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Barrel Counter (for ToF and Triggering)

RPC for Time-of-Flight measurement
Plastics for Triggering



Barrel Counter (2.0-2.5m long)

Long Plastic Scintillator + Fine-Mesh PMT
Long Plastic Scintillator + WLS Fiber + PMT
Long Resistive Plate Chamber

LAMPS : 1 H x 3% + 0

Barrel Counter : 250 mm (T) x 2000-2500 mm (L)
36 Segments

RPC for 50 mm (T) / 2 Layers with 2 x 100 mm (T)



TPC Acceptance

TPC Drift Volume :

1000 mm (¢p) x 1200 mm (L)
TPC Physical Volume :

1050 mm () x 1350 mm (L)

Barrel Counter (36? seg) :
250 mm (T) x 2000 mm (L)
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Anticipated Timeline for Barrel Counters

 Start Counter : Thin plastic scintillators + MPPCs
- Barrel Counter : RPCs +
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Revised Timeline for Barrel Counters

 Start Counter : Thin plastic scintillators + MPPCs
- Barrel Counter : RPCs +

Barrel 4= 7|
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Barrel Counter

- Barrel RPC @ LEPS2 2m .
« 2-m long RPCs

* RF noise problem

Cross-sectional View }—

* 50-60 ps timing

° q
resolution

e Small REC
Large RPC




Forward Acceptance

118

S

* No tracking devices for particles at forward angles
(< 309).
* Do we need drift chambers?



Drift Chamber

=

« Hexagonal DC with 3 -

planes of xx’, uu’, and vv'.

« Effective area of 600 mm m
in diameter.
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Zy 2

NOTE

1. No of turn :1000/coil

2. Operation Current : &34
3. Inductance : 123.5H

200
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1.5Tat64 A
L=1235H
RT bore radius : 600 mm

: Two RDK-415D coolers
e | | + F-50 compressor +
i'-A Chiller
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Active Target TPC @ RCNP

« Osaka U Group (Kawabata 11&)
« UWPIC TPC + Silicon + CsI (MAIKo)

« MPIC 7% + Kyoto &M & 7l Board =




Si

u-pIc A
verse Kinematics . (MAIKo)

Micro-Pixel Chamber (p-PIC)

GEM + L1-PIC A. Ochi, et. al. NIM A 478, 196 (2002).

# Detection gas (He) = target gas = Detectable low-energy particles!
# Gas:He + CO,(7%) @0.5 — 2.0 atm
# Introduce p-PIC + GEM.
[l p-PIC (gain™1000): 2-dimensional strip readout (400 pm pitch).
256A+256C =512 ch.
] GEM (gain™30): 140 pm pitch, d=70 pm, t=100 pm (thick GEM)
& TPC track = 8_, range in the gas / Si+Csl =2 E_
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(F3)
_ 6 —t) RCNP EN beam line

10C 75 MeV/u
80 kcps, 95%
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Example of scattering events

- -
*He + *He elastic 3a decay from °C
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v beam: *He @50 MeV
v gas: He(93%) + iC4H,(7%) @430 hPa

To identify the *He + *He elastic scattering,
tracking algorithm to reconstruct multiple tracks are needed !




Physics Program with AT-TPC

He& Active TargetZ O|&96}L| a7} &0{5}= sidt2
17} 7l=. a(Beam, X)Y reaction.

140(x, p)17F and 140(a, 2p)160 at typical novae
outburst temperature or higher.

Unbound proton-rich nuclei

2p Emission from four known 45Fe, 48Ni, 54Zn and
67Kr ground states (pp correlation).

a clusters in unstable nuclei : 10C and 10Be



AT TPC

AT TPCE THEC 2 2%|0

=40|= 4% & mo|=e} A A
E0ol0 TPC 2|50 s H

= 740
L O T [T
He 229.

Silicon ZA=7|2} SHH AF2ol|A] XA Q10| TPCOj|AM
El giskol A5t RangeZ 0f L X| ZH?.

A 3¢% GEM-TPCZE, d& F Micro-pattern Strip TPC
O 2 ({0 R&D).

Osaka U GroupO| GETA|AE0f ZHAL
Ea.

|]0I-

HH| R&D7}s A



