1750 700 E
E 1750 F
600 [— =
o E 1500 |-
500 E
1250 = 1250 [
1000 a0 £ oo E
750 30 £ 0 [
500 200 50 E
0 00 £ 250 |
0 ‘ J 0 E ‘ 0 | |
00 1000 0 00 1000 0 500 1000
adc(6) adc(4) adc(2)

source position: (93.3, 50.2, 46.5)

3.1: ADCOF x> /b, afiiX (93.3, 50.2, 46.5) 735 AHL 72,
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EBRTIX, FTHEFROELNLDMNEOREZIT/R -T2, HEELD (Xum, Yum, Zwm) (E.
1% B PMT O LEES (25, yi,2) . THEND PMTIZ A- 7= EFHAE Vi, 6 KD PMT |z
Aoz RTONEFEOKRME N LT,

Xym = Z$z (31)
=N zi:yz‘Nz' (3.2)

1
Zum =+ ;%’Ni (3:3)

SEET S, JEEFE Nppe 1. ADC channel D43 FAAS Nppe DFEFHT &> THRZE W H ¥ X457
_fié PHDE L, B— 7 OWEN 1/y/Nppe \ZHHIT 2 L EZ THELZ, 7205 PMT ® ADC
D Peak iz ADCpear . HEZ 0. &L T

A.DCpeak ) 2 (3 4)

g

Nphe = (

THEz2 NS, EBRTIZ., £ PMT ® Gain ZHTE £ A 2 I IREETIT72 » 722, Gain OFHEIL., o
BIRZ DL D% AW T Ro72, iR Xe FCIE, affi 40pm BETIZEA L TRTOTRLF—
EHELUNFEHRET 720, FFEEANREBREDIN, HAXe FTIETRTOTRAX —2HET
TIZH mm S 72 DI FOEIR & 1T A 22820 (3.3.2 HizMR), E-> T Gain 2HIETAHERIZIZZ
DIER Y Z TCE DT RNRE HREDH LS, #IRE PMT OFEREZ 250mm £ THEL (EBEOHRI
AR L PMT O FEEfIT 45mm~70mm f£E T{772 - 7). PMT ® ADC ®/%L 275 Gain %
RS o772, FEBIZ V7= LeCroy # ADC 2249W %, 1F % > %78 0.25pC DEMEITFYE L
TWHDT, ADCOEMEZ PMT O Y — N CHAL I-ETFOEME THIUL PMT @ Gain
ZRBLHZ LM TE D, > TADC D% ADCpeqr. NFEFHE Nppe &35 &, Gain |
ADCpeqar, % 0.25pC

G = Nohe x 1.6 x 10-19C (3:5)

TEHEz 6%, EBRTIZA PMT ® Gain &, 107 (22 4L LT, 15% URNICBEES L 51
Gain # FH¥E& L 7=,
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3.21%, K3.1® ADC i bR BEINLEZ ROTZHDTH D, LT 7w b x FEIE,
FROT vy SNy BEEOKEEMIHIEL TWbH, ARAO x, v EZET (93.3, 50.2) TH D03,
HEEOLNOROZEE (7 a2 v k® Mean ff) 1% (95.3, 50.21) TH 5,

ID 101
[ . . Entries 29957
4000 eI N A T e {-Mean- - vttt 9502 5000
L : : RMS : 2.949
3500 e R A
= . . M . 95.03
3000 - ] N ﬂe;na . 2.926 4000
200 e SR A e o 3000
2000 = SRR R R e
1500 oo SUUUUE 2000
w0 oo S
L 1 ‘ ; 1000
500 = R R R A
0 L L L L ‘ L 1 ‘ L L ‘ 1 L L 0
60 80 100 120 140
X

source position: (93.3, 50.2, 46.5)

3.2: HBEOZ X DGHTORE, aBIROMEIX (93.3, 50.2, 46.5) T, X HOfHEH 6 AS
LTWn5,
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3.2 PMT®DOEE, RUT—2INEZETH -8R

EBR T, ROFMEIZHONWT afitifie PMT 7L — F OHXEZEZ 8L . 7 — ZNEEL{TR-
7o 6 40D PMT OFE, KOVEZEZ X 3.3 12777, PMT OFIMLEX, 7L — b & OMEXLE
Z )X ZTHEL 72, PMT O34% 53.0mm |X PMT OO K& S TIEAR<, Z+—YVHEOKEX
ETHDH, PMT R6041Q HHIE, MESTMmM DRKE S &2 FFH-TWD, ZOEEDF ML x il - y
BOBRENN Y Iy N AA v F TIEELRT, ERTIE aBEZ ZORIZAEDESZ L TEr Al
2117277,

(47.9,15.3) (104.9, 15.7)

. 6 4

Origin [0,0,0)

3.3: PMT D JEEFE

EBRTIX a iRz, X310 450 AZ P OICENL 72, EBRCIX 2z JEELY —E O REEZ EE
L. xy Fili b%, aRZENTZLTTry FLTHo7, £3.10 (a) 131EFE 10mm B X2
a FIRZEL . 6 KD PMT 233X THE O #A CHRIEZ -, 207 vy b 20Ok
F& Rz, (b) IR Z IO T lmm, $H L <X 2mm B XIZED L, lmm O ZEDS R
TEBMHMEL, (c) X PMT4 AOH0E% 2mm, § L <% 3mm BX2&72 L7, (d) T
126 KD PMT OELBTXTEEN LA T, fiE5 5], B5(7R\L 6) 523X Smm I X (ZH)
ML, (b) D7 v v MIENKE RFEE TORKTZHERBL =,



HIE EBRORR, T

7z=46.5mm

DAQ D #i[H x,y O & (mm)
(a) —HILNL Y 10.0 < z < 190.0
0.0 <y < 100.0

(b) 64D PMT O i
z=46.5mm, 71.5mm

=

82.75 < x < 113.35
372 <y < bH7.2

(c) 4 KD PMT @ H LT
z=46.5mm, 71.5mm

QO
OO0

110.78 < = < 131.88
41.5 < y < 59.5

(d) PMT1,2,5,6 O LEEZE D NI
z=46.5mm, 61.5mm, 71.5mm

35.28 < z < 150.3
22.5 <y < 78.5

33

7% 3.1: DAQ 21772 > 72 JEFZ, (a) 1FF 10mm B X, (b) 1FFE Imm BX | (c) IFF 2mm BX, (d)
B - fE5 HS o % 1ETE Sbmm B X IZHFEONMNBEZENL 7,
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3.2.1 EFDRFx

X 3.413%3.1 (a) DL YT afBBEEEMN LD, XBEELOMean2 72y hLEZLOT
b5, EBTIX. afiFEA xiAF A, x=10mm 75 190mm F T 10mm E X 128 L TWho 77,
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3.2.2 HUMTEDRAF v 2

(3.5 KO 3.6133& 3.1(b) DL > ¥ T aflRZENLZROT —2 Th 25, K3.5 1% o HIK -
7L — b EIEEEEA 46.5mm, [X] 3.6 1% 71.5mm ToH 5, Fifio, KD AF% ¥ Tlix, affiRZ1Z
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3.5: REBEELOT gy b, FOMHEO,. 1lmm 3.6: RBEELOT oy FHOMHED, 1lmm
BEO7ny T, HEmE Y —AOERHT BEOT oy T, KEmE Y — AOERET
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3.2.3 44A0OPMT1,2,3,4 DPIMHED AT+ >

3T KUK 381K 3.1(d) DL YT aMiRz®EN L RO T7T—4 Thd, KI.TIEY—X,
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3.2.4 PMT1,2,4,6 DFILHREPDRF x>

B 3.9 RO 3.10 13K 3.1(c) DL >V T a iRz EBN L ZREOT —4 Th 5, JSEEOIX, 6
RO PMT OEIMLEHNSRDTNDDT, ZORAF Y DIMUZHIFREZFF>T->ThH, JERE
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3.3 HHIE
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FPTHECIZ, 7L — b - o HIEFEERE 46.5mm Th 5, K39 OFEAT 2y hEHWE, =
DT — & TIE, aftREHE - BEZENZTN SIS ;ML TTay N LR, ZOHFN D L ERE
(93.3, 50.5) 5 7 A » & H-> T Fitting 2 L 72 (K 3.12 9D (a) KX (b) DT A>), ZDT A
Vi, WILDEEE K ES (ET) b, £ T Fitting OB% % E- 72,
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3.12: correction {Z fHV 7~ line,

3.13 ™ (a). (b) 1%y (X 3.12(a)) (=xtL T Fitting L7710y s Th 5, ML REELD
DHFLD OFEXTERRET, ftEiIotREEO L EEROAFBMEOEZDOHEMETH D, ZDT vy
FD | FLNE DOFRENES R DIEERERLE AFRMEEOTNARELRDILBDID,
3.13 » (c), (d) 1% y sl & AR x dh (X 3.12(b)) \Z%F L T Fitting 2172 >~ 6D Th 5,
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[ry-wmy] (mm)

[rx-wmx| (mm)

@

tate y<50.5

0213 |
0.7649
04172
""""" P - 0:6862E03 |

i 0.9662E-G4

0 10 20 30
distance from the center (mm)

@

X/ ndf -~ - O:I834E 0~ 7
PL 1539
P2 03152

PE £0:4592E:02 |

] 09785E-04

. 20 40 60
distance from the center (mm)

[ry-wmy| (mm)

wmx| (mm)
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B

: 10 20 30
distance from the center (mm)

(d)

X¢/ndf 09115800 8

07815602 |
0.1 03 |

0 20 40 60
distance from the center (mm)
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3.13: Fitting, Fitting (21X z=46.5mm OF — ¥ Z H\\ 7=, FL0H0 OFERENRE R 51FE
correction S K& <725,

y W7 ANk L C ORI IE (3 IREA%R)

MEC AW E K (3.6)~3K (3.9) 2R
BOEEDEZRL ., dITHFOEENGDOEBLY RS, Ao~Asz L, MERBRKORETH S,

ry —wmy| =

-
0 = —

>

T |ry —wmy,

A3d3 + A2d2 + Aid + Ag

Az =0.9662 x 10~*
Ay =0.6862 x 1073
Ay =0.4172
Ay = 0.7609

re —wma| IEARAE & SR

(3.6)
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ry —wmy| =

x BT IR L TOME (3 KETE)

|re —wmz| =

re —wmx| =

Asd® + Agd? + Ard + Ag
Az = —0.9652 x 10~*
Ay =0.6849 x 103

Ay =0.3775

Ay = —0.5903

Asd® + Agd? + Ard + Ag
A3 =0.9785 x 104

Ay = —0.4592 x 1072

A; =0.3152

Ap = —1.539

Asd® + Aod? + Ard + Ay
Az =0.1147 x 1073

Ay = —0.7815 x 1072

A; =0.3895

Ap =1.291

(3.8)
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3.18 1 (a), (b) 10> (93.3, 50.5) Z i@ 25 y #zBIL T Fitting T, (c), (d) 1% x@zpIL
T O Fitting,

(@) (b)
= E . . D= 25 ETTTT T
T C X /ndf 04177E-02/ 3 1 E X/ndf 0.6169E-08/ 2
> 175 = sy odoozEoLE /T CoeRIL | >N 175 B L loaarsy/ 1359
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3.18: Fitting,

y # 7 N  L T ORTE (3 REIK)

Iry —wmy| = Azd®+ Asd®> + A1d+ Ay (y < 50.5) (3.10)
A3 =0.3978 x 10 *
Ay = —0.1316 x 103
A; = 0.6660
Ap = —0.04092
lry —wmy| = Asd®+ Apd® + Ard+ Ay (y > 50.5) (3.11)
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x {7 ANk L C oM IE (3 IREA%L)

|re — wmz|

rT — wmel

As = —0.4391 x 1074
Ay =0.4749 x 1073
A; = 0.6355

Ag = 0.1275

Asd® + Agd® + Ayd+ Ay (z < 93.3)
Az =0.3242 x 1074

Ay = —0.5852 x 104

Ay = 0.4005

Ag =0.1773

Asd® + Apd® + Ayd+ Ay (x> 93.3)
A3 =0.5178 x 107*

Ay = —0.1781 x 1072

A =0.4382

Ag = —0.3217

46

(3.12)

(3.13)
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3.3.1

& 53 AR RE

ATEICIIHEEDIZ L > TH & ONLE & EEOAFMLE L O EEZB X208, ZOMIEZDS
fRfeZz M~ 5%, X3.221%, £3.1(d) PFFE TR 727 —FONEELEZT Ry FLTZHD T, aft
R 7L — F MEEEEE 61.5mm TH D, KFD (a) 25 (¢) iZZNEN % x 2 61.65mm, 93.30mm,

124.95mm DO E DT —F Th 5,

Z/ndf|- 1098 /: 46 AOOndf | —69.87 - /- 46- - - - - - EEEEEE ‘@Q’vdflﬂl@?(&@,;,

stant. v+ 11.60 Constanf ¢ 1310.% ¢ 1150 onstant- 1320. + 12.86

Mean 66.00 0.3531E-01 Mean [ 9210 0.3353E-01 Mean [ 11198 0.1916E-01

signa_ [ _4919f+ | 0.2611E-01 20fna [— - @ - 4718+ |- -0.2406E-0L g [ ... .1 4497)+ 1 .0.2752E:Q1
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X(mm) x(lmm) X(mm
(a) (61.65,50.5,46.5) (b) (93.30,50.5,71.5) (c) (124.95,50.5,46.5)

FC x FEARD 3 FUZOWT, MBS RREZ o R -+ 7L — b [HEEHE 46.5mm, 61.5mm, 71.5mm

3.22: z=61.5mm =%t B &4 fRRE

IZBWTRDT, TOMBELIMRIELR32IZELD D,

z(mm) | (a) x=61.65mm | (b) x=93.30mm | (¢) x=124.95mm
46.5 4.070 3.993 3.922
61.5 4.919 4.718 4.497
71.5 5.046 4.848 4.844

X DB K> THMREEIZZEZNH D0, MEIZL > TE DRESMHIENEDLDDNE RHT-0
(2. AEEN x JERE . Mt o B2 b DA K 3.23 10T, x B KRELRBIZON., HfiEEEN X
7 BEMB RGNS, 2, FTE LICHEICHOW B, P LOEETHENHRTHD . M
EIZ 4% ~5% BEDORKXIDBEVRHHZ ENEZXLND, b 121X, PMTIHEMRIEFICK

# 3.2: WiEH% D4 fRAE (mm)

KHATWT, xXDRINVEZATHRREN L RH->TNDHEEZBND,
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sigma(mm)

i 2% . ’oo
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:\ L1 | I I | L 11

50 75 100
Xx(mm)

(a) sigma (z=46.5mm)

3.23: (LE/fiFRE, X FEAE vs. 43

sigma(mm)

e ehe,

:\ L1 1 I L1 1| | L1 1

50 75 100
x(mm)

(b) sigma (z=61.5mm)

sigma(mm)

50

:_ Q.Q.‘...‘........‘..'..'....
:\ L1 1 I L1 11 | L1 1

75 100
x(mm)

(c) sigma (z=71.5mm)

figRe> 7" 1 v K, (a): z=46.5mm (b): z=61.5mm (c): z=71.5mm
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3.3.2 offRDENY DHHIE

Bk Xe 0T a RISt pm TIEEAELETRTOZRIAX —2FT-ORNREEZEZ LN
505, &R Xe HCIEIEIE Xe HFIZHEARIAN D Z2FFO720 . ZOKRTEEM LU ESEEY LD X
CFMT A0, Geant 12 L 5 aBIROEEB NOFEL T AR I 2L —a Ly E 7ot
Geant |2 & > T x-y i O lmm OFD G o BIRZ B S8, BEL 72 a 2y Xe O T
FTZINX—ROZOMBEZHEALZ, TOZIAX NV F L — a3 E S S,
PMTIZ Ao X750 b R EEAMLEZ KO-, aftli -7 L — FEEHT 46mm THd & LT,

TRNX—ZHE LG OFMmIL, el L-A0ELEZTD . K’ (3.14) # HW T T
7o 120« Zﬁ%bf:j—;‘f‘ﬂ/ﬂ?‘_‘\ ﬁiU%@@t%% Ea(i)\ Pa(i) L, Elziéjﬁj_% Priean ff\

_ 2 Ea(i) x Pali)

P, = - 3.14
mean ZEa(/I,) ( )
ELTRD,
~—~ 8 - ~—~ 15 -
e r e r
E 6 E 0
x 4 X E
05
2 C
0 0o
2 g
0.5 o
-4 C
1 =/ T S S
-6 C :
C : B : : I O soukce . .
_8*\1\\\\\\\\\\\\\\\1\ _1_57\1\ P T
-2 0 2 4 6 0 0.01 0.02
z(mm) z(mm)
(a) alpha spread in Gas Xe (b) alpha spread in Liquid Xe

3.24: a BRDIENY , (a) 134 A Xe FOERT T, (b) 12k Xe FOKET, o BIRIT x-y il
O Imm DN S HE L T D

3.24(a) 134 A2 XeH, (b) XA Xe FD aBOIEN Y OFEFEZEL TS, TDOYIal—
arnb, HAXehTlE, afIHE NS 6mm BREOM TTRLX —2% 42, KT T
1% 20um O TIRET R TOZRAX —2FL . ANREAREDZ ENDND,

ZOa#EEM, A Xe, RIEXe WFIZXL T, PMT OB T#hFEE DL LIz EXONE
BIMIEZEHETS L, H A Xe |, ik Xe h TONBEMIEILZ, ThENX3.25, X 3.26 D
BRIZ2 %,
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ID 1000 1000 ID. 1001
600 ntries 10000 L =ntries 10000
Mean 104.6 Mean 104.6
MS 3.391 MS 2.323
¢/ ndf 268 | 43 ?/ndf 4393 / 33
onstant 586.5 Constant 857.9
500 Mean 1046 800 V& 1046
Sigma 3.362 Sigma 2316
400
600
300
400
200 L
v L
L 200
100 L
o Lo v o &k&x-p ol i YLu‘_
% 95 100 105 110 115 120 90 9% 110 115 120
3.25: H7 A Xe I CONEEMLE 3.26: R Xe TR E L LE

ZD2o07 vy MpbH A Xe | K Xe P TOMESFREZFMTE 228, U X XelZ X
&\ Oliquid \Z aBIRDIEN VR LD THDHEEZX B,

Ugas = Ul2z'quz'd + 0(21 (315)
ERIND, WO T affDIEN Y DOBHFIT,
Op = O'gas — Ul2iquid (3.16)

BETHDLEEBEZDLN, K3.25 KO 3.26 25 045 = 3.362, 0jiguia = 2.316 L5 & | 04 = 2.437
LD,

# 3.2 DEIZ a BT X DM EZMZ R ONLEBfiFEEZ . £ 3.3127-7, (a)~(c) ITENLEN
x=61.65mm, 93.30mm, 124.95mm 75 AHL 77,

3.3.3 offR- L —FEEHE SBREDOER

3.23 005, a R - 7L — bEERE (z) D RE K RDITOI ., SFRREN E L Jp A EAN 7S
N5, K327 13 0OBRERRD 7201, HEENZ 2z, HEEMZpfEREEZ -7/ 7 7 ThH D, x N
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zmm) | (&) | (b) | (¢) | @) | (B) | (¢
46.5 | 4.070 | 3.993 | 3.922 | 3.260 | 3.163 | 3.073
61.5 | 4.919 | 4.718 | 4.497 | 4.273 | 4.040 | 3.779
71.5 || 5.046 | 4.848 | 4.844 | 4.418 | 4.191 | 4.186

# 3.3: a BROILN Y 2 BB L 12t O3 fiFde (mm), (a)~(c) 1% o BIEROMIER, (a)'~(c) iTH
1E1% DA,

61.65mm, 93.30mm, 124.95mm ® 3 HIZDOWTT r v h LTz, z DEENE & HITHREENEL 72 -
TWAHR, ZHIFUTFTOEEREZEZ OGNS,

(1) KENBALEEZRD TND T80, SREIZT L0 PMTIZ A7 06EE | 8D PMTIZ A7
t$®%LiOT&iéoPMT;léﬁgﬁﬁWﬁKid(Riéﬁ\Z®¢éWkléf
ﬂﬁi%ﬁk%<Z®k%WE:6Tm%§?iméwo¢D@PMTKAO%%%%NW
D PMTIZ AT &E N 358, 5fiFRIE AN = No — N I2 Xk 5,

(2) ZHBREL DL, PMTIZADHENWO DI, MEBRENKELS 2D, AT V5T

E1/VNICHBIL, NiZ1/22 105570, Dfifecz L,

o THBREMNIL > TMEBEEZHET DHE. MESMAEITTVIEL CIX z IZHAIL TWD EH
ZADHND, K3.27T FoEHIT, 0=0.0422 +1.256 OB E 7oy L2 D TH D,
HAFBRTIIZD XL D2 zDME & HITHERENELS RAEMRH 5D, ZHEHN TS PMT
NORTHY, 208EL RDIFEFEILD > TN 72D TH D, AA APSI TCi172bi b ARE
B CIE PMT %89 800 AT 5, 1o Tz 3T 5 & bt PMTIZ A% Y - BI3 543
B PMT BB 5720, SFREIIZNIEEEL LR EZEZLN TV,
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Z VS. resolution

resolution(mm)

2 | T T T T . x=6lesmm.
C%) x:93.3bmm

jv x=124.§95mm

0 L L L L ‘ L L L L ‘ L L L L ‘ L L L L ‘ L L L L ‘ L L L L ‘ L L L L ‘ L L L L
40 45 50 55 60 65 70 75 80
z(mm)

3.27: a R « 7L — b [BEERE & 4y ARAE O BEAR
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3.3.4 52.8MeV AN 4} iE

o BIRIZ R B 5 fREEDY . (x,y,2)=(93.30, 50.2, 46.5) £ 0 AHFL 7~ & X D/ fRRE 4.226mm ThH
HEL, It = ety BAEN D TTL 5y MOTFNVX—52.8MeV £ THMET 5, HEED
134 PMTIC A - HEFHE VRO TWBDT, (IENERIZTTIALX—E &, 1/VE ORE
Wb ET5, K3.29 3= 3 LX — | fitlCSREEZ T 0y LIS T 7 TH S,

Energy Deposit (arbitray unit)

0 10 20 30 40 50 60
Depth from Xe Surface (cm)

3.28: y MO T R LF — 2 3 HRHE

X 3.281FF T AHaY I al—ailioT, BEXelZ AT YN T I ALX —2% LT
LR Z RO 727 T 7 T B, 52.8MeV D v #IT AE A5 20~100mm O FEEETF DIF &
WNEDTINX—%ET, HAXe ZEBRIZBIT S z13, o R - 7L — MBS, 312 46.5mm
25 71.5mm OFFH TITR 72D T, RKEBRTO v BROFRATHEREE FARREOKEBTH 5, EBED
EBRTO v BB TIX

(1) 7 AEBRTIE 6 KD PMT Z 7228 . AREBRTIEA 800 A PMT Z Hivy, PMT ¥ 4
2 %o

(2) W AFEBRTIEIPMT 2072 < | zD¥INE & BIZHofRREN LS 72 o2, LML AREERTIZIPMT
NENDT, z O E RRRZE S 72 PMT 5 b2 5720 MESFREIT z (T KREITFD
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QAN
B)BNZTRAX =Dy HIL Y U =B UIEN 5, Gas EBRTHWZ a OIEA 0 IZH~
52.8MeV @ v #ix Xe FTCE W KERIEN Y ZFOD T, NfREEITELS 25,

REDFRENEZ DI, MLESMREIZEMICIMEL ZZEICIT 2R 6005 Bz v Tx
X — 52.8MeV IZxt T A B LREZ KD D & | L.omm BEDSMRENRHDHZ LN 5,

16

14

sigma(mm)

12

10

54MeV alpha

energy (MeV)

3.29: (& fiREEDSME, 52.8MeV IZ%FL T 1.4mm FBEDOSRENE LN 5,
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F4E SHBEOEE

4.1 PMT ®EH

PMT Hamamatsu R6041Q i34 1 / — F’%&»%%V*»%ﬁﬁbf“é AENVTF ¥ R
VI 42 D X 9T, REEN D X TIEF &2 F OB CHIEL TV 20HIT, AN & > THEER
N—ETILZW, ;@B’T 1528MeV®7ﬁb>%fiﬁzﬁéh7"7‘n%iPMT@@%i’JéP o AN A R
EZOBNDHDT, BWAHEFEMEN RE S BELZ RIETLIEEZ LN TWRWVA, Z DBk EE%
TARDZ CITEETH D, PMT OFEFHEE®IL., IR 7+ =7 A2 X > T, HIET. 400nm ®
AREEHNTHEESNTWS, ZRE2M41IZ7RT, 2T 400nm DF 7 RTF 50Tk
D¥% PMTIZ&H THEEOF — & T, #ililic PMT O ER L TOMME ., #fthhz KKK % 100%
LU EDMMHIERE T ey LT T 7 THD, BRI Y —FMOER--HA, R
X7 =R oWl 7 ey N Thb, ZOKOT J—RHEANERDE . B3 E A
L7 F L, X6 2& R b 5,

S

(%)

[0}

®

—
I—

RELATIVE OUTPUT CURRENT
N I
® Y]
— |

! CATHODE ——— \‘\
n ANODE - |- ---- .
1

) . -
-38.8 -28.8 -10.89 8.0 18.0 28.9 30.0
BOTTOM POSITIDN [mm) TOP

B 4.1: a7+ b =27 22X > THLBNTZ, HIRT « 400nm O I %4 % PMT OHFTK A
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PMT IZ A2 HF % EREICRMED 2720121, ZOEFTKFELZFEL SR BERD L,

ﬁﬁ%&6hfwé:®%ﬁ&f@i\%m\ﬁﬁt£ﬁ1®7 ZPHT, XeDY v Fl—a
VHIZE DT —FIEBLN TR, SEHOERTII Y A—F —% a BFIZOT, KT 5%
FOEE - KNV ZHEL . ZoXFEA2 T n—7 & LT PMT ORICEINL ., PMT OIRE - BT
KIFMEEZRARDEREITR O TETH D, MHIMDO N T +—~v o 22 L VFHELKFHRD 201, B
FEfTR> T DY I alb—vaviz, PMT OfEtEE2 AN D LENH D, pt — ety EBRTHODL
Dy BRI, LTmm FBEDO SRRV ERINTND2D, K2 mmBED ARy M E
TR, PMTOX v V7 L —a 2177295, M43 L5110, HAEBRTHW: a IR 24
DAY » RERY T, afD O HH SN HT-OIEN Y 285, 1999 21772 7= EBRTIZZ
@%%%ﬁ@of#\_®%%fmmf:)f Z—iZ, a2V A—FNDOEARNBTE | HTHEN
IOEREETH SO TLE 7O, +aRSGRELZHONLIZENTERNPSTZ, ) A—F—
@+ﬁﬁnﬁ%ﬁ@W\PMT@@%%%@LT“<_kﬁ¢%®igﬁﬁ%@lofbéo

I |

X 4.2: AZNLVF ¥ xAHE A4 ) —R X4.3: = U A—F I a BRSO, 25
DAYy FE@BDI LT, TFDIENY BB,

0.8cm
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4.2 MEKAIZKBHUEDMHIE

MLEDOFFEIZIZ, SEELZ WD IFIEOMIZ, SEAZ WD TERSH S, X 4.41% Plate D
Hul (93.3, 50.5) 128V T, z=21.5mm /5 271.5mm F T, 10mm B X |Z@ES 1T T o 72RO %
PMT OETFH L BEEEORIR T, 4513, Monte Carlo Simulation |= X % 32k & FEEE O B4R
ERLTVD, 2022507 my MaHET 5L, MEFIIEFEICIVHBERD D Z L3bhd, 4
B AT WG OREHEZEZE2 5 ENREL 2 D,

35 et = 20 Foeey
e s 100 ¢ | ; Fe o i
0 [*o : P : 175 e
C ; | r : : F o i
o o : 80 [ — B 2 e
B : : Fe 3 E e 3
: Co 3 125 oo O
20 60 [ 5 o
C L ; : ° e |
: coo | o B "
15 L. | g *
g L S A S 75 "o
0 % 50
F 20 [ g e E
5 F 1 1 B B N 25 o  — —
:\ L1 ‘ I ‘ L 0 7\ | ‘ I I ‘ Ll 0 :\ L1 ‘ I ‘ L
10 20 10 20 10 20
NPHES5 NPHE3 NPHE1
© 180 [ : s [
35 160 F B ‘
140 — 20 o o T e
30 o Ee 3
120 - P 3
2 - I N .
100 5. RO
20 £ L :
80 - %,
F e R |-
15 £ = .
60 g - o
L e L :
10 0 .- C s
C 5 j """"""""""""""
5 20 ‘ r
0 :\ L1 ‘ I | 0 7\ L1 ‘ I | ‘ L1
10 20 10 20
NPHE4 NPHE2

4.4: KETEEEBOBR 6 KRENZh O PMTIZoW T, L ETHET Yy N LT
H o,
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4.5: Simulation (= X % SEAf & BREED B4R
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4.3 EETTHDEE

A BIEBRTHWZEZRIT, Gas Xe 2Rk Xe RE (165K) {1 £ THAIL EBRE 1772 9 %5t
TOBNTND, 1999 FEFE | HEICIEY F =0 N—ZKEIZT 5 R& D 2{TR >R Z0F =
VN —TEEL THIEEIX 195K 23 5E T, ik Xe IR (165K) (2L RN o 7, THITHEK
ZRIEE (TTK) DS RAE Xe IRE (165K) IZHA_THI-BE 5720, EFDOMELZ > EF<ar hua—
WL EEBRAATORVIZ Xe REYLL . WEREZRIBIZR 5728 DBGNEI »7-720 L
Ez bbb,

SRIRIBTOERZITR OO, LTO X I RERFIEZHW, T2 A—2HRL Tn<
VEND D,

o MAEMBLIIZRIAESE (LIN2) Z N TWDHA, ZOEFE/ AT OAOFTICE —F% —%%&
X, MATIHIEROREXa b —LT 5

o ELDIEED LHDENNEAVE AT TN DT, FOEHZ—EIZay hr—LT 5,
o BHFAEZMNT, KEEROWBELRE TS

4.4 Large Prototype

EEBREATIR o CEIHAF =22 3— %, —FEICERARER PMT OAR#IZ 6 K ThH-72, PSIT
X PMT #5800 K WA7-, ZOHAF =2 X—TCIIHIET A Z L IIRNEETH 5, 7E- T 800
AKOPMT OFx V7 L —2aa#{TRITZOICIEHFLOVEY T v T BRUETH D, ZHE
ETITRoTCEET A N EATOERTIE, yHIREL T 1IMeVRBEDOT XX —DW%E FT
¥z b, PMT R 32 KLV, NN —L TV AHEEN/NINWZ ERENS, PSITHW
HIARHERD/NT —< V A EEICHIET A Z L3R CTH - 72, TN DOEREIT/R I
WIZ, Texr DT NV—T7Tid 264 A0 PMT % 7~ Large Prototype Z #HE L . 2001 £FE»H &
B ZBWTEBRZHBT 2 TECTH D, ERIFCIX TERASETEEY 7 © 800MeV E1-&
A =256nm DL —HF —ZMEI ., 40MeV O v REKMHT D, ZD 40MeVy #z AV THE K Xe
BRSO T —< A, PMTOF ¥ V7 L —a %1772 > T <, X 4.61% Large Prototype
MR TH D, REICIE PMT264 K% AV, BiEO7- 0T = o " — 3 ZEEEIC > T D, A
HEIZIE A= LRANSN TS, NERIZH 1500 DRIE Xe Tlii/- i, WIKERE & HEis%x
HWTWEIZIT2 9, Z @ Large Prototype & FV 72 FEBRTH | U 2 KBk & FERICEERRZ -
AL DF X VT L —2a 2 TR D FLZHFL TV D, BERIIEEEZEET = N —HNEIZ
ANERENT %, ZO7-DIZiEE Xe 1, [KIR T CTHEWERRERBEENIEE LSS 2. LV EER PMT
DOF ¥ VT L —arazitihhoTin<,
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Refrigerator ’J:g:L ’7 S LiquidN »
Signal/HV feedthrough —@»g—g@ T . Thernal Insulator
Bellows %%
/— Pre-cooling pipe
Warm wall _ SS ! -
:EED L] q£:§
Cold wall %i /?// i Liqid e
Honeycomb window — | Ei== — . .
T Vi for thermal insulat
Thin Al window \E{ ........ } _| | ——— Vacuum for thermal insulation
o EEEH
Y beam =
% H
00000000
SHH-100000000|
;[ ........ } Photon detector
= st
10cm G10 spacer

4.6: Large Prototype EBR CDF =/ —

4.5 PSIKXZEER

1999 4EEE KGR ST pt — ety BB, A 2D PSIT, 2003 EEBRBMBOTETH D, Wik
Xe e, M14B L0 1L DL I, BROEMRFZL Tnd, ZOMREETIE, PMT
DEBRRE =& — %4772 5 2 DITRHERONIICHIERZ WiL, 2 O#IEZ FV T PMT Offl »
DX VT L—v a7 9, #oT. MIREBINT -0 OMBELRBBRE S 5 BERD 5,
XelZ A L7z vy, XelZ A-oTmBERICKERTFAX—%2EL . ARNEO PMTIZKE 225
NTHZENEZDBIND, > TIOHED PMT OfftEx L<Ma 2 LIFERICEETHS, 4
% Z OBFENR ., KU Large Prototype DEER%Z tiZ, PSIEBRMOF ¥ V7 L —a v AT LD
R& D Zi#ED TN TETH D,
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BERENERIC, 2L T, BRARACBIT 2MAFEIIC 4200 I XELL T TS, &
FEBLEHRKOER - AT FREDO T 2 TR EHL . T TIZBILHL BT ET,
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