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Position Sensing of 50 MeV Protons with a Single-Wire Position
Sensitive Counter in Self-Quenching Streamer Mode

Hitoshi KAMETANI, Takeji SAKAE, Norihiko KOORI,
Mikio HYAKUTAKE, Isao KUMABE, Takashi MAKI,
Kazunori KOMATSU, Hidenobu IJIRI
and Masaru MATOBA

Using a 1.8 m single-wire position sensitive counter with an anode wire of 25 ym
diameter stainless steel, the position sensing has been performed with the gas avalanche
mode called as self-quenching streamer for 50 MeV protons analyzed with the QDMDQ
spectrograph RAIDEN?Y installed at the RCNP AVF cyclotron facility.

Although the transition in the avalanche size from the proportional to the self-
quenching streamer mode can’t be observed directly, it is found that the position sen-
sing is possible at the region where the self-quenching streamer mode is dominant
from comparison with the results of the experiments for 4.5keV X-rays.

. F

AREFHEBICBNT, BEFHEEMNMRAINEED
ERIiCE b3 -T, EEEEE, WEIREEER,
FREBIEIRE X OH 4 A —BIREEILT 5 T E0H S
T332, o, BEFEE, RAEFEEHERE
KOH 47— THET 2 A REEER, 2hEh
BEERE, WPIEHBEBLSHA K~ 3 25— (GM) §F
BEELTCOALTHENTNLS. —74, HIREFIHE
BRI BRI O H A H — IR OBBERI AR E L
THEY BEAGFOEATHEL o7z, ETAH1970
FERICH » T OFIBLFIERD, ¥ RIESHK, #X
EAH, BBMAESE D b 3 £EDOTTHREHEED

TANMY —ERTEERGLER

S TREBIEBREFEIER

o EERMAZEREREKR

K r G OUE BRI ERELERE
BERE L — R TRER

BIEICE > THEKD 2 BHEE RTCENRRShE
40E = — F (HEHHER Y —=E—~ F: Self-
Quenching Streamer mode PI'F SQS &— F &
7)) ELTHABR IRBETHRESNE X IIKE»
7‘:3)~E).

Z® SQS ®—~FTiZ, 1) BERIOMEHIHOIE
FORKEETRE—E (K10 E THY, MR
LT3, HBIEEEIcE 3 M ICE_TERDTH
AMREV. 2) GM HEEOBAD X S IKBFRK
NREPICIED S50, 3) Z DARNRKERG S sk
FE. 4) EEH» > SQS EIR~DOBBHHIL -
D LERENG. 5) BAVAOBEERESH, #
ZENBLUVBBLMEREORE SZEDBENICE>T
SQS fHENDOBBBEEMNRLS. BEDBEERT
BLEPRESNTNS. ZDE57 SQS - Fic
DINT, BAEFTEELT F Y, X BLU a
RO ERMRALUT A REBATHEN TROLATE
7.



— 182 —

50MeV BFKNTIEECEEA M) — <=~ FEBVLIBRBTEES O

B, #AREEER, BUROMBREICE S FAE
ENBEIICHL>TE ., CDBE, HREEEIL
PR TEHES €T 3. e RARKE AVFE +
4708 ba RSN TAEO QDMDQ &7 ER
FR~<7 tus357 (RAIDEN: F8) 2#HALTK
RISOWERFE>TNE. TDRRZ +as 370
BIBHRH Y25 4 LT LImED BBAEHEEHRE &
PEIRF 4w Y VF U2 —pORRENE VRT
& (KYUSYU #ei3B o = 57 2012 ZERL, EERIC
FERLTHWE. &LZA0L5mEOHAEEE TR,
RAIDEN 2~/ tus's5 7 HOBARZBLICEES ¢
ENTEF HICRD MERIEZD FRO FEMNDH -
fo. RABERAL TR L.SmED ARG, IE
FLLR B O BB THBOMROER AR E N EE
MIBMERENRL LB ENIEHINHSB. 2D L5m
BEORAEHE BB ORI, BE 10um D=7
o ABEANTO SN, BREWMAFEEZES S
LT3 L, BROBMKEERICE EEESNKENES
EVDRENE U, C ORIBRIBRT 3 51T, X
WBBLEOERNE R b s, MEMERENSL
THILIEE. COXIBRADTT, HHREMEES
ILEET, BREROWATREHEEES T LE2FEALT,
BRBLERP OB SNLHANKE SQS - Fikk
BAERIMEORAAE L.

TR, 1.SmEDHFIFEE%. RAIDEN =~
s ras s 7HORBEEARBEESCENTES 1.8
MEDH AFHBBEKEFR TS LEEHNELTTE -
7= SQS =—Fitk3 1.EMOAREEEDF X M E
ROBRZHRET 3.

2 2B EBE

2.1 HREEE

Fig. 1 CERICHER L7 A BB OBEN % R
7. FREFERBRRES 2,000 mm, FH& 160 mm
I8 25mm Q7 I = aTay s hoffohTED
ZOWAlIcES 30mm, EX 1,800mm DO&EHH
3. BEHRABEERRABRR~A F—iKT LIz
LA —F 4 V7 Lle~Bpm OHEBEEIRD, HROD
YRR -k, CORBRICE 2HON AFHEE
HED 21} 5 —F 20RO BPITHIRIC SO TEES
®BAREE, b5>—FH% SQS HEETHESES
HEBEE L. BiFRES) 10mm, HX8 30 mm
DA ZHETHBOEE L TREY 1.52m, BHE

10sm O =70 af52iRk-7. BRERIES, Han
zhEh 15mm, 30mm THYBEEMEE LTES
1.8m, BEE 25um DRF VLR BEE-7T. BiE
DIBREOWMWICH B 7 70 /ich UiEdshicls
SRR SR ICEBROBEF TERE L, LRANDERS
BAVEFE->TEMNSEBRLENTE S, KEBTR
RUEOFZFEERBEEZ LS L BERAL, HA&3EH
DA AFEREEFEBE B CHEAL .

Anode wire

/]
M e 4
/
w_HL

1800
2000

Unit: mm

Fig. 1. Schematic view of the position sen-
sitive gas counter. SQS-Counter
has an anode wire of 1.8m long
and 25 ym diameter stainless steel.
X-Counter and 4E-Counter have
an anode wire of 1.5m long and
10 zm diameter nichrome.
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Fig. 2. Gas flow system used in the expe-
riment at RCNP AVF cyclotron.
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Electronic block diagram of the gas counter system. PA: Pre-amplifier; SUM;

Sum amplifier (ORTEC 433 A) ; SSA: Spectroscopy amplifier (ORTEC 472); TSCA:
Timing single channel analyzer (ORTEC 455); DLA: Delay amplifier (ORTEC
427 A) ; GDG: Gate and delay genelator (ORTEC 416 A); COIN: Coincidence circuit
(ORTEC 418 A); DIV: Analog division circuit; MCA: Multichannel analyzer.
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Fig, 4. Amplitude spectra of signals at different anode voltages. Incidence particle: 50 MeV

protons. Gas mixture: 66 % Ar+28 % CH,+6 % C,H;OH.
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Fig. 5. Position resolution of the 1.8 m single wire gas counter with SQS-mode for 50 MeV
protons.
Table 1. Experimental and calculated position resolutions as a function of anode voltage.
Resolution
Anode voltage
Experiment Calculation (mm)
V) (Channel) (mm) Ay Axni V A dxent
2.0 9.7 5.01 2. 46 5.6
2.2 6.6 9 1. 26 2.08 2.4
2.3 7.1 6 0. 81 1,85 2.0
2.4 4.5 1 0.52 1. 64 1.7
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