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LAMPS TPC for EoS
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Large Acceptance Multi-Purpose Spectrometer(LAMPS)
(Planned) Beam Energy : up to 250 MeV/u for 132Sn

(Planned) Beam Intensity : up to 108 pps
Detection system including :

SC to make trigger time

BDC to determine beam position on the target

ToF/Trigger Array to measure time-of-flight of charged particles

NDA for neutron detection
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Z.H.Li et al., Phys. Rev. C 74, 047304 (2006)
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LAMPS TPC — Overview




Design of LAMPS TPC



LAMPS TPC Design — GEM

' - 1 Thickness of Pl 50 um

Thickness of Cu 5 um each

. . Hole size 70(2) pm
Shape of hole Bi-conical
Pitch 140 um

; e i) " # of Segment 10

B . Whole surface ~1,300 cm? % Capacity < 6 nF/100 cm?
Leakage current < 5 nA/100 cm?

1 . (@500V bias) ~ < 5 nA/section

b i

G10 frame(1 mm-thick) up&down : 0
—_% - 2 mm gap between GEM layers F \




LAMPS TPC Design — Readout Pad

1/8 volume of real TPC design
Outer Field Cage

GEM : 3 layers

Cathode

PAD ' ‘

150 mm

2,§98 ch/sector

A
SCALE$25:1

T

S " M\ Ashd with nolse shialding
Ripe ~.

— el >

Total # of channel = 2698 ch Mo s

6 layered PCB

e Inner Field Cage

490 mm

Bottom to fix PAD & GEM : Al
Field Cage Prototype T

e |

PC

~

4x15 mm? PAD 50 3x10 mm? PAD 573
2 tnes = %087 000 e = w2 |
D00 Resolution : 513um {\ Meen a0 3 Resolution : 228um
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LAMPS TPC Design — Field Strips for Fieldcage
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Inner Field strip
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LAMPS TPC Design — Material Budget

« Materials consisting gas vessel : G10, Rohacell(IGF-71), Kapton, Epoxy

G10
Al-Kapton

G10
Rohacell
Kapton foil

Rohacell
G10

0.3
0.05

0.3

0.125

0.3

G10 Rohacell
(0.3t) (5t)

O oo~NoulhwNn = HF

10
11
12
13
14
15

G10
Rohacell

Kapton foil
(125 pm)

Layer

Material

Cu
PCB(FR4)
Epoxy
Pl(Kapton)
Epoxy
Rohacell
Epoxy
Pl(Kapton)
Epoxy
Rohacell
Epoxy
G10
Epoxy
Pl(Kapton)
Al

Thickness t
[mm]
0.012

1
0.007
0.125
0.007

5
0.007
0.125
0.007

5
0.007

0.3
0.007
0.0254
0.0002

Xo [mm]

14.3
159.3
352
286
352
5440
352
286
352
5440
352
167.608
352
286
89

t/Xo [%]

0.08391608
0.62774639
0.00198864
0.04370629
0.00198864
0.09191176
0.00198864
0.04370629
0.00198864
0.09191176
0.00198864
0.17898907
0.00198864
0.00888112
0.00022472

Layer # Material

W WMNDMNMNDMNDMNDMNMODMNMNDMNN A A A aOaaa a aa
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32

air
Al
Pl(Kapton)
Epoxy
G10
Epoxy
Pl(Kapton)
Epoxy
Cu
Pl(Kapton)
Cu

P20(gas)

Cu
Pl(Kapton)
Cu
Epoxy
Pl(Kapton)
Epoxy
G10
Epoxy
Rohacell
Epoxy
Pl(Kapton)
Epoxy
Rohacell
Epoxy
G10
Epoxy
Pl(Kapton)
Al

Thickness t [mm] Xo [mm)]

85
0.0002
0.0254

0.007
0.3
0.007
0.115
0.007
0.0125
0.125
0.0125

460

0.0125
0.125
0.0125
0.007
0.115
0.007
0.3
0.007
5
0.007
0.125
0.007
5
0.007
0.3
0.007
0.0254
0.0002

304200
89
286
352
167.608
352
286
352
14.3
286
14.3

223240

14.3
286
14.3
352
286
352
167.608
352
5440
352
286
352
5440
352
167.608
352
286
89

t/Xo [%]
0.02794214
0.00022472
0.00888112
0.00198864
0.17898907
0.00198864
0.04020979
0.00198864
0.08741259
0.04370629
0.08741259

0.20605626

0.08741259
0.04370629
0.08741259
0.00198864
0.04020979
0.00198864
0.17898907
0.00198864
0.09191176
0.00198864
0.04370629
0.00198864
0.09191176
0.00198864
0.17898907
0.00198864
0.00888112
0.00022472



LAMPS TPC Design — HV for GEMs ...

— Electric power line
HVDU 001-160 R e
-— Remote control for High Violtage Power Supply (HVPS)

-—- Remote control for High Voltage Distribution Unit (HVDU)

- Unit operation mode
(Narmal, Trip, Discharge)
Vinea (G~ 15 V)

Ios (@~ 600 D) in +20 pA

i
L ! HVDU 161 - 320
Controller | H
for HVDU
————— »>
y Y
|
¥
____________________________
! |
i ! HVPS (2EA)
; (16ch/2 groups)
,| Controller | | 1klv,fch.
for HVPS floating 5 kv
1 mA or 20 pA
51 pin Redel HV connector
S
¥
HVDU 321-480
>
TPC (640 HV sectors)
8 GEM sectors
4 GEM layers
; 10 sub-HV sectors ina GEM
2 electrode layers ina GEM
HVDU 481-640
s R e

16 ch High Precision Mix HV-PS
|
Single channel floating-GND HV Contact Board to GEM"

Negatlve pOlarIty o ® ! @ O . O . . . . . N N e ' o

l../ch : max 1T mA v g R e ne e W ———p———we——y  §

nom ot ftonis] ntesd] et i) eford] fefontsd) et )

Vnom/Ch : maX 1 kV e 390 j2345878010 12345878010 l2sissvenio 12345878010 resdisevaolo 12345878010 je3dsearealo IlSiSO?lOIOLI‘m_. L
. _ 1T(2) 2T(4) 3T(6) 4T(8) [B(1) 2B(3) 3B(5) 4B(7)

Configuration : 2 groups, 1group/sector ® e D D D D . D . . . . . . . .

7

HV output : 51pin REDEL




LAMPS TPC Design — HV for Fieldcage

* Heinzinger PNC Universal High-Voltage Power Supplies

" Side view of TPC 120[0-0]40

| PNC 60000-3 | .

| PNC 3500-20 |

|
High voltage up to 60 kV High voltage up to 3.5 kV |
Current Limit 3 mA Current Limit 20 mA [ S
Negative polarity Negative polarity s pon )
Power 160 W Power 70 W '

ips

Voltage stability < 0.01% V,,,,
Voltage Precision < 0.02% V

Voltage stability < 0.01% V,,,
Voltage Precision < 0.02% V

nom nom



LAMPS TPC Design — Gas System & etc.

e

Gas Control System

TPC Moving Support




Fabrication of LAMPS TPC



G10 Rohacell
(0.3t) (5t)

G10
Rohacell
Kapton foil

(125 pm)
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LAMPS TPC Fabrication — Gas Vessel



LAMPS TPC Fabrication — Field Strip

S zrgﬁ:é
“i?ﬂﬁﬁiiﬁiili L
1II




LAMPS TPC Fabrication — Field Strip




LAMPS TPC Fabrication — Fleldcage
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LAMPS TPC Fabrication — Readout




LAMPS TPC Fabrication — Readout

Aluminum shield for each AsAd
- 88 AsAds were installed.
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LAMPS TPC Fabrication — Whole Assembly




LAMPS TPC — Mounting

« TPC moving stage demonstration




LAMPS TPC Fabrication — Current State

| Covered by Al-Kapton noise shield |

i

?‘é

/ '7"‘7"

Fully assembled with cables

- Measuring Cosmic-rays

GEM HV Distribution
(cable Iength 20 m)

F_'%

“~ Gas Control System




Summary

* LAMPS TPC has been built last year.

« GEM-based TPC working at atmospheric pressure P-20 gas
* Entirely non-magnetic materials and light-weight

« 21,584 channels in total, using GET electronics

 Active volume ~ 1,200 L with a gas-tight barrel

« Effective gas gain 2104, drift velocity 26 cm/us

 Performance test with cosmic-ray is ongoing.

* Full setup combination with ToF/Trigger array will be prepared.



Back-ups



LAMPS TPC Design — Electric Field Uniformity

<Basic design concept>
1. The drift length(Ly) is 30 cm.
2. The inner and outer diameters of field cage are 17 and 47 cm, respectively.

TPC 30|cylindrical]15 TPC 30[octagon]15 TPC 30[asymmetry]15

5 ’. At

Each strip has 36 segments in @ direction
Each strip has 36 segments Each strip has 8 segments in (10°/segment) for inner field cage.
in @ direction (10°/segment). @ direction (45°/segment).
Each strip has 8 segments in @ direction
(45°/segment) for outer field cage.



LAMPS TPC Design — Electric Field Uniformity
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LAMPS TPC Fabrication — Cooling System
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