AT-TPC gas handling
system



ALICE TPC gas system
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TPC Size : 90 m3 (Detecting gas in medium of TPC)



ALICE TPC gas system

Gas: Ne/CO, & N, (Ne:CO, =9:1) + 5% N,

* Argas: high expense/slow ion mobility

(enhance space-charge effect)

* CH: aging consideration (Malter effect

after 1 year operation)
* CF,: material compatibility
* N,: reduced drift velocity 5% but
provides more stable operation
Maximum drift field: 400 V/cm

Maximum drift time: 94 um
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Programmable Logic Controller (PLC) control

system

Buffer tank
* Volume: 1 m3 (1000 liter)
* Pressure: 274 bar

Copper catalyzer purifier was used
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ALICE TPC gas system

* A: Analysis line

« TPC

Contains CO,, H,0 and O, analyzer

Flow rate: few liter/h

Contains a drift velocity monitor

: Calculating the gas composition by
) o ) injected
measuring gas amplification factor

PURIFIER

Gas chromatograph connected with a
Removing O, & H,0

manual valve

®
Volume: 90 m3 (9000 liter)
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Alice TPC gas system

Surface Gas Building
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GSI(FOPI) Gem-TPC gas system

* Gas: Ar/CO, or Ne/CO, & N, Model SLA5850S
. Analog I/O MFC
e Gas Mixing: SLA58505 mass flow control with RS-485
Elastomer Downport
AHE

e Buffer tank
e Volume: 12 liter

* Pressure: 1.5~2 bar

* H,O (water vapor) & O, should be removed
* 0O, level limitation: <5 ppm [ A
* H,O (water vapor): < 10 ppm
* Line : Stainless steel, Copper pipe
* Gem-TPC
* Volume: 45 liter
* Flow rate: 45 liter/h

* Filter: 10 um particle filter

e CRIO control system

Fuel Cell or Zirconium Oxide Sensors

e Cu catalyzer purifier



GSI(FOPI) Gem-TPC gas system

Exhaust 4 manual valve
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— Pressure >100 mb _
oLt pneumatic valve
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Removing H,0 & O,
- H,0: copper-oxide

- 0,: molecular sieves with

a pore size of 3 A

gauge

compressor

— — —0—  checkvalve
Mixing unit | p————— e ! (Quadrupole mass
I I spectrometer) [% electromagnetic
] GEM-TPC 3-way valve
| Pressure control unit
mass flow controller
0,8H,0
Sensor
v - _6;)_ pressure gauge
~20m E E differential pressure

Exhaust
— Controls total overpressure /

measures H,0 & O,



AT-TPC gas handling system #1

Noble gas>

TPC
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AT-TPC gas handling system #2

Mass flow
controller
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Mini pump
1.5 I/min
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* Electrical control system
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* Manual control system
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Pump:
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Swagelok valve: Swagelok Korea
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