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T4 —=)VRTJAL¥— | 86 KU 7 b fHE R B
YooA4y— 6 K1) 7 M HIE A 5L
V=)V KDL ¥ — 42 B )V D gL 1k
XI—-TJA%— 2 | DAY —REDRNY 7 MNEF DRI
Ty KoL ¥— 16 A X E BRI K

# 3.1 UA Y —1&H

20



%3 E—LFARN

Ef

00 ¢ d— -
i
4_

= |
£ n
7 :
& - I
> |
i

N
2 3 5

3.6: Baby chamber H.V. field

1.675kV
0.682kV

-4.600kV

-4.032kV
-3.562kV
-3.092kV
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-2.152kV
-1.682kV
-1.212kV
-0.742kV

0.000V
2.150kV
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3.2.2 YUFL—YvIVHIUHY—

YYFV=varyaAvyE -k BER (WERNFC A AHELEHEOY YT
V—VaykeRToWE (VYyFUV—2—) 2FfALTHHERERETIEEDZ
LTHD., MBNFAYYFU—A—2BY2L TR NVF—2RD, ZO—HFY Y
FlU—Ya o THEEINS, TZLTZDOHEDOY Y FU—Ya vk, 54
M4 RIC& o THRE S EMH SN AEFEMEE (Photo multiplier tube) ICFZ L.
MEFEMETHBEIRICIYAETFE2REL, ZONEFPAESINTERY VT
WIRELNS,

FNETHHET DR NRA T — T OMICSEORRE THM AR FHRYE — L DRI % H
BT DEDIC, B 2em x 2eme BT 5mm DY Y F UV —-vayAv Y E—%&F Y
N— 30cm ERFCEEG M, KLEFHISEEL E.

_____ —

Beam Particle

Scan Beam profile

B 3.7: Beam Profile scan
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3.2.3 KRRXO—-7J

ARRZ2a-7i. EMROMEVWEAREY VFU—X—2HARL2BREZHDT, Z
NHEERUTEWEYYFL—Vay AU YE—LOHKFHHIZERS . BEXL
TWE2RDYYFUV— B —DREWD ERFNEBLEZZLICR5, ZD&D %R
BEYYFU—vay - AUYE— - RRRO-T LS,

E—LFARTE, FoIUN—ICBFAI IR THRE - L0BREBH L. KT
E—LBHEEOBMNET D EDICRELE, NTHRE—L0OKEFE, EES
MEFHHUTZ2EDIC. 5F YR, 3FY RNV YFU—Yaryhavrvi—%
HAaahbETWS, (38 RRRI—-TOREMEIZR3.15ICRLTHE. SRR
I—-TCHEALEY YFU—VaryhAu YA —DZNhEFhDREZIFER320LBY
THd,

ATYR -4 RES (WXBEXES)
C(EEFHA) 5emx40cm xSmm
COREH M) 15ecm X 8cm X 5mm

K32 VYUFU—VavAIIE—DYFAL X

40cm

15cm

Photo multiplier tube

X 3.8: ™ KR a— THEHEE
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i
i

3.2.4 Nd-YAG L —#—

A
Y

_____2__6>6nm
.| 1024nm

‘ Beam rod =
Q-switch moduIeT Wave length

Flash lamp adjust module

B 3.9: Nd-YAG V — % — AE#E XK

SEIOHE T, MENTICRLTEEMIO V- F - —-LEFHLTVWS, Z
DV—YF—DHBEREH 3.9IRF. ZND, QRAVFEYVa—-)V, 75vy¥asy
7. -0y R EEZEHEE BEaI>MO-5— I5—1. I5-2LAoTH
5, QRAAVFEVaA—NVICE. RV T NVENERENZREERDH Y. ZORRHICE
EEMIBEMELENRELT. ZOXA IV TIE 100msec 2o THEY., ZD LV —
Y- ORBE W (10Hz) £ 725, 10Hz TRIBESNENRZT QRS v FARDSND, Z
NIV—Y—E—LE2RHFEIZ2E2DOEDTH L., KICTFSvVasy Ik
AIVTLDREREADHY., ZHICEBEENMNTIZETCRKAVILEHET S, EIHE
2AVT LAV FEERBICRE S BRICHEE 1064nm O O6F) 2T 2. 20
AHZZALMNNIYAG V= —DBRUERNRALA VA THE, ZITRELEN
BFe—-2bn0y NEBYREZHRBAXOSNS, ZOFBBOTICEAY IL - VaT
Vo LEEDREEND Y. ZOKERELANERT ZEOMEEATHEEL 2M51CF
% (pulse matching). 1064nm D HEA® 1 RFEFEEBHE L ~ 532nm 22T, 2RFEH
¥BEIT DL ~266nm DENMRE 2B, £, ZORBRIBELEICTEEHIC
BEIMO-F-DPRYMITLNATWSE, ZThE@EBLEH I5—1. I5—2
9 &8 TR 266nm DAY —F - —-LEHFT SN 5B,
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Ef

3.25 wyhF7vJ
3.2.5.1 HZXZRtvyhrTvT

AAVATLER3I0ICRT . ARADHREL COL(FE 99.999%) & 90ce/min.
is0oCyHyp W& 10cc/min.(FE B 99.9%). & 100cc/min $ U= A A HICER R DAY
NEeEnsgae. NUTZMNEFIBRIIBNZINEG2ELTREGEFICEETSZ
ERDOMNoTWVWE, TEDED, ARDMLDEAEHSEDICAT Y VAFa—T&H
W FARYANHDOO SN RBMABAIMY RS EDICHMBETI A NE—2BL, Fx
N—HOBAREMAT_Z—ICL>THREL . SEOHREICHIT 2 BARE T
Wppm THd, /=, HRAEEE., RV T MNEEZIRE EHENTA—-2eRoT
WBDT, T AR OBICHEICERATEZENEREEIDICFzoN-DEDY
KHREBNERYMTTHREDEZ X — 272V, EHIENFHERELTZOHI%
AD AYN—RA—TE#HEE L. 1078 PC THHWUE 217> =

mass flow controller

(90cc/min)
> H Temp. & Press. moniter
mass flow controller ]
(10cc/min) Oz filter
=2
Baby chamber
CO,
| =] |
isoC4H 19 Q
O, monitor
Bubbler out  (av- 20ppm)
Pressure
moniter

X 3.10: HAZREY N7V T
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3.2.5.2 HFEZRtwy NTvT

SEHOERTHEALEZRERO2EY N7y TR (BBN) 2K 31110587, X
T, OHFICNA-YAG V—F— %A 2. #HE 1064nm THIRLEZE — L% 1R
& 2 WHE & TR S E 1064nm M5 266nm (4 FEEFB) OEMNKICT 2, 2D, &
AL —F—E—LE2E—-LRAVY NTZOREHAL TS, 20K, GEDOTV XL
CHRHT 2., 20K, JYUXLORERHICEEZV-—F-E—-LE2HJEICEHT S,
BWE —LBE2FD NE-YAG V-V —REFzUN—-ANATOISYF U TICEEL
TW3B M. gas gainen T UVFEEROD saturation ZBZ LTLE D, £Z T, E—
LBEEZTVXLDORAIFICE > TH 3% ETHELLTWS, REAXFNEDO LV —
P-—E-L28R VY X (BAAHEE3000mm) KEoTE—LNY REFZIN-D
HOMIEICK 2 KD ICHEIT 2, —FH. TV @ @BLEV - —-E—-L0D—%
photodiode ICAFH LTIV A NEFL LT, T—ANEICHEHLE FADCEYa— )
DrIVAH—EHLET S,

ND filter Photo diode
=]
= B
.
. .
S, Fucus Iens(f:SOOOmm)/ Quartz Prizm
\\
R RCEEEEE A
Mirror \Slit
! - Moving
Chamber

Nd-YAG Laser

!
Laser Beam |

Mirror

B 3.11: ¥Rty 7 v T
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3.2.5.3 GESUEZRtY N7V T & DAQ VT A

FoAREDEDDTOY I XAT7 VI LE2H313ICRT. FHOE—-LF A
TRAYIA VT, RFHRE—LNFzUN—ICRBHELTVWEE, BEHFLTWARNE
EDOANRY NERBEICHERITo . G, Y5420 T0T S LIAMREE 2 FRE
UESARFZEFRPEBLEDAQ 7OV LER—RIC, AHABOMOIERK, 37
B KR, @F—REIHIC GPIB-CAMAC interface, CAMAC scaler DEYVa— )L %&
EBMUEDOEERL .

AREBRCEF = IN—DNHFHRE—LDBEETFICRITERE., BLIERITT
WRWKREZZBRBLEAAS IV TTF—ANERITOLEND -2, ZOEHIC, £
FTE-—LERYELTWSIEBERITE—-LF - ME2WRELE, UTFTH 3125 L
THPEBZ D,

BT ME—LDTISAADBMYHBLOXA IV THERIE. E—L54 2 &Y%
51T < % FTS(Flat Top Start) 552 5E4F L. spill gate generator TR D E —
L — NEERLE, EORICH.0GeVD rt EDRF2FE->T. ATV EZ -
TWAHBRERICELETE—LF — MEDOFE 247072, E—LF — MNE FTSIC& Y,
FzIUN—DPRFRE—LDOBEE FFICRITELEZX SN S Delay(1.3sec) &M
T, ZDRAIVITTCV—HYF—-NUA—-F—-hERELE. SHEHLE Nd-YAG
V=P —DRIRFABEBT 10Hz2 THE2ZehbhoTWb, TDOEHICV—F—|
UH—DF — NMEE 100ms R L. ¥ — MV —F—A XY MR 1IHEAS &S ICHK
ELE, ZOV—¥—KMUH—%5— k& photodiode B DfEH D coincidence & & Y
FADCDA MY TEFL L. BA T DRENH LA NV N EREDN RSNV M2
REICT — A INEEIT o=,

Ei2. RRRI-TOAVYE—F. ATV MEOEBWIC K YR FHRE — L QRS
FEEZHETZEDICV—F— NI A -5 — MO 100msec TAT —F — DEHH
HUE{TRo =,

GPIB-CAMAC i H.V.supply DEFiAE # HEWLETT PACKARD#80 Digital Mul-
timeter3458A TEZ & — L. ZOBEMEOE 1% GPIBREBHTHALLEITDO A
2 —T7x—ATH5, Digital Multimeter A — b VY I TEEL. 32bit D57 fERE
RO,
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count start count stop

&5 running

A

EDGE TRIGGER

[nmnuam

v

Scaler Trig.

Laser Trig.
(width=100ms)

BeamGate
(width=1.95sec)

EEEEY patt state

delay tv glitch

source
[ Channel 1
center
=500, 000 m '-

B

noize rej

b.ooon s
1 1.00] s/div
1 |

During spills Between spills

X 3.12: NUKAH—& A IV 7B

5.000 g | coupling dc
realtime

holdoff
{t ER <0, 000
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3.2.6 A%
3.2.6.1 A+ VDEEBEFANSZAHE

A A DB ERNLEHEE. BAX Y OBBIERT 2B5DEAND K 7
NEENELL, BFOREYAUAY - TOIEBRICEHNEL 5 Z & CRUE
BERICEENECLZZ L 2MATOIR 3 4ISRLELD RAETITD. RERTI
IR —F -SRI E ARV NBICEVE A (SHRIOERTIEEIV 1. BV 2) TR
BEBELEITN, TANFUN—OHRICHEE Y-V KDALY — ETOME R
Hd, TORICELZEZE AX LT5. IS, NTFRE—-LEF o UN—ICREL
TVWRWVWED AX & AX, ;5 RTHRE-LEF o UN-ICREFLTVWEED AX %
AXpp & 55, 2O AX,-AXppp EBA T2 DEEIC L o THEU EMEREDE
BErRT. UTF. FICHEAIRWRERY., MEOREHLIZEIV 1LV 2DEFHEEH S
DZ L&Y,

FEBAAYOREERFHWIT Z2HEL LT, BV AUA VY- ICHEBEERXHMT 3
EVaAa-)VDBREOE NI 2T VRISINFA—RXATEZRA—TB5ZLTHER®IT-
o BAA VX, HAABREMEZ>ERHRICEFEHAHUBETEHRSIHN, BFOEVA
TJAXY —FINEFICEYa— VA LHEBTIEMEEBEINTVS,
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3.2.

Ef

Laser tetototos ................ -
Beam { [ |} 7Y
PR A S T >
.............. hinl gl
: Ax
L=5cm

AXon = X3+ X7 —1 (in Beam particles )
AXof = X2 +X; —L.  (No Beam particles )

AXon — AXor = Movement of mesured track distance
(Positive ions effect)

3.14: B A A VI & B FRBFALE I RE D L B AT 5 K — Bl
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3.2.6.2 RAIEA%L

IR FRE — L AR Y MNEE, KEFHEHE IV —F—-DELAMEICH =D
EONEREEEZMEL = (K 3.15. 3.16). KFHE - L3 —EAHEICF N -
WSS, FARKRIC NG - YAG V= =250V —%X% Baby chamber ® KV 7
NEEICAS Ut F. B FHE — LANRHFH SN TWEREE S TWaRWKEE R AICH
EETRD, VPR, FzUN—ERICEEINTVWEIT—VYRATALILES
TRV NMEBEOAFHNEL2EZADZL A TES, RERTIE. ZO0IF—-2AF -V
EYAVOXA—RTHBESE. BNV1DORY 7 NEBE1.85 ~ 3.75ecm DTV —¥ —
DAFHMNEEZEATCHELZITRoE. FESEIOERICBEWT, KFHE - LIZEIC
—EDBEIRODZLWETET., +TOREDODEBA AV ERETERVWZ LD oE,
ZDEH. BVRATUALAXY—DEEER 2.5~ 2.8kV ORI THEIL. BA AV DORR2E
ELE, b, NFHME—-LDEFHEL +0.5~ +1.0GeV/c THEMAL &,

e 870cm

Particle Test Chamber
Beam 100c

520cm

Nd-YAG Laser
(A=266 nm)

B 3.15: EERIEE R EX
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X 3.16: TIE—ALSA VY N7 VT EE

Laser beam
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B 3.17: Baby chamber ® & V&
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FAE BMTAE

4.1 X724 TAT I A

SEOE—-LTFANTEFADCEAWTT -2 DHERI{TR>TWS, FADC %
FHTLAEL LT, —BCEFDEFOREZIRVEHBHRIAGLBEEINEZ LT
H5, TDEDIC, FEZOMICBEOBES>ERIVETTA Y —DFFOERE IR
INTWDE, koT 754707 LICEVARY NETRADADIE. ZDA AN
YRDENEFNDTIAY Ik THRESNEFBEORETIRO NY 7 NGRS
2, ZORV 7 MNEEE garfield D¥aI V—yavil&d Xt ik TV —H =34
DRBEEK 21T o=, B A1ICRERNRA XY N (VT - HICKBRHF) &R7.
BB 52DEFE Celll D wirel~wired. %Y 52 Cell2 D wire6~wirel) T 5.,

Scatterd light

¢ Wi[e
‘M P\‘w--. | 1 :
:;i' ; :!-'\ | 2 i
= il e | 3 1 cel
L |
‘ b Vo | 4 |
LT o 6] s
=l ,J\{. " 6 1
= /"O‘F-\-‘L vl T
|
. Y ol 8 | Cell2
! |
1 4 e | o
E .AJLL —-—-&-m 10 i
i i
Lase‘r Beam Scatterd light

B 4.1: Typical evetnt
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H58 RAEMRRUEE

51 Hho5—

FARNFZUN—ICEBHELTWARFHE—L0DFERE., OYY Y TE—-LAE)
DERHDEEL FHICHMTETVWANEOIDIEZ R —TEHEDICRELEAT Y
A—DHEERRELUTIIRT,

51.1 KRRkxa-—7

B 5110, EHE 1.0GeV/c DREME —L0BRTH 2. 5210 XHFHIC, K
53N YFAFMICHELEHEZ2RT. ZOWERKRT. E—LARY NHLITEES
FICH 5em ICJADR o TWBZ W5, KEHFEICIEE — L ZARY M DOHLA Scm
Ty KFHRE =L HF IS UTEHMICR > TWBZeRah oz, UL, ZORER
AR RZRI—-TDY Y FU—vasAu A —DRESIMRKELTWELHERTHS =
DI, KYTALZXDNSIWYYFU—varyavyA—%:FHLT. E—-AL7077
ANVDHEEITo . ZORRIIRNETRT,

B 541 E—LDEHE +1.0GeV/c BMELEROR KR — T DFEHAHED
ERTHD. MZZTRTHBEARRRT— T ch FORFHBTH 5. ©— LJRE
(During spills) & & — LRRE#E (Between spills) THEEICL I DEETETWS, Xk,
E—L54 YDOARPFETHFIRE —LBENF Lo 2RBTH, FE 4000 A7 ¥
M CE — LIRHEEOBANIAETH - =,
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FERER L VB 5.1. AV Y& —

Scatter plot of HodoscopeHit

14

-
N

[any
o

\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\l\

Vertical position (cm)

o

o

5.1: W

5 10 15 20 . 25 30 35 40
Horizontal position (cm)

RRa-FIC&kdE—-L707 7 A4 VHEAFER (+1.0GeV /c)

| Scatter plot of HodoscopeHit | hHODO2_4_px

Nent = 60

30000[—
25000[—

20000—

15000[—

Counts

10000[—

5000[—

Mean = 20.95
RMS = 6.083

O 1
0

5 10 15 20 25 30 35 40
Horizontal position (cm)

X 592 KEFHOE—LTOAT7A)I
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Scatter plot of HodoscopeHit hHODO2_4 _py
Nent = 60
- Mean = 7.621
RMS = 3.071
30000(—
25000(—
20000 —
C
3 —
@]
O15000{—
10000 —
5000(—
O Il Il ‘ Il Il ‘ Il Il ‘ Il Il ‘ Il Il ‘ Il Il ‘ Il Il I Il
0 2 6 8 10 12 14
Vertical position (cm)
5.3: BEFHOE-LT DT 74 )
hHodXdif hHodXdif_px
Nent = 1000
c E . Mean = 3609
3 120 || &— Between spills RMS = 3289
O r
100
80—
B During spills
60/ ¢ gsp
a0l
20
O Il ‘ Il Il ‘ Il Il ‘ Il Il L Il Il
0 2000 4000 6000 8000 10000

Hodoscope total count

5.4: E—LRHEEICEL ATV E —HIERHR
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%5 WERMREVOER 5.1, ATV & —

51.2 2em x2em¥YUFL—¥vIAHhTU5—

RR2I-TICEBE—-LEROWWETEH. FPHIVEIZNICE—-LDENYD
INE Do DI, RRRAI—-TTCHEALEYYFU—-Varhao A —D¥ 4 XT
WHEMRE—-LBREFRZZENTERLE, 22T, KYMSWTFAL DY VT
V=yvayAT YA —2HWT, BHE +1.0GeV/cDE—LBROMWE. HIEREHE
. SO TEHE =T R =,

AFODOE5.6. 5.5 CHERERT. BEFAIE. E—L0HLMDNHRIENY 2
BoTWaAKEFHICOWTIE, A R2T—F L EREICERICH U THBICE — L
PROTWBZ RN Y, # 6cm ODHEE T, H—LEe—-LNRHFSIHhTWEZL

AN ARl =

Vertical position vs Beam Intensity Horizontal position vs Beam Intensity

30000 T T 30000 T T
O . O
¢ Particle B e ¢ ® Particle B
25000 F article Beam 25000 article Beam |
® [ ]
° °
20000 [ 20000
)
g €
=3 =3
£ 15000 [ ° £ 15000
5 5
o [} 8 [}
10000 [ 10000
[}
[}
' ' ' ' o
50009 Beam pipe position 5000 Beam pipe position
[ ] °
[ ]
[ ] [ ]
0 L H L L L 0 L L L L
-6 -4 -2 0 2 4 6 8 -10 -5 0 5 10 15
Distance from Center postition of Chamber Distance from Center position of Chamber

5.5: BEF ML € — LREDBER 5.6: IREF [ & B — L5 E D BEfR
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%5 WERMREVOER 52. BWRMEE=& —

5.2 TBRIEET=%—

BYATAY — 10RICHEN 2 BIREWNEDORRNLMEREUTISRT. H5.70
EUOBREOHHEMN,. € — LRHFEOBRME. AW D5 E — LR ED EFHRE
DWERTHD, ZOWER, BREICEZ2E - LBHEEDANY N EHITETH S
ZeRbhok, AERICBWTH FHRE—LZRBHE L TOWARWRRET. ¥ 100nA
DBEHREBAUCTEE, ZOBHRMEEXRTAZI L L, RFHE—-LRBEEICH T8
TAENMNORTZAEANVEZLBIWEDDER, EOBYAUAY - 10 RS OERMEL T
%, AF. BRELIEHICZLOORWRY EROFHBEOLDEEHT S,

hCurXdif hCurXdif_px

Nent = 1000
Mean = 252.7
RMS = 167.6

Between spills

220
200
180
160
140
120
100
80
60
40
20
0 FEN= Y I T S| I I B T S R

200 400 600 800 1000
Cense wire total current (nA)

Count

During spills

o

B 5.7 E—LBEHAEICEZ Y AT A ¥ —BREWERR
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%5 WERMREVOER 5.3. TANFzYN—DHKRHEES

53 TXAMNFITUN—OBREGES

K FRRE - LERBE L TWARVWED V- =Rl k5B EHEEDEEH 2K 58105
¥ . HEIEX FADC Time slot T 1ch = 3nsec, #t#lild FADC ADCAET 1ch = 4mV T
H5B, WREYZOBOHAEEICIEZ LV -V — D EHMNRE S OBEMEITH 440mV T
HEZehbhsd.

FEE—LRHEHEOEHHRES L B U KR (K5.9). KNFHRE—LE2REL
TWARWKEX Y, RFHRE—-L2REFOEHF/EDOHFNNES L RoTVWEZ L5
Moz, HHL UTRTFHRE—-LRBICAHLTWEEDIC, BV ADAL Y —HHET
MZ DN AEEIC L THELEBAA YN, BICEELTWSEZ L, BAA VT
BFLHBELUTRNY 7 MEEN 1/1000f%F LIEEICENWZ 205, BFICHNTHA 2
VETAY—HTBICL EEoTWB EDICIRS BV, BV ATA Y —THEOBESET
TTLEDZLTHRABBRETTTCLED LZEABND, (510 D During spills
ZR)

K FHRE — L EBE LU TWARWRE T, V% —DRIRFBEHN 10H TH 5=
DIC, BELEBAT Y IEBEE 10msecRICIEFBEICAY - RETRYTZRLTWS
DT, FoIUN—HICEBA AV EEBEL TCOWARWRRICRS, Z0ED. VY RAD
AY—FHBICFHA A I EERETEHEZFEIE - LRHARIVIRELI 2B,
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| Pulse Shape | hPShapebs
Nent = 213309
P | Mean = 1354
o L RMS = 22.27
< 100|—
g B
(D) B
< 80—
< B
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