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1. Introduction

1. CNS Active target
2. “Dual Gain control” & “Multi-layer structure” of THGEM

2. Performance evaluation for the THGEM
1. Gain curve and resolutions with the high intensity beam

2. Bending deflection
3. Summary



CNS Active target “CAT”

Gas Active Target with Box type GEM-TPC
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Development to increase luminosity and statistics

i Field cage « High intensity beam: 1MHz
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Point of the development for GEM
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— HEIEIERGIER THGEM (Dual Gain THGEM)

Recoil region Top view Beam region
(High Gain) (Low Gain)

Dual Gain control structure
« Change gain between beam and recoil region
— measurement of high intensity beam

v" 300kHz in RIBF113@RIBF (S. Ota et al.)
v" 1Mppp in H307-6 @ HIMAC (S. Ota et al.)

Beam
138Xe
200MeV/u

S.Ota et al., ,J. Radioanal. Nucl. Chem.305, 907-911 (2015).

Requirement (with H, gas 40kPa)

. Gain
Gain | AVgey [V] ‘%ﬁ@lnductlon [UA] | GEM DEEKT [V]
2000 ~ 600
100 ~500 12 1.2

* Charge resolution
» Less than 10% (86, ,g ~ 10mrad)




% J& THGEM (Multi-layer THGEM)
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M. Cortesi et al., Review of Scientific Instruments 88,013303 (2017).
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Side view
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Hole size
* Pitch
e Z:0.35mm
o X:0.6062 mm
* Diameter: 0.3 mm
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Side view

Pad
2mm
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« Keep gain of about 2000 in the recoil region
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« Beam: 200MeV/u 132Xe, 5kppp or 1Mppp

« Beam energy at entrance of CAT: ~185MeV
« Alpha 5.49 MeV from 241Am source
« (Gas: H2 gas 40kPa
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Gain Curve In the beam region with the low Intensity beam

Effective Gas Gain (5kppp)
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Gain with the high intensity beam
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Not so change from the low intensity
beam around the center of the GEM
~15% larger than the low intensity
beam, at around the edge of beam axis
direction on the GEM




Convergence of X position because of ion backflow
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Charge Resolution in the beam region
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* Resolution of Q; = sigma of dQ

Where, dQ — Ql . Qi—l:Qi+1

* Deposit energy ~ 0.65 keV
— # of electrons ~ 18000 {[4]




Dual Gain Multi-Layer THGEM (DG M-THGEM) for CAT-M
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Bending of the GEM

Beam axis >
k1 V2 (induction)
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Maximum bending deflection is about 5 mm if the GEM is not mounted (convex upwards)



Bending of the mounted GEM

Cover of the chamber

Measure Here
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* Point of development of GEM for Active target “CAT”

« Heavy-ion high intensity beam of 1MHz
« TPC Active region: 30cm x 30cm
* Double Gain Multi-layer THGEM (DG M-THGEM) for CAT-M
« Dual Gain control system: operating deferent gain for each region independently
« Multi-layer THGEM: stack of several THGEM
« Performance of DG M-THGEM with a high intensity beam of 132Xe 200MeV/u

« Can we achieve previous performance for the beam region?
— OK.
v" Gain <100
v Charge Resolution < 6%
« Can we correctly perform track reconstruction with the high intensity beam?
— X position converge to beam axis and charge resolution become
wrong above 100kHz
0 Need to reduce ion-backflow
« Bending deflection of Large DG M-THGEM
 How about the bending deflection ?
— Maximum bending deflection is about 1mm
O Check gain uniformity of Large DG M-THGEM : in progress




