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1 EEROBE®

1.1 MWPC OEN{ERE

SEDEERT. MWPC Readout System % V> MWPC Ok 27285 A —% FlZIE. R
B AT, H ADERALL, threshold (LAF Vth) %228t T, 7 —F%2HY. 15§
EN/=T —F 6 MWPC DR 2 R FOBERIEZ B L . £, 20T — ¥ % Lt
THZLICLY, COFRGTTRUVIBRSMWETE 202, ROTL52LI2H5,

1.2 MWPC % BB GeV HFE — LY A XE

Z OEEO BE, MWPC Z [T, BB D 1.2GeV B FMIAERRONTFE — L A X
PUETLHZLILHD, E—LVARXZWETHL WD Z LT, SROERICBIT S —
FyRDRKRESERDDLENHZ L THY ., KREEERERE RO,

SEIDEBRTHNZE — LD 2 )VF =1L, 1.2GeV & 930MeV TH 5,

2 KER[FEIR

2.1 MWPCIZIDIT

MultiWire Proportional Chamber(MWPC) &%, ®EHERICIHA 2 5. KTofE%
WET S0, EYWEEDOSMENMRERIEIRTH L., 2oL > WEFHERICMA. &
NIENREEN S SN HRHEHIMIC, U aryak Uy THEs (SSD) v A 71 Ak
Uy 7 (MSGC) S03% 508, Zh o oRBBIMEENKE VD, ZERELE
BT L2 ENTER, ZhICHLYEHED/NSO MWPC T, 2D & D RR)RE &
RIBHZLENTED,

F72. MWPC DOfEl, 11IZH 5 & 51T, 22D cathode plane [ HFENTIE S F
Nz, SHATT, BBRDOZL VS anode wire 6> TW5b, Z 2T, MWPC 2%E )2 8/
%95 70I121E,. half gap A% wire BfED 326 4 fFORKE S TRITNT 2620, SED
EERTHWSEN S MWPC L, wire @ 1 mm T, half gap (anode 2*& cathode ¥ TR
) 3mmEnoTna,

2.2 MWPC OE){ERE

cathode ICEDEEZ T, anode Z ground IZ%& & T2 2ICLD, H1ITREIND LD
ILEENFAET B, anode IR IERT AL, M2 L DT> Tsh, ZZ T, cathode
ENCIT@EH A AL quencher & MAIN B Z 715 FH A (HATOWTUE 23 2S) T
7zEhTns,

F9. AGRIFIH Aob R @EEL . I Ak A 4Ll . HHEF (primary electron)
V5. @ primary electron lEF?2ITREN TN A L DITFEL T, 22T, 2ol

7



\3 proportional conter ®H® avalanche (BFHEH) ORFEIFEEEZ/RL T 50, MWPC
[E—AR—AD anode wire 2377 proportional counter THAHDT, M3 DL HITb &
FZZTILDMPAR,

YRIZ. primary electron t& anode 121> > THEA (a). SRAREBELOHEKT, k41 A
oAbz EL . B2 EHAUC (avalanche ) fE-> T < (b)), BENOILHIC
& V. avalanche lZWIHD & 91272 V. anode wire Z PHA THREL T < (c), B FIFE T
bEWVRETED N (d). EREFLL TS, ZL T, positive ion DENFKD |
W5 < Y & cathode IZ[AID > THEIL T (e),

: !Eurr!‘i“ili!l:!:;_mlliIillii!:‘i ‘].m:ﬂf{!_’_:l_;
R T G ARTCA R (TR
1 T

T e T T e o
T TR T T

'W:Ei_u” It T WITE R 06

T T AT AR L
R EHIE R M

i IR e

{thi TRRHITEY il o
i 4 | [HHH Ipi“ I - il
R A A TR R R i 0.
T e B "‘,‘-—11“' ; : .
e e e
L T T e T P
R 1 T L R T TR
[Tyt T F T L
i e T
; DT AT D T A
- T e AL AR ERECET T LT
u 11 L T RS
n I AR e T l
L LML R A R R T R
SHECHLCHE L EAEEREEN B e T R A T

1: MWPC 0 [2]

2: anode wire fHEDEGOYERK  (wire [EBE 2 mm. wire EfE2 0 ym) [2]



3: Time development of an avalanche in a proportional counter [2]

2.3 HAICDWT

primary electron Z¥E SN A H AL L TE. g - RB L Wo IEA A ko 2
F—IHEE-RFNBDLZHAD LV b, G- A MLDE—R L RO EFF5FD
HIMREW, LW DL, ZOFVEFLOHmBCLIVB[ONLSTXIVF —2GMEX D
METHDL, 22T, LWL DODDH ZADFHE - A A4 {Ld potential Z=L TH L,
FH1?7ED, XeRKrOFWAr KD bEL TWAD, I A NEEEZ T, BN ZA0T
S, At ABHWSE NS,

LU 727586 . Ar counter Tld, JKAMBHIIC ADRINC 103 ~ 10* 28X 5 & DK
ABEE /D Z LN TERY, ZOMBTLUATORLEDTHSL,

e avalanche DIBET. i EINTZRFEL . A ENTRFMBE6N 5,

— S EREFO%5E

* FHEEL 7=FH Al photon D Z @ L THOAEEIREICRL Z LN TE S,
* FIEEL 72 Ar i1 6 i & B photon DI g/NZRIVFX —1d 1 1.6 eV T,
cathode IZffiH> 1 TV>5 Cu @ ionization potential 7. 7 eV & U +40IT K
AN
x ZD7=%. photoelectron A% cathode & 5 E &I, APD avalanche D&
I ITHTL WAD avalanche IR E 5.
- AFMLESh R T o%5E

* Arionld cathode lICBEIL . Z Z Celectron Z 5 L BN HMEICR 5,

x Z DM, Arion & cathode DL DO T xIVF —Z12 L VY, photon A¥HK
HEh, TN &Y cathode THERIRIFLZ U photoelectron ASHHE &4
BHh, F2E. 2 (secondary emission) SWMRZ 5 &, &EEREHN
5H D —DDelectron /XTI, LI EENES 5,

« W OBEREL BN /24D avalanche Z1EY T,

* WY)RBEE CIA Y., Wl S BROMERIE, KAKELZFI SR T
FE TITE,



DT H AN EY) LRI E T AN KAMEFERICAS 20K DITT 572012,
AR Tt X% quencher & FEHEN 5 COy- i-CyHig E W5 2SR 0FH ARIBETH, &
@ quencher DEE % LATFICEHHT 5,

o IEEL 7z Ar J 26 &1 % photon I L T
— [EEERIRE) & VS Z2FERHBIEIRBIC L U . TR 2V F —fHIk D photon % K

INT 2.
— TOWRINL 72RO TR T XN F — & i1 & O FMEREL. 73 0BEHT LY. B
HEED,

— AF LU 12Z 1 F5rF8 cathode THIFIY 5 K
* secandary emission 2% Z & 722\,

« PRI 58, NEEEITESEZENRT 5,
o ArionlZxfL T

— RUIRL TWBH EIIC. Ar kY bR A F > {b potential ZFf> TWH DT,
Ar ion ZHME{LL . cathode lICHZET 5 Z & #[)i<,

72721 . COxldi— CyHyg lTHER T, quenchar DREFIMFHN =8 . DI WHERTIIH 5
A3, secondary emission 2358 Z B WREMENH B,

Excitation | Ionization Mean energy for
potential | potential | ion-electron pair creation
[eV] [eV] [eV]
Ne 16.6 21.6 36
Ar 11.6 15.8 26
Kr 10.0 14.0 24
Xe 8.4 12.1 22
COq 13.7 33
Cy4Hyg 10.8 23

%% 1: Excitation and ionization characterristics of various gases

1]

2.4 MWPCICBFBEBDLMNY

MWPC 1F—A&K—KD wire |TFHENITIMNLL 7z proportional counter T 5 A%, wire —4A
— R EANER SN T B DT TRV D T, M4 OERD & > RBEEREN S 5

10



X 4: MWPC o4

CRERRERE . HENFEE ), K125 @EL0 2R, BEOIEFICTKE WA B TES N
electron IF T ISR S, RIS, INSWEE B TES NV electron BRI S FHRIC
C CTYESHNN Tz electron ¥ anode wire ifEE TR U7 ML CT&E T, HlEShktishsd, #
D=, H4ADERICH D EIIFEFIIRZFIWLDICRE, ZZTHLHEECOFES
FTHRIBLTLES &, HIAIE., AELR > TARL 2h-F03MEK C 2 @il 725779 X
TIBEBNHETL £, FBMNILL 7Y, Cluster size (3.2ZHR) WNKEL R, (ESD
REEMELS > TCL £ 9.,

2.5 AL ERR
2.5.1 MWPC Readout System D#¥E

MWPC Readout System i%. £5k VME 7L — k. VME 22> h @ —5—_, PORQ (Control
Signal Distributor), HOG (Signal Latch) # XU ASD Board 2 5 SN T 5,

JV—ME, 2128y hT6 UVME T, 2|6 2my MIEAED J1/J23y 7T L —
VT A DHEAEL Ry ha— VDD DEAMEVME €Y 2 — Ve AT LI MW TE
5, FHI1 6 2y MIEHED JI Ny 7T U =V L EFRI2 NNy 7T L =V TETEY,
Bb Mo zxay MEIPORQEY 2 —VEH, BV 1 50210y MEHOGEY 2 —)LH
MTHD, Fi¥kI2 Ny 771 —1%, PORQ & HOG Y =2 —)VIT-5.2V, +3.3V &£-3.3V
PG T L e BT, PORQM SN by ba— U EHE% HOGICEYE T A &%
95, HOGlE. ASD Board 60t v MEEEZEFEL . PORQ»6 OflffEHIC LD Y
MEBETvFTEHEY2a—NVTHDH, T—FF, VMEary ha—J -2 k) HmAB SN
%, 72, ZD ASD Board. [HEEETRHF SNz CX3183Q (SONY) IC & v eR — k
LISME BT & 200 [3],

2.5.2 ASD board

ASD X %Z @ board _EIZ. Main amp & Discri Z A T 5 DT, ASD board ETlEFI
ITTIIaY vy IEFICRSTHT, 2oy v 75N HOGEY 2 —)WlE6NHZ L
W25, Zhd, ERE»SERIEBTVESLN D L T, BEGRE 0B r 751 <,
e, BEAFONSNZ LS. RERHR T, ZORE, ASD board FTOFB D%
PUIR 50k H 1T B,

11
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5 55 0ZHuEfE (SPICE simulation of (1) the preamplifier output, (2) the two
main-amplifier differential output signals,and (3) the two comparator differential output
signals (LVDS) .)

2.5.3 PORQEYVa—/N

PORQIZ. A b — G52 LW E NN EZEL . Kk 2NNy 7TV -0 %
AL THOGICHMET 5. LATIC, SHOEBRTEIE Ry -V E522T 5,

e CLK

— W@ ay 7, N5 0 MHz LA S D NIM LX)V ay 729 #x
LZEMTEDL, SEBRTIE. NIM U )V,

e Gate Width 1(4-bit)

— HOGMWASD D6 DfEEET v F T LB — NDiRERD 5, 7 — Mg,
CLK JAHIL 4-bit DfEDOFEE 725, fHIEFT 4y T - AL v FITLVPID L, 5K
BRCIE 4-bit DfEZ 3. 4. 5L S¥. Gate Width & LS &7z,

e Delay

— ASDD S DEBHTY ¥ IV BIERKROREME 5X 5, BERIY. CLK F#iE
6-bit DIEDOFEE 725,

e Vth

— ASD HoBMEEE., SEikvay b2V (M) ORI g A—F —
ZRIIAN—THEZS TS/, 80, 100, 150, 200 mV &
BlLEE7=,

12



PORQ 7T ¥ k84 L

Vthl1ERRT y¥rax—¥—

Vth2 SBEZARTF > axr—¥—

fiE8s o v s (CLK) AF) (NIM)

h1 A — (Trigger) AJ7 (NIM)

F A h2% A (Test Pulse) A (NIM)

A7 AHAEES (INIT) Ay (NIM)

Busy /7 (NIM)

VME 7 7 & & B 54T

Q||| |o |k |[wW || = |3

Vth1 7 A NEEE DK F

TSy FRAO®mT

Vth2 B7F A FEERDHEF

Busy i FIBF 24T

2.5.4 HOGEYVa—J

HOGZ., J28y 7 7L =AM T PORQ M H LG Eh R foay ha— U ES5%2 H
W, ASD Board 26 O 5 DM E 17709, —DD ASD Boardd 1 6 F¥ > XV 5H
1 5D HOG Tk 4 2D ASD Board (516 4 F¥ > x)V) ZFiAaih
TZEMWTESL, % ASD Board 6Dk v MMEgHEIE%& ASD Board Z 2121 6 Fv > %)V
ORENNIMEBEL Ty b3V (H7) ol haEn s, £7-. HOGIZ. +3.3V
BIEEEE%Z ASD Board IC#i#59 5, 7 Z )V EIEH]
B 6 o %, Gate Latch [FIFIC & V) Trigger (5 5 DX A I 7Ty FSNb, SEOD
EERTClE, BEEBIINVOETINRODOZ A IV TN — MNANICKZKICey bR EIND,

MR SN TEY,

&-3.3VOEREMETLH, 61T,

6: PORQEY a2 —)bD 71> kN )V

13




# HOG 7o v b)SR)L

08V ARAMRT - 5—TNV TRXZF¥—,0-15¢ch
® ASD Board 5Dk v MEE (LVDS) DAH L,
Vth BE. Test Pulse §5 D71, EiEd ASD Board
CBHET 5,

2 [200Y 4R FRT- =TV TH25—,16-31ch
@ ASD Board 225Dk v Mg% (LVDS) AN L.
Vth B/E. Test Pulse §5 D1 S, EiEd ASD Board
AT 5,

3|20/ YVARMRT =TI ARXRIH—,32-47ch
® ASD Board 5Dk v MgH (LVDS) DAH &,
Vth BE. Test Pulse E5 D1, BiFEd ASD Board
HEAE T B,

4 |20V A RIMRT =TV %275 —,48-63ch
® ASD Board 2*50t v MES (LVDS) DA L.
Vth BE. Test Pulse 55 D7, BEiED ASD Board
AT %, ’

0-15ch Dk v MEFED OR KA (NIM),

16-31ch Mty MESDOR HH (NIM),

32-47ch Dk v MEFD OR H1 (NIM),

[ N IEN B o208 V)

48-63ch Dty MEFD OR H1 (NIM),

7: HOGEY a—)bo7may hXR)L

14



2.6 HlEHE (bremsstrahlung) [CDULVT

TR Y EIGIC & o TIEE % V) 7RIS i 9 2 BRGNS, £ 7213 2 oighEaio
EhRVD, —RICIE, MEEZETL TS ERTY, MEORIEO 7 —ay 2T
RIS Z B, B OMERIIFIBR T OMEEDOKE SO —FICHHITHDT, AL KE
Sy —ay e 5L, B oMRIIKFOEED “FIIKEMT L L1225,
o T, SHOERD L D ICEFIELFTIE SN BN ER T CHLETOHE.
B 5,

2.7 MWPCIIE % +- ray ORI FEE

MWPC Tl 2.2, 23IZEHEPN TS L DIZ. HREA A LL T free electron Z/ES 7
Thideszn, LALARRS, SEDOERD K DI yray DT RIVE = E0 & HER)
RREWEZ 602D, yray ZRET 52 LR TERN,

ZD=D. K8ITH B K DT y-ray & converter (SRIDEERTITEHHME S 3 mm %
) 1234 T, pair creation 2 Z ¥ 5, ZL T, pair creation IC L VFEL Tze™, et &
MWPCIZ & - TR T 5.

¥ 7z, pair creation ##2 Z 9 £ TR (Radiation length) %3 2 IT/RL TH L,

Material Z | Radiation length
g/cm? cm
Ar 13 | 19.55 14.0
Cu 29 | 12.86 1.43
Air(20°C,latm) 46.22
CO; gas 36.2
Isobutane 45.07
Polystyrene,scintillator 43.72 424
Polyvinyltolulene,scintillator 43.83 42.5

7% 2: Radiation length of various materials[4]

2.8 Tagger(ZDIVT

Tagger X 8 & 1%, HEIHEHNC & > TRV F —% K57z electron R THZ 21T LD,
UFoRD &1L T, HiHiEN 5 phone (7L — AL AW, y-ray) ORIV T —LPET
BHDITHN B,

E, = E. — Eo (1)

15



ZZ7T. E,. Ee. Eo 30 Zh, B &N % photon DL )VF — Electron Beam H
D electron DL R)VF —, FIBEHEFHBR DO T RV F —% K 5 7z electron DT R )VF —%R_RL
W3,

ZOMHNE. MEHEITPT SN TSR 1.2GeVICHEDLETNSDT, TV ¥ —
% U5 Iz electron 121X 7 ORGP TRIEE 5720, IEL WHEZ @S 2 N TETITHA|D
T e s, Z D electron A Tagger I L VI SN 5, Tagger IF£EFT 50ch H U .
1.2GeV @ Electron Beam 26 it 3 5 photon DT )V F —ITH L TEB LT 1.1GeV
25 800MeV £ T 1ch #4721 6MeV ICHHE T 5,

X222 H 5 & DICHIE T HEFTTC Tagger DIEHE AATT UV ALWAHZ LIT LT,
yray DLRNVEX — R PIET 5,

3 MWPC OEEREDAIERAS

3.1 EREE

Z OEFRTHWEEE L MR E/RL T, K10 ICERRESSORE. F11. K121
C DEBE BB ORERTHHL 72 MWPC & Plastic Scintillator O~f#i% . X 13 12HlE
ICHWEERZ RL THEL,

16



Converter

y-ray -

et (detected by MWPC)

(Pair Creation)

8: Pair Creation

Bremsstrahlung

1.2GeV(930MeV)
Electron Beam

Energy Loss
Electron

Tagger(search electron energy
for defining bremsstrahlung energy)

9: Tagger

17



Bsource

r:W Collimater

MWPC

PMT

Plastic Scintillator

10: BRHZRORE

| Window-B
L 1 Cathode
Anode-Y
Cathode
Anode-X

128 : :

| . . 1 Cathode

' 128 ' | Window-A

Bace

- Plate

220

wire spacing = Imm
half gap = 3mm

11: MWPC o~k

18



100

Plastic Scintillator

thickness =10mm

Plastic Scintillator for VETO

920

12: Scintillator O~k

19
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B-ray

MWP}Z/ ASD

Scintillator PMT

/ V=1490V

HOG(B)

Disecri
Vth=100.0mV

Coin

Delay(A
(0-346nsec)

PORQ

13: WM

20




3.2 Cluster & ClusterSize DEZE

2?7128 B & D12, Cluster I trigger 23530 5 72Kl MWPC NI B TAERHI K -
7z wire WS FHET AT L o TEZ SN, ClusterSize 1L EFUINE 5 72 wire DA THE
295, ¥7-. Cluster. Cluster size DRKE S DE|EIILATORIC L > TEZRZIN B,

Cluster;
Cluster; = ———— 2
e >j=1 Cluster; 2)
Clustersize;
Clustersize; = LLCTRIEe (3)

> =1 Clustersize;

Anode wire

>< ; avalanche collision

Clustersize =2, 3
Cluster = 2

14: Cluster & Clustersize DE

3.3 Efficiency (M%) DER

LAl DLEERTIE trigger % scintillator 12 & > THTF B DT, trigger I & D ES N7z gate
DFENT hit events 23 MNP L 5T, D5, ko> T ETEZEL 7 Cluster Z T
Efficiency DEFREEHL &, LLFD LIk b,

> i1 Cluster;

_ 4
> izo Cluster; (4)

Efficiency =
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3.4 AIESE
WERELHILIF O & 5128 S TR -1z,

1. F= U N—NDEEH A (2720 . REHT ADREITE DFRMITBNTH 5 cc/min)
(a) Ar & i-C4Hyg
(b) Ar & CO,
2. F = U N—NOREH ADE ZNZH RD K DITE LS ¥,
(a) Ar:i-C4Hyp =6:4, 7:3. 8:2, 9:1
(b) Ar:CO,=8.5:1.5, 8:2, 7:3, 64
3. PORQ ® Vth Z ZhZ 2z
Vth=80.0. 100.0. 150.0mV. 200mV
W LS, ZOB, K6ICHIRI Y gy A—F —2B{tS¥LH 2Ltk K
1312% % HOG (B) ® Vth 22L& ¥ L2 M TE L, 2£ 0, MWPC 6B E
NBHEBT. VthATOULDOEHIBRTHZ M TES,
4. gatewidth % Ar : i-C,Hg TXNTOERSLELE Ar: CO,=8: 2 DKL, #9100, 80. 60ns
LELE Rz, D Ar:COL 13H 100ns DAHEE L 7=,
5. background D% ZZ 572012, 3 OPEIRNED 572 L . Vth=79.3mV. Ar:i-C,Hq
=8:2 CTYIREL 7z, WERRITRZ DL DT 5T2,

Scintillator(counts/30sec)

MRIRD Y 16000
MR L 300

% 3: back ground D572

3.5 HIERNRE

1. Delay Curve Z#J%EL Delay Time #REL 7=z, Z DK, X 13 @ Delay (A) & FEnrh
THDHEL ZAD Delay 2L S ¥,

2. Plataue Curve Z Vth=80.0mV DOEICHIEL 7=, Z Oy, WEERREIEED 100V EkE
THIEL Efficiecy WD LBEEL 2otz 2AMS ., [BFEE 50V ICL T, HEIAE
HET. WEL &,

3. Efficiency ¥H A REEZ o7z Z A5 50V OREBRT Efficiency & ClusterSize %
WERGDOb & T XTOHHITO>WTHIEL 7=,

4. Cluster IZ2WTIE. Ar:COL IZBWTUE TR TOMESMT Ari-CyHg 1220 TIE
Ar:i-CyH0=7:3 DR D HJEL 7=,
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4 GeVHFHAXDAENE

4.1 FHBREE
Z DREERITH W MWPC & Scintillator 13X 11, 1212H 5,

4.2 FEREBEDME-ER

FERIEE OMEBIRER 15 £ M 16 ISREIN TV D L IR > T 5,

Z Z T, K151TH % pair magnet 1% pair magnet DR T pair creation |2 & U FEAEL 7z
et e BHGEMNT TR HZ 8 THT, MWPC £ TEPRWVWEDICTHEODLEDTH
5%, F7z pair magnet DHICH 5 conveter & Scintillator 1%, —FEIC EIRE T2 > 7= LT
DNEDHLDTHY . HWADEBIIIEURR L iz, TSIk ET R, K1613K
15 D Rack O DOFLERTH S, ZNITOWTOFFIE4.3I1CL TH D,

4.3 GeV Tt — LY A XAFERBRRAICDINT

16 ® VETO Scinti. 1%, VETO ®Ofj& VETO ®HC pair creation i L VES N7z e,
e 1L T, FIICRLTHDL LI RFIAIVITERMBLBEDIC1I8 Y 7w L Iz,
2FD. 18D (A) D& ZAT., OUTDEBICT S LITLY. VETO D7)V AW
127256 DT, VETO OH % 5 WNEZ DHIT pair creation IZ& > THE6EN Tz et e~ 2 —1])
BHIL & 2L T, bb55A, (A) OfEEZ OUTICYIHASZLICLY, Zo
. B WL Z DREID pair creation TYEHNTz et e— DARERIBTLHEIICTHZIL Y
T&E5, ¥/, ZZToO ITAG e E 1N THLEFIE. 2.81ITFENTH 5 Tagger D 50ch
DORDEBTHY, ThEafryFrARRANDLZLICE), BREL zet, e DT X%
IWF =B PRET L Z LITHNZY, Tagger M5 & 720 5 7z low energy photon D7 7
T NI hit B YRS DITHNB TN S,

X 18 @ INHIBIT {25 £ 13 — LT e W H {E5% VETO Scinti.. Scinti..
STAGD VETOIK AN S Z &IC&LY, BE— L TR EITIIEL 720 & 212l T s,

18128 % & D12, TDC Stop 1% Tagger50ch @ OR DfEFMW A >THBY, —FHE A-
TEREBEMNTDCIC Stop MBI khs, Zhik, ZhvZh o ch {5 D TDC
Stop DWEINAAZMET HZ & T, 7I T » F IV hit % offline FRATRFIZELY R < 729
DHLDTH 5,

¥ 7. SCALERICIZE — LDRREMHEDIHIFEENRAY . ComtHzFiA e HL & bil,
Z @ Count ¥ % reset § 5 & D172 >TC %, SCALERIZZNZ ., VETO Scinti.. Scinti..
YTAG. request. accept ® count HZ A T b, Z ZTrequest £lE, T2 —F—IC
XU TT —FZ PRI RN WD FEDORT, accept Ll&k, TD D bDT —F & FeH
RAAUEEICHYE T2, Zhid, arvEa—F =857 —F 2HMmAATHAREE, VETOIZ
width = latch DfF 52 AN 5 Z &IT &Y, MBI ERISET R NE D ITR>TnD
mHETH S,
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VETO MWPC
Scinti. Bace Plate Scinti.

Converter

\77

187 111 66 22

10

10

448

X 16: 7 v 7 OF OFELEX

4.4 AEFRMH
AR DR TCHEZ T8 - T2,
o EFIL 7ZiRAHN A Ar: i— C4Hy = 30(ml) : 13(ml)
o TNTNDOBMETERE (threthould)
— VETO Scinti. Vth = 83.5mV
— Scinti. Vth = 30.0mV

— XTAG Vth = 30.0mV
— HOG Vth = 198.3

o TNTNITMT Tz HV

— VETO Scinti. V = -1400V
— Scinti. V = -1400V
— MWPC Vth = -3900V

o Trigger S

— 1.2GeV O (converter §5HEL TZNZ)

* Scinti. ® VETO ® Y¥TAG (normal radiator)
% Scinti. ® VETO ® LTAG (radiator start position)
* Scinti. ® VETO ® Y TAG (radiator stop position)
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s TAG

19: Avarxa—FI kb2 A4IVT

% Scinti. ® VETO ® Y¥TAG (without radiator)

— 930MV without collimater (conveter 5 5 ML TZhZh)

* Scinti. ® VETO ® YTAG (normal radiator)

* Scinti. ® VETO ® LTAG (radiator start positon)
% Scinti. ® VETO ® YTAG (radiator stop positon)
* Scinti. ® VETO ® YTAG (without radiator)

* Scinti. ® VETO (normal radiator)

x Scinti. ® VETO XTAG (normal radiator)

— 930MeV with collimater (converter 5L TZNZ1)

* Scinti. ® VETO ® Y¥TAG (normal radiator)
* Scinti. ® VETO ® Y¥TAG (normal radiator)

e Beam spil time 21s HEER 4s fRkAr L WSV A 7 )L

5 SSERIER

5.1 Delay Curve
Delay Curve DHIFEICEEL COFEMIE. AT L STl 2,

o Ar: i — C Hyy D

Ar: i—C4H;g=8: 2
chamber 2237 5 HV=-3000V
HOG @ Vth=80.0mV
gatewidth=60,80,100nsec

. C02 @Ejd‘:

28



2001/03/15 21.56

100 | saa ®100n

[ f./. A:?\\ W 80ns!
% [ A-60ns
| / # /
70 f

1 NARELY
N
S L
L L
gl N

150 175 200 225 250 275 300 325 350
delaytime ns

20: Delay Curve(Ar : i — C4Hjp = 8 : 2 Vth=80.0mV HV=-3000V X-axis)

— Ar: CO;, =8:2

— chamber [Z2F 5 HV=-3400V
— HOG @ Vth=80.0mV

— gatewidth=60,80,100nsec

MWPCIZ2 7z HV 1%, +40C Full Efficiency ICET AETH L, ZhiFZhZTho
gatewidth IZX L T, #Y)7R delay time ZRET S DICHESINZbDTH S, ZhbH
DI E DB ;5 EEFS 6WE, ZRNZNOWEICBT 5 delay time & L 7z, 29
THZELT, ZLDEBDSEDELRELTRITAN-TELHLEZONS,

CORERIE. M20 K21 D& Ik oz, £oT. ZORED., R4D X HIT delay
time ZPEL 72, £z, Z D delay time IX[F U gatewidth DI, BEHT AR 5 T
O ZNITE BTN ZX T, IXRTHELC &L, £/, ZDIE X-axis & Y-axis TZ
NI DEBRIITIBVDT, XaxisDAhe L7z,

5.2 Plataue Curve (¥ XT X-axis)

22, 2313 4 Ar ¢ i — CyHyg DIRAEHN AT & 5 Plataue Curve &, gatewidth @
B4 &k 5 Plataue Curve A3, 24. 25. X{?? 1344 Ar : CO, DIREH AL k5
Plataue Curve. gatewidth!Z & 4 Plataue Curve. VthiZ & % Plataue Curve DZE{LAR S
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2001/03/15 22.34

\
A

L
1L/

120 140 160 180 200 220 240 260 280
delaytime ns

100

ns

e,
Y
“'-1

T
™)
—

21: Delay Curve(Ar : COy = 8 : 2 Vth=80.0mV HV=-3400V X-axis)

BEH A 60nsec | 80nsec | 100nsec
Ar: 1— C4Hyo | 230nsec | 225nsec | 222nsec
Ar : CO, 220nsec | 220nsec | 210nsec

R4 TNZT N D gatewidth I BT 5 delay time

30



2001/03/16 00.25

Count

100 o
¥ Ari-C4H10=9:1
® Ari-C4H10=8:2
B Ari-G4H10=7:3
80 [—A--Ari-C4H10=6:4 / /
60 / / / /
40 )

|

o

0 P A il M I . L L L L
2000 2200 2400 2600 2800 3000 3200 3400 3600
MWPC V

22: {RAH ALDZEALIC & % Plataue Curve(Ar : i — C4Hg, Vth=80.0mV)

hTwsd, M2 L0, i— CHy DEEMZLVFE Plataue IC ADBENAHITY 7 LT
LMD, ZOZelE, 24D Ar: COICUFRA S, INE2.3 THMHL L&D
IZ. quenchar gas 3HEINIT 5 2 LI kY, HEVBBT 2EBENE S R 2 & ZEKL
T3, ¥/, Plataue fHIEK Y quenchar gas WHINT A2 ik, R<moTWnWEZ e
M5,

gatewidth IZ & % Plataue Curve IZBWTIE, i — C4Hige COy EBIF L AL EN RN L
INCHRA B,

Vth T & % Plataue Curve DZLIE Vth 287 72 513 & . Plataue fHIRIC A5 DAL
RINSEL RS TWBZ EMNGNSE, B, RTHSR X 51, Plataue fHEIC A RID
H39 5 & Efficiency ICZERH B Z 3005, UL, Vth AMEW 5% Efficiency A% R
D XDy LA KO AXEF ST TL 0, FERE L T Efficiency 2 <
RoTnd, EEABNS, E¥HE6ICL A, JlIFET Plataue fHIE T ¥ 2728, Plataue il
AIDMEIZH £ 0 BRZ, 2D 78, Vthld Full Efficiency 23563, 2>2 1437 Plataue
D 5 Vth OfEEZ BRENRETH L, £ ->7T. 53 Tl Vth=200mV OB D HEZ R 5,

5.3 Cluster size [CDWT (X-axis DH )

Cluster size £ 1%, ZTNIZWOITIEMEDRREDTNE WD 2 & 2D T, NSTHITN
SWFEE RN, 2W0n) Z2ild, [X29 D& Efficiency 2% Plataue fHIRIC A 5 DI DS
TWBED, ZHEBZ 6 < gate ZYEA KK 20nsec DETADHFET 5 Z L ITERKT L &
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2001/03/16 00.39
g
§ 100 ®---100nsec
r M 80nsec
A 60nsec
80
60
40
20
0'“?""/0///
2000 2200 2400 2600 2800 3000 3200
MWPC V

23: gatewidth DZ{LIC & % Plataue Curve(Ar : i — C4Hyp = 8 : 2,Vth=80.0mV)

2001/03/16 01.12

gt Sa

Count

Ar:C02=8.5:1.
Ar:C0O2=8:2

ArC02=7:3

> B 0 <«

80

| /
| /
/
//

0 T b b b e by
2000 2200 2400 2600 2800 3000 3200 3400 3600 3800
MWPC V

20

24: JRAN ALDZALIC & % Plataue Curve(Ar : COy,Vth=80.0mV
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2001/03/16 01.36
g
S8 100 ®---100nse
B 80nsec
r A 60nsec /
80
60
40
20 /
7‘““"‘”"“?7*7%;”‘ PN R R R
2000 2200 2400 2600 2800 3000 3200 3400
MWPC V

25: gatewidth DZE{LIC & % Plataue Curve(Ar : COy = 8:2, Vth=80.0mV

2001/03/16 01.17
g
38 100 @--Vth=80:0m
M Vth=100.0mv
A Vth=150.0mv
Y Vth=200mv
80 //
60
40
20 //
2400 2600 2800 3000 3200 3400 3600
MWPC V

26: Vth OZEALIC & % Plataue Curve(Ar : CO, = 7 : 3,100nsec
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2001/03/16 03.59

< 100

[ & Cluster size:

@ gatewidth=60nsec
M gatewidth=8Dnsec

60

40

~
/ ~

Cluster size:

20

.

I

L

Cluster size:
—
2600 2620 2640 2660 2680 2700

MWPC V

S

AN

27: Cluster size(Ar : i — C4H19=9:1,Vth=200mV)

EZEZAo6ND, TD®,. gatewidth=60nsec ®DFf, ¥ U F 1 TL » Full Efficiency IZE|EL
TWaneZxaohs,

LD 27, 28, 30. 31 &% RAE 55608, &4 D gatewidth 1F 71T & EF- % { Effi-
ciency A% Plataue fHIIC A>T 5 Z &5, £z, Cluster size ICBL THATAHN
X, gatewidth ASNEWMEE Cluster size=1 DE|EDZ < 5>D Cluster size=2 D3/NE <D
Cluster size=3 B/INSWNE NI Z B gh b, DF Y, gatewidth /NI WNEE, MWPC
DNEDRREO R LR W5, LALLM, NSTIEE 5L, 5EX Efficiency
23 Fulli2A7h3 2 { 72 5 7= Full Efficiency 232K T &, 2D +4372 plataue fEBADHELR T
&5 gatewidth &z RO 5 Z & WNEEL 15,

F 7. BliC & 5T, Cluster size D¥ENIRJKDDOENIGITKEREZRH D Z W5, 2
L. 24 THIAL B BDILMB D ERL T 5, 2%, SHEDEE. delay time % Ar
ci—CuHip =8:2 THDZ/20DIT, fDH T & 5> THL TR Z N TlEARV delay time D
=i, M4iZHbH, COR U T NEETRELFEFETHRHL TL -0 EERS
ZEMTEL, £z, MEMNPRFETL delay time THIEL 7=F55%. FL delay time T® Cluster
size DRKEZIIKIZNRY DTS D2ENH 572, T Y gate20nsec DEFALASEIHRL Ty
LHEZEZABND,

Cluster size DI EZZX 2B, Ar: i— CHio KU D Ar: CO, DIEFIMENEEZEZHN
5, LWL Z2MS, EBIIZH5METIIRY, ZhiZs42RTH6 ANIENN1 5,
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2001/03/16 03.45
< 100
= X efficiency / @® gatewidth=60nsec
= B gatewidth=80nsec
r A gatewidth=100nsec
80 luster size=1;
N\
60 \\\
r Cluster sze=2//
20 /// =
[ Cluster size:3|/l?)l?!
L i .
.
0 T . . .
2900 2950 3000 3050 3100 3150
MWPC V

X| 28: Cluster size(Ar : i — C4H10=8:2,Vth=200mV)

2001/03/16 03.50

< 100

T
80’\>< |
e

X efficiency

/N

/

LAY

60

o

- A gatewidth=100nsec

40

\\
- @ gatewidth=60nsec
- M gatewidth=80nsec
///t
//‘

2 | e
-

L L

[RAR

Cluster size=3
T

0
3050 3100 3150 3200 3250 3300
MWPC V

X| 29: Cluster size(Ar : i — C4Hy0=7:3,Vth=200mV)

35



2001/03/16 03.57

< 100 —
L / X efficiency:

L / @® gateswidth=60nsec

L %’\ M gateswidth=80nsec

80 . \ 1100nsec

Sy

r Cluster size=!

607 \

W /Y
/

40
r Cluster siz / /

20 _'//‘/i //
[ e
L Cluster swze'iéék/ak,—c

0 ; . . .
3300 3350 3400 3450 3500 3550 3600
MWPC V

X| 30: Cluster size(Ar : i — C4Hy9=6:4,Vth=200mV)

2001/03/16 04.09

< 100
= X efficiency
L @ gatewidth=60nsec

L W gatewidth=80nsec

80 ~ A 1=100nsec
[ \ Cluster size=1

60 7 - \
L \\
s

40

Cluster s\ze=2|/I

L /

Cluster size=3 :7‘

L —
EE——
0 I I
3250 3300 3350 3400 3450 3500
MWPC V

31: Cluster size(Ar : CO2=8:2,Vth=200mV)

36



5.4 ClustercDiVT

Cluster (3.2 Z8) LIFREFICIE S 72 wire DB TH L Z 6. TN KEL
b e, KA ESTAEVNFFETERW D, ZONENMERRIZEEL 725, Cluster size
MRKELILDBE WD Z i, EEVREMN LD, NEDREENEL b, W) Z L 2 EK
T 505, Cluster W RKEL B LS Z &iX. accidental hit BRHL TL £ 5 DT, 5548
[R5 WD KLl A, KA E s AMEEZFFETI R, &) 22l b, Cluster
A% 1 T Cluster size 28 3 DR, K FIDRE LI DDI bOENNEESTZZ &ITRD
RES AL S FEL D, LALLM 6 Cluster 28 3 DI, FiFM3 2D 9 Badlle
BoeMFRETERWD, FlRe L TR S 2> TL £, 53 TRz
7203, HEMIC Cluster size ldi— CuHig DD CO, KD HEWAS, K32, 7?7, 7?7 & RN
TYH BTGB, 1 — CyHyo DIFE D IEHIC Cluster DRKE IM—ETH LD, COy D
HiEk. BENERBITL 72085 T 4 & Cluter=1 288 L . Cluster=2723% { 7> T <
DM 5, 51T, gatewidth A% 60nsec DEFIC T TICEIWEN D HFEERLEIC/L>TL
i Of:c

COy DEFIT Cluster ¥R T HH M E L T, 2.3 TRRNTH 5 L H1Z. COy ®D quencharing
AEFIMERNN = DITHE Z 5 secondary emission D7D TH D & E X 65, secondary emission
IZ & D BHD avalanche 7> 5 BN T D avalanche B Z 5728 . Ik gate DHFIC AN
RN E HIZT B®ICiE, BIER avalanche W Z s 2B OEFITTHICTKENVE ZZH
NHEOT, ZNEHS DT VthEZHIT 528 LD bl A gatewidth Z DA D delay
timeZ T HbALBEDOELILDHMNEETHIEEZ, ZOLIITL GHEL 7z, Zof
HENH 34 THY ., HEMNIC Cluster ZHZ 5 Z L 1L T EZAS, 60nsec M7V 6 BENRRL
FBICRD ., Z ZIZFEE TH2R0A, gatewidth=40nsec THIEEL 7zBlE. +431C Cluster
AL EMNTELN, ToRME. WEBMIFHRPRES AL STL E57,
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2001/03/16 06.16

< 100

E—

80

60

W Vth=100.0mV
A Vth=150.0mV

Y Vth=200mV

40

20

cluster=2
cluster=:

o o

0
2950 3000 3050 3100 3150 3200 3250 3300
MWPC V

32: Cluster(Ar : i — C4H;p="7:3,gatewidth=100nsec)

5.5 GeVHFE—LHAX
5.5.1 HAMLRBIILDHE

SEIDFEMTTIE, FERMIC converter Y 6 converter L DEFIK Z&IT&kD, ©—
LY A X% RkDz, HE L TUEERTD converter T pair creation 2 Z L THERKL 7z et
e DR THDHDTHY, ZhilE, VETO & converter & DE] T pair creation % it Z
LTHERLzet, e 235020 THSLH, ZDOHE, converter Y & converter L 125
WCHIEREIMN R 5720, BRLTH0ERH 5, ZOBHOZHBILOSMETRDO B
DTH 5,

o U—LEFFELICTSH, ZOBE —LE =YTAG LT 5,
e Daq (F15#€) @ Live time Z#H1ET 5,

Z ZC Daq @ Live time & 1& Daq efficiency & bIEIN S DT, DaqliliEbNTE
request (555 (7 —F ZmARARITHKNLE WIFEF) DO b Dag BT LHZ L DTE
T — 8 (accept f55%5) DEEDZ L THD, DFEV. accept {55 /request §H DZ & T
D5,

ZZT. UFo&k2icBnizedae, fMEONIT (5) Dk Db,
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2001/03/16 06.24

< 100 — ——
L %—17 \
80 // clusler:1\\
= X efficiency
60 th=80.0fm
M Vth=100.0mV
r A Vth=150.0mV
r ¥ Vth=200mV
40
20 /
L cluster=2 % /
L /.§¢é cluster=3 %
0 |
3150 3200 3250 3300 3350 3400 3450 3500
MWPC V
X| 33: Cluster(Ar : CO2=8:2 gatewidth=100nsec)
2001/03/16 05.56
< 100
r / cluster=1 \'
X efficiency
80
60
- W gatewidth=80msec
- A gatewidth=100msec
40
20 I
L '%é cluster=3
4 —
0 - .
3250 3300 3350 3400 3450 3500
MWPC V

34: Cluster(Ar : COy=8:2,gatewidth=100nsec)
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runX(with converter) | runY (without converter)
YTAG X Y
Live time Xeft Y
X Xeff s o e
runX — runY X ek, = filEOe AN T 5 I (5)
eff

5.5.2 TDC &R\ /=#1E

TagF 6 D{% A D TDCICFF 2 EE—IDFEHETHDT, ZOE — 7 OFHERET DA
NY RNEEATRDL, RIE. converter Z HWMHIEL FRRIC S > TNWTR S, ZhiT kY,
Tagger Z I§ & 721> low energy photon X accidental 72 hit ZH VY RS Z &M T&E 5,

TDC #1ERT — TDC #§1E4%

runX — runX’

runY — runY’

5.5.3 Cluster size DEH % DT F=#HIE

ZHEESE T, Cluster size¥ 1 THAD L3 THAI L AN T LITITIE S 7z wire
WXL T1 2207y MEBEEIL Tz, 2% Y. Cluster size2¥ 3 DIE, ZTDIG 57z
wire TNZNIC L DT OH Ty MR Tz, Zh % Cluster size ICEAEZ DI T,
Cluster 1 212D & Cluster size D KES 1 &L, 250, UFDLSICL7, =72L,
Cluster sizeldn (nZHRE) & 95, 2 OB. —D2DEFEHITHL 2 DLAED Tagger
®D TDCIT stop Mo/ EDH DY RV, FWZ 5 L. TaghF=1 DEDOHT — 4
EERDH, EWnHZeThb,

FHIERT | FHIERR
I 5 7z wire O¥EINA 7 > MK 1 1/n

5.5.4 Cluster [Z & 2 f1E

4% C. pair creation 12 & Y ERKL 7z et e TEDTZXNFT —% K> T A DT, photon
LIHTTOGEE & 5B TER, LL2htS, Cluster X B)ERHEOR OB 0 & 1
BIHE, 2¥DLHIC%b, (2121 X-axis DH)

1.2GeV (with converter) | 1.2GeV(without converter) | Ar:i-C4H0=7:3
cluster=1 70.31 73.57 FF 98 < H

ZDZ s, EEIIMNCIEH OB AELFF > Cet, e WEKT L0, 1TIFER >
TW5 29 5L Cluster=1 £ 72 5ITTTHEMN, TOFRERN, EFERXDLILNTESDL,
Sz et e & photon DEFEDHEL IZTNTNWT, ©—LDTZDOERATAHZ LI
MBHEHEZOGNDLDT, Cluster=1 OEHD event 121 TEX 5,
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5.6 MIE#ODE —LDFWHM

55 CHEATMIER MATBOE — AICH 7Y 7 % fitting L 72 & 25, IREFOEHD D
% < fitting TERP S 2DT, ZODOH I 7T &5 Titting L 7z, B — Al FWHM
DIRNH 927 > 2 FWHM QIRCH 72 7 > OFNC & - T, FHEIC fitting 5 2 £ 28T
Sl TNTNORIERFCBT 2 =2DH IV 7Y D FWHM ZUATORICE LD TH
o £, HADFIERMITBT HHIEROE —LIZ >0 ¥ 7 % fitting L =M b
HEThL, 22T, ROMIESRGOHBIIOWTENTEL,

o fiIESMARL

— 5.5.1 ORI E H N converter 5., LIk BB EHEDOIHR, TN
TORIEICHWS N TS,

e TDC

— 552D TDCICLB Ay MERNTZLOD,
e Cluster size

— 5.5.3 D Cluster size ICEAZ AL . TagF=1 DEHERL 72b D,
e Cluster

— 5.5.4 @ Cluster=1 DFMAEFRL b D,

F7-. X35, 36. 37. 38. 39. 40 D —LMNE D & D BEHIESEET SN TWAEMIC
DNTENTEL,

o £ LD (HitPat)
— EERILBRRALSRIEE e b o,
o fi LD (HitPat)
~ TDC
o 7L FDI (Weight)
— TDC. Cluster size
o HiFDI (Cluster=1)

— TDC. Cluster size. Cluster
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= 8 b — LD FWHM 930MeV Y-axis without collimater

FHIESRAT

#1E#% o FWHM (mm)

Bk | ROk
9.02940.020 | 36.31£0.11
TDC 8.504+0.025 | 30.5040.07
TDC. Cluster size 6.549+0.001 | 16.61+£0.17
TDC. Cluster size, Cluster | 5.52040.018 | 11.89+0.03

% 5 #EBOY — L0 FWHM 1.2GeV X-axis

RS #W1E#% o FWHM (mm)
> 3ARV;] INRY;]

8.405+0.037 | 33.44+0.20

TDC 8.26140.039 | 33.16+0.21

TDC. Cluster size 6.940+0.046 | 22.16+0.19

TDC. Cluster size, Cluster | 5.23340.009 | 13.10£0.04

% 6: fiilERor — Ao FWHM 1.2GeV Y-axis

HHIES #W1E#% o FWHM (mm)
yARV;] INEY;]

13.5340.05 | 43.99+0.27

TDC 12.1040.00 | 36.1340.01

TDC. Cluster size 10.3540.00 | 22.5940.01

TDC. Cluster size, Cluster | 7.71540.010 | 16.6640.01

- fHIE#B o — LD FWHM 930MeV X-axis without collimater

WHIES #W1E#% o FWHM (mm)
> 3ARV;] JRNT5

17.46£0.06 | 47.7140.28

TDC 17.3440.06 | 47.88+0.30

TDC. Cluster size 15.6240.27 | 36.5341.63

TDC. Cluster size, Cluster | 7.92540.01 | 18.7640.01
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% 9: WHEBoE — 2D FWHM 930MeV X-axis with collimater

HHIES #W1E#% o FWHM (mm)
Ty JRT
9.980+0.030 | 51.15£0.55
TDC 9.860+0.031 | 53.93+0.59
TDC. Cluster size 9.40440.032 | 53.84+1.05
TDC. Cluster size., Cluster | 9.406+0.01 +

HHIESM #W1E#% o FWHM (mm)
Ty JRT
10.71£0.034 | 49.4540.35
TDC 10.5540.033 | 49.784+0.37
TDC. Cluster size 9.903+0.033 | 45.4540.47
TDC. Cluster size, Cluster | 10.16+0.01 +

= 10: filiiEBoY — 2L FWHM 930MeV Y-axis with collimater

6 F&H

6.1 MWPC OEj{ERE4E
Z DEERIC L 5> TZ DO MWPC OBMWEEHEICOWT O o228, AFoZ e Th b,

o i—CyHyp. i—CO Wil gasiTi@iinz &

— quenchar gas DEEEHEINT 5 Z &£ 12k > TMWPC @ Plataue fEIRIE AL 725,
— Vth OfEAE U K, Cluster size [ZEEBENKE KR ABARELRD,

®i— C4H10\ C02 @iﬁiiﬁ Z) Z 8
— Cluster 1% Ar OBRIZEMWEEBEICH PO ST —ETH LM, CO, TBMEEEL K
&< 725 L Cluster=1 DE|EMNHDL . Cluster=2. 3 OE[EMEINL TL 5,

6.2 GeVHFE—-—LHFAXICDIT
CDOEBOBITCHOM o2 81F. LLFOZ & TH 5,
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35: 1.2GeV X-axis
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2001/05/04 18.13
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D 11005 ! 35000 """"""""""" o 11006 77T

35000 b }— - Entries--------- 574943 -+ - ----ooona- '| Entries 542860 !
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36: 1.2GeV Y-axis
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37: 930MeV X-axis without collimater
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38: 930MeV Y-axis without collimater
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39: 930MeV X-axis with collimater

48




10000

8000

6000

4000

2000

4500
4000
3500
3000
2500
2000
1500
1000

500

COMMON /PAWC/ in memory

eI 13005
'| Entries 187684
[ '| Mean 72.10 |
r ‘| RMs F/L\ 11.06 !

0.1639E-01
0.1444E-01
6.970

HitPat Y
COMMON /PAWC/ in memory

D 13007 !
"| Entries 133752
[ " Mean 7216 ¢
— | RMS I!L\\ 8.076 !
b o /ndf | E86. /120 b
L P 4349. £ 25.37
P2 7213+ 0.2136E-01
[ 2 4130+  0.1583E-01
= '| P4 78.08 + 2.841
b epso b 72364 ... 0.3703.
| : 20.24 + 0.3174
L [
0 100
mm

Weight Y

9000
8000
7000
6000
5000
4000
3000
2000
1000

3000

2500

2000

1500

1000

500

2001/05/04 20.09

COMMON /PAWC/ in memory

= ID 13006

8149, + 35.41
72.28 4 - - - -0.1745E-01-
4481 %  0.1465E-01
384.6 £ 6.372

7119 % 0.1680
0.1584

mm
HitPat Y
COMMON /PAWC/ in memory
‘[o 13008 |
R Erftiies™ " B6104 75T
Mean 72.08
r | RMS A 5.496
'| x*/ndf0.3450E+06/ 122 !
o 7| Constang! T 28200% T 0.4387
' Mean 7183+  0.5548E-03
[ Sigma 4.257 + 0.7352E-03

Cluster=1Y

40: 930MeV Y-axis with collimater
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o U= LADIR)VF =M EnERE — LY A XN E W,

e [X39. 40 @ Cluster=1 D (GFDH) £V. 930MeV O —LIZE & 30cm DFHIC
LoTaAaYRA—=RTELZ BT,

7T EE

7.1 MWPC O&{EFEICDINVT

Z OERO B IE MWPC OB/ R 2 2L . MWPC OBIfERG DR 2 N 23D 5 &
& BT, quenchar gas &L Ci— CyHig DO VITCO, BHED Z MW TEBLN, WD Z
CEFARDLZ IO D 5T, L. i — CyH i ITHART COy D M FERIMNTZATCTH 5
7z, COy MBEMNHHETHNIE., 58 MWPC & LV RFWNCHEA T M TE 50
5THDH, LPLRBSESROERRITBNT, COuMEi— CyHyp IR B & . Cluster size
WL TR L S1FE DZEIZ20AY, Cluster ICEAL TUXERMNCHEL 225, Z2Z T, CO,
D Cluster DB H /NS THDICTA TV ARENSLSL TR L, SEETH S
FEE T Cluster OZBZHIRT 5 Z LT TE 50, MWPC O#fE A B RLEIT /% > T
LED,

LA Z e AL TEX DL, i— CyHig DFHH MWPC OBEIZEET 5 DT, quen-
char gas & U Cidi — CuHo Z WA E WY, /2. i — CuHjpgas BEfli TH 5 Z & »
5. BN i—CHipogas DEIEDINSWEMREY, LLAAYS . Ari— CH g=9:1T
IZ plataue fEED S F VIT/NIWZ 06, Arii — CiHjg=82 23Ry,

RIT, ORMFITODNTER 5, BWEELIT plataue FHIKIC A > TWHTH D, HEI L
FLEELVHENE ZA, DD, plataue DD L HEDORHIE L OFE < S W R,
gatewidth 1Z, MWPCWZ&EL CHi K B/NofEds By, o, K20 RiThidzes i
WX, delay 23 nsec 272 5 721F T, Cluster size lFRKE  BRAHDT. timing 1T FF >
EEDERFNERS 2R, VihiE ) A X2 DR DK E SITRETHE RN,

ko T, SREIOERC & > THS N2 MWPC DR N OBIERMIILAT O L H1c2 5,

° (Eéjj}’( AI‘Zi — C4H10:822
BVEEE -3100V
Vth=200mV

gatewidth=60nsec
delay time % Cluster size D/NE K25 LI ITEDESD

7.2 GeVHFE—LHYALXICDIT

1.2GeV OB —ALlE, Wz 10mm LT, BEEZ £ 5 RVRRBICR > Tnbs 2 e %
B 7228, OAHIESEZ MA COE 2 KELFI il oTL o7k, ZOHEIC
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DWNWTHEZ HL., pair creation THEL 7z e, eT1EITD photon & FLHLEL & 5 & E R
TEREDN, FRIHENS KELTHTL EsTndorb Ly, L2L, Cluster=1
EWVIEMERL 22 e,S, ZFRIEE DT LI X TIEEDILEN > THb LITEZIC
Uy,

F /2, B =A% fitting L 7z & &, 930MeV with collimater C. #x b fHIESRM%Z 2T 72LASL
DL, TXRTCDDH 7T 7T &5 THitting SNZ 256, filnE —L 2 Kne — 4
O_FENRTND L HEZ NS, FOIF. Tagger IZ5 oMM 620K ST X)LV F —
DRV photon 23K TWT, AN YN =2 > TL £ 5722 FEXTWEA, Cluster=1
EVIHIFHERLIZZ NS, ZOXIRARY NIEZENLRD, DF D, B —L03R0U
DZDLLENETIIRFLZFNTNLELEALGND,
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A I

KBFGeR 4772 D1H T2 0 | AR BRI B2 IS L BNV E L 2 L T2 &,
D& EHL T T,

A SABIEIICIE. HERMELZL TR E, RYITHY N HITENEL /-,
Wk PBNEAZICIE, MARE CHEIEEZ W&, KEHL S TEVnEL L,
B BITHEICE. REESSERICBONT 125 1 0 ETIRTOEIBNTARES
HERICZD EL 72, 0KY, DO HITENEL L,

B BEEICIE. BRRBERZ W E, KEHVBR L HTEWEL =,

INVR TSR, A EATBhEIR. K HBEAE . PRIREE T oY MEERMEZ L <
W&, RRGH L EBBWWIEWLDICTAEZ EMTEEL Iz, ELSREHL TnET,
10 AL 2 AORKHIFCOERE Flro T FE o7, BEMEBAHORREA, KY
ICHVMEHITEVEL 2, £KHS, 2 AOEBROEE, BRAWRAT Y 2 — i b b
5% BRmOWEEZ W, B BITHE. BKHIA, EISAITREL THitth E
A, OLVEHFL THET,

TIEE SFR K. JIA BFRICIE, 2o 1ERBL ZRELEFEIBNT, MRKE2AED
SNHWEPELEZ. KBIIHVPRE HITINWEL =,

o, HITEL ZHEL AVRDSHIR S A EEDE S A, BIADBNT TRAL
MR FELOLIeWTERLERVET, KRYIZHYINEHTEVEL -,

52



SZ R

[1] W.R.Leo:Techniques for Nuclear and Particle Physics Experiments
[2] F.sauli:Principle of Operation of MultiWire Proportional Chamber(1975)
3] KEK [F%=:MWPC READOUT SYSTEM (200041 H26H)

[4] The European Physical Journal C Review of Paticle Physics(Volume 15 Numberl-4
2000)

93



