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TPC-Drum
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TPC-Drum

« Motivation

TPC-Drum
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« Find evidence for a-condensate state of 12C and 0O using ?°Ne or “°Ar beam with a gas

« Commisioning as the final prototype for the low LAMPS TPC
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TPC-Drum

CsI(Ti) detector I detagior
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Field-cage

For AT-TPC v’ # of Si detector : 8

v' # of Csi(Ti) detector : 16
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v # of TPC pad channel : 768

v TPC active area : 200x200x150 mm3

v TPC gas : “He (90%) + CO, (10%) mixture
v' Triple-GEM structure
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Read-out pad plane
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Read-out pad plane

’
typel

v \
type2 type1l

« # of channel : 768 channels

* Channel size
« Type 1:09 *11.9 mm?
« Type2:19 *11.9 mm?

« Gap size : 0.1 mm

- Pad plane considered to measure daughter

particles
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Gas system
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Gas system

« System schematics
Gas system

Gas Input

Mass
Flow
Controller

~_ @

Throttle
TPC-Drum Value Gas out

Controller

Gas system <+——] || &

Gas output

« Operating pressure : 500 ~ 1000 Torr

Throttle pump
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Gas system

« Gas properties

P10 gas (reference) 4He (90% ) + CO, ( 10 % ) gas (Garfield+ +)
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« 4He + CO, gas mixture is three times less diffusion than P10 gas.

« We also reduced the pad width to cluster each hit.

2025-01-19 2025 CENuM Workshop ) SEJONG UNIVERSITY



GEM
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GEM

* Geometry
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Triple stacking GEM
»

Top view Front view

« A-side : Standard gain area

= ﬁL | -+ Active area : 200 x 200 mm?
) « B-side : low gain area (Type-2 GEM)

Beam line

» Triple stacking GEM used with type-1 and type-2 GEM with
space 3mm
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GEM

<Type -1 >
ﬁ_ 200 | « GEM thickness : 256 um
1 R 200 00
T [ ]
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« A-side and B-side have same size
ﬁ—p
L Beam line
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Jﬁ - i  GEM thickness : 256 um

* Hole size (diameter)

A-side B-side A-side e A-side: ~ 75 um
« B-size: ~ 120 um

g ‘

L Beam line

« Type-2 GEM designed to reduce the space charge for high-rate beam ion

2025-01-19 2025 CENuM Workshop SEJONG UNIVERSITY



Field cage
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Field cage

 Schematic view

Down stream
~ Adesign

B-0 design B-1 design

Beam line
Up stream

Active area size : 200x200x150 mm
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Field cage

 Schematic view

Front-view side-view ® Field-cage reference
. (Sprit TPC and STAR TPC)

0.035 mm Cu
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Field cage

 Schematic view

WFﬂ

170 mm

G
50 mm =

130 mm

T

JUEEEEE A

Down-stream plane Up-stream plane Down stream view

Empty area has a double-wire structure to avoid particle energy loss and scattering
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Field cage

® Electric Field g Drift direction
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Noise subtraction
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DAQ Setup

Si-Csl (176 ch)

ASAD

SO

256 channels

256 channels

ASAD 256 ch
@S

256 channels

ASAD
256 ch
SO

256 channels

.Graw file
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Pulse noise subtraction

event0 | padO, layer4, row517

1400 — Raw ADC
C — Noise Template
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event99 | pado, layer49, row517
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Calibrations for GEM gain
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Calibrations for GEM gain

* >>Fe source test
Operating voltage : 2000 V

Mag net Cathode . C
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« Magnet can move source position to getting statistics for desired region
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Calibrations for GEM gain

e 35Fe source test

Sum of ADC
> 04r
5 - TPC-Drum Fe55 source test
TPC-Drum MainPadPlane geometry Z 035 — @ 2000V, AsAd 0
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= ol 0.3 _
B - 4= Effect of GEM hole size |~ Section
"1 0.25 — Section 2
80— =
60 0.2 :—
40} -
0.15
20 E .
Sk <= Same hole size,
L g = il = but different region
X men) TP0.05
i 4 1 I V] l 1 l 1 1 1 1 l 1 1 1 1

. :
0 1000 2000 3000 4000 5000 6000
ADC

2025-01-19 2025 CENuM Workshop SEJONG UNIVERSITY



Future work
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Future work

HV modul

HV1 HV2

v' Cosmic muon test with 2 external PMT trigger to measure track [RET

Main Run

" Discriminator Logical
& Module

TTL to NIM

Converting ROOT format

I

Graw file

Low Voltage

Module External

B

ng

v’ 241Am alpha source test for dE/dx i

ZAP+AsAd 3 set

coBo ]—[ Micro TCA ]—H

v" We are considering conducting experiments with TPC-Drum using the RAON beam this year.

v" We are considering replacing the TPC-Drum'’s readout system from the existing GET system to a

SAMPA chip

SAMPA" SAMPA

5
e

SAMPA
=]
v

Bt

SAMPA chip
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Backup slide
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Drift Velocity in Drift area
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Triple GEM
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B TPC-Drum Fe55 source test
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Calibrations

 55Fe source test
Sum of ADC ( One Channel )

Sum of ADC ( One Channel )

Event display

Layer : 2, Row : 36
Entries : 167
big pad

221 F
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To get a histogram of each channel, ADC weighted position is measured

500 1000 1500 2000 2500 3000 3500 4000
ADC [a.u]
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