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Abstract

We had being used wire spark chamber (WSC) system to determine
particle tracks behind the analyzer magnet in high energy experiments
at 1.3 GeV electron synchrotron. But they sometimes caused troubles
such as spark noises, consumption of the Krytron pulser and so on.
Then we have replaced the WSC system with drift chamber (DC) system
for the experiment to measure angular distributions of the
differential cross section in proton Compton scattering. These DC’'s
are of two dimensional readout type based on the drift time
measurement and the charge division method.

In this paper, we will describe the structure, the readout

electronics and the results of the beam test of the DC's.
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v 2EE T )T D spectrometer Tid analyzer magnet D FTHOK FREBOHEIC, Th
¥ TWire Spark Chamber ( LTWSC ) ML T h, /= 2z k5RE, 79
FPevyolE, wirrlhiEEobFoblaroBREINE ALY, 48O (BFar 7t
VARG BN EHOBIHOAE] OKBRTIE, WS C D4 % Drift Chamber
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1. Drift Chamber D&

AEBWELLDCOBELREIZRLICART . 7 470mm X 700mm ( #x4), AT 290
mm X 500 mm & X 6 mm 0)77"5:(#&’4‘—&%]‘55@7 V—A(LFxzEFsI7L—L)DAKE,
BUAKESTEEH I0mmODAL 7V~ L2HBP5KE, THFL T L —5DRHO—HIi2 anode
wire 6 % & field wire 7 Aidem MR TRELR SN TV 3, ZOAMOTIHFs 71— 4
2 DOARMICIZ potential wire M5 mmBEIBRTRON TS, FLT2HDAL 7V —-sitid %
heEhmTzomAQEHEBOBETon, AMNICIZEZX00T6mm D=4 7~ — b M- TH
5,

Anode wire (2 30umg O R F v L AMMBIE N 50 gW T, field wire & potential wire i3 100
umg O Cu- Be 8205377 200 gW T h T MAMIKE S T B, Anode wire DESIEIIL
1k2/mTdH B, Anode wire & field wire 2 3L F M & potential wire L H & D [ k&
H6mmT&h 5B,

RICEwire KEZL 6N BBELICDVTER~NS, 7 anode wire CIREDHEA (L3~1.4kV)
BE5Z 6N, field wire CRBOEENM (—4~~-5kV) 854 5N b, KIC potential wire
TH B, ZHid anode wire & field wire DIIO BN AL Z R X 52T, field wire O&E
ML AERTHE LT, % potential wire K5 A T3, Z D& & anode wire IKHLWN A - 7
potential wire T2 0 DIEAL, field wire XM 1A - 72 potential wire T2 field wire &
FLOWEMESZ 2, K2 K DCOEBLHRTEERMMBE 1 DO drift cell IOV THRT . Anode
wire DB & field wire DEMRMIUIKEZ SN B LS LT,

RILZDODCORBETRT,

2. Drift Chamber ho DOINBOHEA L L

CODCREFOFY 7 tHMIK X 3 anode wire KEE L FHOOMBEBREDIED, anode wire
D OEREMAL, wire MDA SBSNEZETRHOK D S anode wire HDAE & AIE T
X5 L (HESEHE), E0OLHOEHROTL LEKKC > Th~3,

DC D% anode wire DHBHH OB ONETF 0/ EERDCOTCERIKRDBT OO T
Ty 7THEESN, 30mdD7 7 A4y — 7V TTime and Amplitude Digitizer (2T T
AD) EFEINBCAMACODEY a—WiLEDN, FYEMEBLERIN S,

TITVT

B3V 7y 70RBEERT, A0 7 V7Y 7IEA %6 channel DD T 3 wire 4
DT+ VERZ B, A impedance 12 26 2. gainid 10mV/ yATH %, K4 *Fe
DXBEHTHBOTY T v 7TORABEERT, HHA v O HEDEEMIZMN 20nsec TH
52, TIT7v70ERLELTIREI12VERN S,

TVTVYTRFRA PRV REOND LI DEEA S LEBELED check & calibration #3577
18ZE B, COBDFR P VRIZ, 24 FRABI0mV~~4 + 2% 100mV THE 100 ~ 200 nsec



BEOLOERAL 5,
TAD®Y o2 — v

K5 TAD €V 2—1rD7 0y 784775 6%5K3, 1 BDTAD £ 21— Vi3 3wire
FOERMIIN D, TADIZCAMAC 1IBDEJ 2~V THD, ED 5 VER6ICRT, 7
TyThoDT7 7y bRAMIF-TVRETRSE 2574 —-CERENE, TADEY 2 —iC
{3 time amplitude converter (LI FTTAC) 2 &2~ FfAD gate Z "N TR S BT NIEHL S M,
CDgate INIMBBT, 1831 ~1L5usec BEDODERNE, Wire OfiEdL S DIESD
ORTTACHZR bvy 7L 12bit ADCiCL» Tmemory CHXxAFTNB, THENENDEE
Baoan, BBCEALBHPLIED 12bit ADCIK LD memory K E2xRAENh b, KHO
output ( L FTDC ) i3 1 count ~ 0.6 nsec, F /BN D output (LLIFADC ) KEMLTiF 1
count =3 X 10 qitHiE+ 3,

TADILT R bV ZEVNBLERLE>TEY 2 - VDT X MNTEB, CDFRbLsn2R
{3IED polarity TH 100 ~ 200 nsec D DEHAN B, TP 1 /100 DK &I KE->T, DCH»
LDEBOhOOIKATEINS,

Threshold 3AETH D, ZDHEBMFLOTEDDI, MFTRALAMEANTOME DHGE
R7iemd,

Monitor output (MON ) %> 5 {3 threshold 22 /- ANJ53dh » 728, NIMOES M 3,

TADEY 2~ VvOHHOFEHH LICKHELCAMAC FUNCTION 2% 2 K/RT, Wire
number #® TDC, ADC @R }ili3 subaddress TITE D, QIR IMFTHL, XidLd8ES, F
ZLAMBHB IV,

K8WTAD €Y a—VOEERERT, F/, ZQICO—EEZ K3 WIRT,

3. Drift Chamber DOHiE

BF e— 4 ( 500MeV/c )EFERBLTDCOF R L EFT-7, TORBERIKRT, DC
OLFic2EH, THIEC2AOMWPC 2#8BA %, c2TX1, X2 BAkEFAOMEMERD
MWPC, Y1, Y2 RBBELFRONEMEROMWPC Th 5, Trigger 55 & LT scintillation
counter T1, T2, T3, T4 @ coincidence ZFER L 7o ¥—LDAK&ESIET1, T2, T3 TL
Foh, M10mmXx 50mm &85, TAEFOMBIIMWPCIR L > THREL 7,

M0k F)7 r#EEEFY 7 FRAEHEOBEE, Ar & isobutane ¥ ROEELE 3 Ad R
TRELLF— 424577, Ar 80 % + isobutane 20 % DAL DL &, EH 1000 V/ em Kl E
TFEY 7 bEEMLHSOmm/ gsec &E—FERLLADT, data taking THRHZOBAKEZHEAL,
field wire DEfME—4 ~-5kV K&y b L7,

‘11 DCOYE L anode wire DEM EDEFE A, £ — 455 anode wire B, drift space
DO, field wire HIED E 2DV TRT, ¥~ 2LDMNBILLS T, anode wire DEAH
L3KVTRERIOE L—FBWNRE2TLbrd, $HRIETDCH overflow LTIV event



& trigger @ event O o KB/,

BDA-7 220 anode wire DERHAVTOHEELR 12 KRT, Field wire HETOH
ERWTOBSOVIBALLT AL, £ORBHIL drift space 40mmicH L THOL5mmE DT,
COBWHTOHEROBRIIBRATEZbDEVZ B,

TDCOF v VA NMHEE—LDNEEDORAFEER 13 IKRT, Anode wire DEIHEEBRNT
BMEERITHD 5,

Data taking TRE 14 K RT LIk, 4 BODCEE LA FT2D2FS LT EyF LT left-right
ambiguity 2B &, fIt KX ORBARD /I, COfit HLRKDHADCOEBAFELR 15T
Rte 0=~02mmTdH b, ABICwire HEIK DWW TORMIEEZK 16 ILRT, 0=4mm TH -

2o

4 £ & &
Bk, CCTHMLA drift chamber DEMEE T EHTHEL, BRI I8 HBLE, TS

BERE I wire KCEEAMIE F Y 7 FEEAZ# - T 0 2mm, wire AR TEQEELSE > T4 mm
(0) ThHotco DL x field wire id —5 kV, anode wire i€I13 1.4 kV DBEREF A, #
Z {3 Ar 80 % + isobutane 20 % M /2,

CODC EFHLAKE TBFary 7t vBAKRT 2BANEROALFTONE] lEbh
TEYD, §TU—FELZERKB T3,

HWOIWCHI>T, DCOMEBNFEIH DL Tk, SFE, BEEKE, TN—%, mik
H, SMAEM, 565, ARELHE, BOK, fiESE, MAREORE, MEx KR
FEHBK, YORNEEZBEL WALV ERZHFRICEBL T,
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Drift Chamber Specifications

Type

Effective area
Gap
Drift space

Anode wire

Two dimensional readout using drift time and
charge division

29 cm X 48cm

6mm

4 cm

30 um® stainless steel

Field, Potential wire 100 um® Cu-Be

Anode HV 1.3~14kV
Field HV —4~—~5kV
#%2 TAD®OCAMAC FUNCTION

Function Subaddress o & Q

F (0) 0 Read TDC of wire 1 1

1 Read TDC of wire 2 1

2 Read TDC of wire 3 1

3, 4 Read ADC’s of wire 1 1

5, 6 Read ADC’s of wire 2 1

7, 8 Read ADC’s of wire 3 1

9~15 L 0

F (9) Clear group i registers 1
LAMM # L

C Clear all registevs 0

Z Clear all registers 0




#3 TADOIC—E
NO. DESCRIPTION NO. DESCRIPTION
1 74LS10 50 CD4066
2 74LS00 51 "
3 74L503 52 DEL300n
4 74L504 53 75107
5 74LS20 54 DEL300n
6 74LS04 55 75107
7 74LS00 56 DEL300n
8 4700 57 7915
9 74LS05 58 7815
10 " 59 74LS06
T 74L8121 60 DE4066
12 74LS74 61 "
13 74LS03 62 "
14 74LS10 63 MC10116
15 74L00 64 "
16 741893 65 LF357
17 74LS32 66 "
18 CD4040 67 "
19 " 68 n
20 " 69 "
21 MC10125 70 "
22 74L8221 71 "
23 74 " 72 "
24 74L574 73 "
25 CD4011 74 "
26 74L5164 75 "
27 7417 76 "
28 74LS05
29 74500 30° NES55
30 NE555
31 74504
32 74LS164
33 7417
34 74L5221
35 "
36 741,874
37 MC10i30
38 LF357
39 "
40 "
41 7915
42 7815
43 CD4066
44 7418221
45 74LS74
46 MC10130
47 CA3096
48 11}
49 "
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TAD (TIME AND AMPRITUDE DIGITIZER)
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Drift Chamber Test Run
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Efficiency vs. Anode HV
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Track Reconstruction
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