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Pressure Capacity Test on the Ceramic End Plate

(vacuum - liguid xenon window)
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Ceramic plate with
3.5mm thickness
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Purification of Liquid

Xe, May 2011
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Purification of Liquid Xe, June-July 2011
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Scintillation

ights in Xe Gas at 1.4atm, 4,000 events, Aug. 15,
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c1117-ch1-gamma

a2

Xe Gas
1.4 atm

o

1
—h
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3
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ghéof PMTH1

Pulse Hei
—
3

-3.5
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charge (a?2)
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charge signals : drift time per 50ns
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fadc100_11
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100
50
L,L N | I 0 L
800 1000 0

800 1000
fadctd_11
Entries 3815
Mean 429.4
RMS 177.4
x2/ndf 335.2/57
Prob 0
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800 1000

2011.8.15




Number of hits
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drift time v.s. hits
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TPC hitsinx and y

TPC hitsinx and y
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Mean y -0.03529
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[ TPC hits v.s. drift time | hit_td [ Sum of pulse v.s. drift time | hit_tdph [ Average pulse height v.s. drift time |  |hit_tdavph]|
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Signals in Xe Gas at 1.4atm, Aug.-Sept, 2011

30

3.40 200

3.30 >

3.20 180

® o
3.10 2
X
3.00
) o

2.90 = 160 P
O 2.80 X-@ scintillation (PMT1,a 1)
$ 270 o charge (a1)

140 @
3| 2.60 % ®
= 250 E ® . o0 © L
F- . :
cl 2 o O
T 220 ¥ ool ® o ~ charge (a?2)
> (D]
= 2.10 & %) o0
-

8 2.00 Qa O o0
O 1.90 80 ®
> 1.80 ¢ g °© o
&) 1.70 ¢ © °
= 60
O 1.60 o0 5o

1.50 ~ o

1.40 40 O

1.30 scintillation (PMT1, a2)

0 0 5 1|o 1|5 2|o 2|5 3|o 20 ' | | | |
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Scintillation lights in Xe Gas at 1.4atm, August, 2011

100

Fa ¥

e

” Vsl as
scintillation (PMT2) ‘ [ 2 .

40 | {

30
49 149 249 349 449 549
8/6 8/8 8/9 8/12 8/15 8/16 8/19 8/23 8/24 8/26 8/29
15:17  11:349:13 14:21 18:0017:42 11:32 17:2316:12  16:19 14:41
49 92 115 192 288 311 377 479 502 550 620
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Purification of Xe Gas at 1.4atm, s/31-9/1, 2011

160

140

120

100

80
f=p(0)+p(1)(1 - exp[-t/p(2)])
60 PMT1 PMT2
p(0)=65.60 p(0)=58.57
N p(1)=74.55 p(1)=88.91
40 ‘ p(2)=0.94 p(2)=0.76
x2=1270.42 x2=1073.79
start gas circulation
20
0]

668 673 678 683 688 693 698
8/31 8/31 8/31 9/1 9/1
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Xe Gas at 1.4 atm
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Xe Gas at 1.4 atm
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Xe Liquid at 165K
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Xe Liquid at 165K
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Xe Gas at 1.4 atm
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Cosmic trigger :Xe Liquid at 165K  PMT1=PMT2=+720V,16dB
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Test Pulse Air;2011.9.9 13:53
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2-fold trig.
Xe liquid
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2011.10.11.10:40-11:06, 2-fold trigger
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2011.11.21.12:22, 2-fold trigger
1,000 triggers

padé pad7 pad6 pad7
I 14001~ i -
ey C 121 60
i 1200 [ r
c 1000 101~ 50:—
I 800 8l a0k
400 - i C
: 600 6 30f
200~ - ! C
L 400 I C
L r 4n 20—
0 Sl i -
C 2T 10~

2000, ) )] [, ol 0 Lo momuey L Y 1 K P
200 400 600 800 1000 0 0

80
60

N B
o

N}
S o o

& &
S o
BN

200 400 600 800 1000

20124 18 6H &HEH

-100

400

300

200

100

90

80

70

60

50

40

30

20

10

°O

24
22
20
18
16
14
12
10

N A O

OO



Scintillation lights in Liquid Xe, 18 Oct.-29 Nov., 2011

1550 : .
o0 o Qe o °
S, o o & °® ¢ .o°° °
1500 = o0 ® o ° ¢ o © %.’h‘ ;_...
o ° ° o . ° o..‘*.:’.,.% 'l. Mo“
. ° .. ° . oo ) ° .'.0:"‘.“’?1”0 ° ogb.
1450 'o ¢ ) ’ o ¢ .. ° ’ ° .:'.. o
1400 . o . : .
° ° o* ° ° o® ) °
1350 "4 Vephl Su et o
L. o o o« o .0% 4 we. . . Charge
£ TN N U LR 0t O PR R S
eV, ° e o9 © ° : o0
1300 WP odks
° S REa THC I
® .. ‘..
1250
50Q att. x10amp 10 top th
1200;cﬁzm. at beforl“neh o:rilliﬂeEZ gf P:I/ln-}‘% c?rt:lfiatt?gn Ii'I? ?org
l = 1O CNo min
1150 % e St s papirr s :
Myse A AR SV IAEP A rrron H.WWWW
1100 | | | ! .
680 880 1080 1280 1480 1680
10/1810/20 10/3010/31 11/10 11/18 11/21
18:33 7:35 10:00 7:48 9:00 11:00 12:25
683 720 961 983 1219 1413 1489

20124 18 6H &HEH




Temperature (K) in liguid Xe, per 10 min. 17 Nov.-25 Nov., 2011

20124 18 6H &HEH
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Pressure (M Pa), per 10 min. 17 Nov.-25 Nov., 2011
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2011 12/28 5% : 1BIR - PTRIZLL,IDR,PTREBEES), PTRIELE, BANNG, & 1EFHFHK

10:20 Circulation STOP, PTR ON

281342 PTR ON

13:50 PTR OFF, i.e. compressor off

281350 PTR OFF HIiE9, 190 to 244 (500 event) to 282K (1,000 event), charge signals
281359 PTR OFF MDE%, 290K , &9 T compressor ON (500 event) to 230K(1,000 event),
charge signals

14:01 compressor ON

281407 PTR ON to 167.8K@CH, 170K@LXe, charge signals
281426 PTR ON 168.5-168.9K@LXe

281523 PTR ON 167.5-167.9K@LXe

15:35 compressor OFF

281537 PTR OFF B#%AN0E, all fans OFF, 177 to 192K@CH, charge signals

281544 PTR OFF B#AN0&E, all fans OFF, 244.4K@CH, 168.9-167.9K@LXe, charge signals
281556 PTR OFF B#AN0&E, all fans OFF, 234K@CH, charge signals

281607 PTR OFF B#AN0&E, all fans OFF, 251K@CH, 169-171K@LXe, charge signals
281621 PTR OFF B#AN0E, all fans OFF, 267K@CH, 169.3-172K@LXe, charge signals

16:26 gas check valve OPEN

281629 PTR OFF B2AN0&, all fans OFF, #@1EARMK, 172 to 167K@LXe as shown above
281634 PTR OFF B%AN0:&, all fans OFF, ¥ 1EFFHK

281740 PTR OFF B#ANDE, all fans OFF, #1EAHRMK 165.4-165.8K@LXe as shown above
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PMT1(a2), x 10
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2011.12.28 13:42 2011.12.28 16:29
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2011.12.28 13:50-14:07 2011.12.28 15:37-16:21
3,000 triggers 5,000 triggers

o
[
Q
»
o
1Y
Q
»
o
1Y
=]
N

- 3000 - .
i - 2000~ 50001
1500 — - r L
[ 2500 :_ 1500 :— 4000
1000 - s C
- 2000~ 1000 C
[ - B 3000~
500 1500[- 500 §
I ok 2000~
ok 1000 s -
- 500p 1000
& 500 L -
-500 - 1000~ C
i ; - 0
- o _1 500 1 1 1 | 1 L1 | 1 1 1 | 1 1 1 | 1 1 1 | L1 1 | 1 1 1 | 1 1 1 | L1 1 | 1 1 1 |
SRR S (ST S (N ST SR NN SO ST S N SR SR | R R T RN ST ST SO ST SN O NSO SN 200 400 600 800 1000 200 400 600 800 1000
200 400 600 800 1000 200 400 600 800 1000

300

200

1
1200 00

0
1000 2000

-100

-100 800

1500
-200
600

1000

-200 -300

400

-400 500

200

-300 -500

I 200 400 600 800 1000 200 400 600 800 1000

L L I L L L L L L L L L L
200 400 600 800 1000 200 400 600 800 1000

20124 18 6H &HEH



Pressure (MPa)

Temperature (K)
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Pressure in the chamber (MPa)
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Second version : FEXEQ9

Designed by Open-IT ;

Yuta Takagi (Yokohama N. univ.) ,
Takatoshi Higashi (Saga univ.),
‘akahiro Fusayasu(NIAS) , Hirokazu
keda(JAXA) , Manobu Tanaka(IPNS)

Open-It (Open source consortium for detector
instrumentation) collaboration

Schedule

1. Circuit design was completed
2. Simulation was completed

3. Layout design was passed to
the company on 24 November

4. Tape out was(?) submitted by
end of January 2011

5. Delivery in Summer 2011

6. Test in Autumn 2011
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o
Qpenit

oo
Crerit

together with the neutron group

Parameters TPCFEO9(TPCFETX)
dynamic range ~/oTC=+251C
/ J -500fC ~ -5fC
ain 2V/pC
J 10V/pC
gain tolerance ~1%
ENC 400+25/pF@0.5us
cross talk ~1%
peaking time 0.5, 1 and 2 us
power dissipation <10mW/ch
Temperature range -110 ~ + 25°C
# of channels 16¢ch

ADC

none (10bit/TOMHZz)

UMC 0.25um process
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