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specification of MWPC
for operation test

® effective area

96 X 48 mm?
¥ anode

2 mm-spacing, 20 um¢ Au-W,Re
) ¥ cathode

12.5 1M thick

Cu-Cr evaporated kapton

m half gap

4 mm



motivation

secondary beam

AP . . .
?rui 3 % — determination of momentum for each particle

momentum determination method P

time of flight N 0.5 %
.. . ) P
© position at momentum-dispersive focal plane %ﬁ-» 0.1%
op

D=2~3cm/%

: . ~ 1
requirements for position detector O —

m particle ~250AMeV Z=1
m positional accuracy oz ~ 1 mm

® counting rate 1M - 10M Hz/plane
® operation 1n beam line 10—6 Torr

MWPC operating at low pressure



definition of operating characteristics

m efficiency

(mumber of times MWPC detects particle)
(mumber of triggers)

total
wire multiplicity=1, 2, -
cluster multiplicity=1, 2, ---

— 1mposed various conditions

m wire/cluster multiplicity, and other terms
cluster : unit of neighboring wires which detect signal
example) cluster size=4

cathode plane
® - hit

anodewires 0O @ @ O ® ®©® ® 00 @0

O -+ no hit
cathode plane

cluster size=2 cluster size=1

wire multiplicity=7
cluster multiplicity=3



operating characteristics at low pressure
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operating characteristics for S -ray

isobutane 100 %
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operates stably as low as ~100 Torr
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operating characteristics for proton (1)

experiment @ CYRIC, Tohoku Univ.  p ~64 MeV (energy loss ~5.7XM. L.)
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operating characteristics for proton (2)

optimum HV
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optimum HYV decreases sharply below 40 Torr



operating characteristics for proton (3)
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efficiencies of multiplicity=1 cluster size
100 L] L] L] L] I I I 1-3
e —9
95 | - 1.25¢
o~ O
90 | o * | R12¢f
w
o)
85 2115
1 cluster g
80 | 1 wire g 11 | |
optimum HV —e
75 ¢ 1.05
70 : : : : - - 1 : : — : : :
0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800

pressure [Torr] pressure [Torr]

efficiencies of multiplicity=1 decrease
mean cluster size increases } sharply below 60 Torr



operating characteristics for proton (4)

response at high counting rate
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relation between pressure and optimum HV (1)

P-V model
m efficiency=100 %

the number of electrons arrive at an anode for each event

exceeds a constant number (IN)
® the number of primary electrons
proportional to pressure P — eP
" first Townsend coefficient
07

5= KS™exp(—LS™ 1), § =

® electric field

ol

cylindrical — F = d? 3500

KdV av\™m 1
L1 —m) { al’ } T 1500
N
—n— = 1000
+dzV —1In P 0

parameters : K, L, m, N, z

by T.Aoyama cf. % = Aexp(BS™1)

fitting result (60-760 Torr, proton and 8)

proton

cannot reproduce
at low pressure
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relation between pressure and optimum HV (2)

extended P-V model

. low S high S
® electric field InS inS
V S avalanche occurs avalanche occurs
F =d— where r < — (cy]indrica,l) only in cylindrical field not only in cylindrical field
;V T s this area is not considered
avalanche .. in P-V model
E =d— where r > — (parallel) starting SN
S s value | N g
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Kdv

it () 0-3))
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—Iln —
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0

el

avalanche starts from
outside of cylindrical field

at low pressure 1000 I reproduce sharp decrease ]
. at low pressure
consistent :U: co0 | : |
sharp decrease in efficiency of multiplicity=1 o T
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operation test for RI beam

experiment @ HIMAC, NIRS  40Ar ~270A MeV (energy loss ~650 X M. 1.)
counting rate ~300 Hz
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low-pressure MWPC for RIBF (1)

BigRIPS

Cocktail bea Ist stage (2-bend FRS)
Production and

Tagged beam Pisparaive focﬁé Zy Q 1 ‘Eeparatinn of RI beams
To RI-beam F7
delivery ll-w-&m + r4 ‘III:I I:I:I}{I:l'.' *UI‘ | momentum dlSp@I‘Slon
experimenta TOF %- 3 3 /ty
set-ups 5 AE zﬁw =° lsotnpe mm/ 7o
| Bpmeasurement separation / Targct » momentum acceptance

2nd stage (4-bend FRS) ;Vedﬂctlf 6 %
Tagging of Rl beams egrader from SRC

planned to install at F5 (FF4)

specification

m effective area
240 mm (H) X 150 mm (V)
®m number of planes
2 (X-X)
¥ anode
2 mm-spacing
128 wires / plane
neighboring 2 wires are bound into 1 channel
w half gap

5 mm

(outer box containing MWPC)



low-pressure MWPC for RIBF (2)

operation test--- 8 -ray, 760 Torr

P10 1sobutane
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no trouble 1n operating at 760 Torr

Now under development
by under-graduate students in Tohoku Univ.



summary

m low-pressure MWPC as a position detector
at momentum-dispersive focal plane

m operation test for MWPC at low pressure and high counting rate
1sobutane 100 %
operating characteristics for M. 1. X 1/5.7/650
operates stably at low pressure (= 100 Torr)
responce at high counting rate
achieved high "effective" efficiency

m qualitative perception of operation of MWPC at low pressure
established a model concerning pressure and optimum HV

m Jow-pressure MWPC for RIBF 1s now under development



experiment at CYRIC

CYRIC, Tohoku Univ.
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electrical flux line of MWPC

—HV
—HV

cathode
cathode

cell



