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NEWAGE-0.3a:9VIWMcRY ver 2.2
7
��j 2018 � 6�11� 8:20 7
3j �4��

>, 	2 �1 !�� �2 !��

bZg)� 80 Bq/m3 50~

#&(a\TFE) room/AMP 26.8℃
-�'� 44.5%

WEBHZeR: http://133.11.177.173/~radon/cgi-bin/

NIM^Gg ON 10# 12.3MPa

LR�� TPC/`g_ 1.97 E4Pa 2E4Pa 6.8 MPa 0.2MPa��

%; `hd%;6 0 cc/min $�* OFF

H]hZ CAEN N1471 0 V 8�� 0 μA 2000nA��

GEM� REPIC RPH-033 
ch1

V 8�� μA 6μA/�

GEM� REPIC RPH-033 
ch2

V 8�� uA 5μA/�

Zc^Y LED5. 2.00 kV 8�� 6.7 μA 8��

?�+=( PMM24-1QU 24.0 V 24V 0.0 A 0.1A��

JgOhU=( PAN16-10A 3.26 V 3.3V 3.44 A 3.6A

ASD=((+3V) PAS10-35(�) 3.68 V 3.45V 13.95 A 16.1A

ASD=((-3V) PAS10-35(�) 3.18 V 3.25V 10.96 A 11.9A

ASD=((+3V) PAS10-35(�) 3.70 V 3.4V 13.69 A 16.2A

H[fN<� PLS706 -50.72 mV 8��

XQTd<� H]hZ� -24.51 mV -24.58 mV -25.08 mV

XQTd<� KShZ� 45.86 mV 46.16 mV 41.15 mV

HDD"; �;/�
 1.3 TB 50GB�� nadb23 8��

B@AD�C�AA�

��� i�,

VIWMPhY

8:16 
�
8:20-8:24 VIWMPhY

http://133.11.177.173/~radon/cgi-bin/
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3:5����

8:30 Disc��50.72 mV -> 40.74 mV
anode HV up to 500V 

9:14 �
'198729/��!
����#!

9:20 *!��!�&0"�.,
9:40 NIM GND%ASD GND/��!

����#!
46;(Amplitude�
-�'��&#!
Threshold -30mV' $+3:5��)�&�
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10:00 HV down
���6��%@H6Am�>$�T��
��KAmZdX=9R��

10:27 ��
>
10:30 ��#=V]V]JFH:D7�')FHJ:
11:00 CF4 flush, CF4��
11:10 ASD, Encoder, Drift, Anode HV up

anode 500V 0.270uA
Changing threshold to 40.83mV
Scaler 24.5, 28.8, 27.2 Hz

per5 nhit>3_d[JA
per6 nhit>3_d[JA
UcWd\dbY^`
per7 nhit>3_d[JA62�&�G
"=9RL<e
P?DAQ file��LI>KXb^aBRJ

12:00 Per10 nhit>3 _d[JA6EOFI� 
14.3 Hz decayAHRJd

12:51 23event>DPd NFMQ2�&�DJ:I:@J:L<J8
12:51 per13 start (12.9, 14.1 Hz) <= _d[JA69Se

��
:H:R(K��#=V]V
]JFH:D7CLI>KSP5152
I:;!�=��7
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13:20 ���)��.)Am�-�
8
�
�3Am8��

14:12 ��	-(30 min)
14:15 50)���,9:9:�10/)����,-06274+2<
14:41 CF4 flush, CF4��
14:48 ASD, Encoder, Drift, Anode HV up

anode 500V 0.290 uA
14:56 per15 nhit>3 data *7;

scaler 26.1, 28.1 Hz
15:34 scaler 24.0, 22.7, 23.1 Hz
16:15 22.0, 20.3, 19.3 Hz
16:20 ��

!� #�"�  �

$&�%('
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NEWAGE-0.3a:9VIWMcRY ver 2.2
7
��i 2018 � 6�12� 8:16 7
3i �4��

>, 	2 �1 !�� �2 !��

bZg)� 550 Bq/m3 50~

#&(a\TFE) room/AMP 26.85℃
-�'� 53.6%

WEBHZeR: http://133.11.177.173/~radon/cgi-bin/

NIM^Gg ON 10# 12.3MPa

LR�� TPC/`g_ 1.97 E4Pa 2E4Pa 6.0 MPa 0.2MPa��

%; `hd%;6 0 cc/min $�* OFF

H]hZ CAEN N1471 500 V 8�� 0.520 μA 2000nA��

GEM� REPIC RPH-033 
ch1

V 8�� μA 6μA/�

GEM� REPIC RPH-033 
ch2

V 8�� uA 5μA/�

Zc^Y LED5. 2.00 kV 8�� 6.7 μA 8��

?�+=( PMM24-1QU 24.0 V 24V 0.0 A 0.1A��

JgOhU=( PAN16-10A 3.26 V 3.3V 3.48 A 3.6A

ASD=((+3V) PAS10-35(�) 3.68 V 3.45V 13.66 A 16.1A

ASD=((-3V) PAS10-35(�) 3.18 V 3.25V 10.95 A 11.9A

ASD=((+3V) PAS10-35(�) 3.70 V 3.4V 13.88 A 16.2A

H[fN<� PLS706 -40.72 mV 8��

XQTd<� H]hZ� -24.54 mV -24.59 mV -25.17 mV

XQTd<� KShZ� 45.77 mV 46.22 mV 42.50 mV

HDD"; �;/�
 1.3 TB 50GB�� nadb23 8��

B@AD�C�AB�

��� B�,

VIWMPhY

8:15 
�
8:16-8: VIWMPhY

http://133.11.177.173/~radon/cgi-bin/
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8:27 DAQ stop per19
HV down 30min ��

9:02 HV up anode 500V 0.440uA
9:13 DAQ start per20 6.9, 8.2, 8.8 Hz  … .-83793647205&%
9:20 DAQ stop

9:33 HV down, /1��
HV up 500V 0.455uA

9:41 DAQ start per21: 24.8, 23.1, 26.3 Hz … .-83793647205$'

9:45 ��� ��# �!)Am,�*�$ ��(#�+'
10:43 ��
"(30 min)
11:20 CF4 flush, CF4��
11:30 ASD, Encoder, Drift, Anode HV up

anode 500V 0.600 uA
11:34 DAQ start per22 for BG run
12:20 ��
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●カウントレート減衰問題
状況証拠
端の穴からAm-241を置き、alphaを入れた。
最初24Hzくらいだったのが翌日見ると数Hzくらいになってた。
カウントレートは指数関数的に減衰して、time constantは1.8 hrくらい
ガス交換するとカウントレートは回復した。
ドリフト電圧、VME, ASD, Encoder電源をリブートしただけでは回復しない。

仮説(1)
Am-241のalphaがCF4ガスに何か悪影響を与えいるため、結果的にカウントレートを落としてい

るのだ。では、原因は何か。一つの仮説はアルファがCF4を電離して電子を作ってドリフトするの
だが、対としてF+もできるだろう。ドリフト電圧2kVではこのF+がドリフトプレートへ移動する時
間が次々にやってくるalphaと比べて遅く、+電荷がAm-241周りに集中している中でalphaが出るた
め、次第にサチってalphaで電離されずらくなる。
これなら、ドリフト電圧を落とすだけではたえずAlphaが出てF+もできるのでカウント数は回復

しない。また、ガス交換してから1時間待ってDAQを始めたら、最初22-24Hzのはずが、15Hzくら
いに落ちているはず。
エネルギーはピーク構造を崩さず、ゲインも劣化していない。ガス劣化と言って良いの？

対策：
ガス循環して見る
ドリフト電圧を変えて見る
ガス交換を半分だけとかやってみる



15

●サンプル領域Am-241 alphaが見えない問題
仮説(1)

対策
ASD閾値をいじってみる
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6/19
(9:00-10:30) ��Am-alpha�0)"��: ��+�*Am-2411#"(-/
(10:30-11:30) ��Am-alpha�0)"��: ��+�*Am-2411#"(-/
(11:30-12:30)ASD��"%.
(13:30-16:00) Count rate decay��: 57
�$(-/ Am-241�'&,2,
16:20 ��

6/20
- (9:00-12:30) �����!���;3=+<>694:6

16:20 ��
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NEWAGE-0.3a:9VIWMcRY ver 2.2
7
��i 2018 � 6�20� 8:20 7
3i �4��

>, 	2 �1 !�� �2 !��

bZg)� 800 Bq/m3 50~

#&(a\TFE) room/AMP 26.7℃
-�'� 54.6%
WEBHZeR: http://133.11.177.173/~radon/cgi-bin/

NIM^Gg ON 10# 12.3MPa
LR�� TPC/`g_ 2.00 E4Pa 2E4Pa 6.0 MPa 0.2MPa��

%; `hd%;6 0 cc/min $�* OFF
H]hZ CAEN N1471 500 V 8�� 1.820 μA 2000nA��

GEM� REPIC RPH-033 
ch1

V 8�� μA 6μA/�

GEM� REPIC RPH-033 
ch2

V 8�� uA 5μA/�

Zc^Y LED5. 2.00 kV 8�� 6.7 μA 8��

?�+=( PMM24-1QU 24.0 V 24V 0.0 A 0.1A��

JgOhU=( PAN16-10A 3.26 V 3.3V 3.45 A 3.6A

ASD=((+3V) PAS10-35(�) 3.68 V 3.45V 13.96 A 16.1A

ASD=((-3V) PAS10-35(�) 3.18 V 3.25V 11.00 A 11.9A

ASD=((+3V) PAS10-35(�) 3.70 V 3.4V 13.86 A 16.2A

H[fN<� PLS706 -40.63 mV 8��

XQTd<� H]hZ� -24.65 mV -24.60 mV -25.25 mV

XQTd<� KShZ� 45.05 mV 46.08 mV 43.24 mV
HDD"; �;/�
 1.3 TB 50GB�� nadb23 8��

B@AD�C�B@�

��� A�,

VIWMPhY

8:20 
�
8:20-33: VIWMPhY

http://133.11.177.173/~radon/cgi-bin/
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8:35 DAQ stop per23
8:36 HV down, 8:43 ���%8:58��open+ 1645��%

Am-241/1645��.���.�-��=>
9:02 ���*, 9:32 flush, 9:41 CF4
�
9:45 HV up anode 500V, 1.200uA
9:50 per2 ��372&0 (scaler: 18.7, 19.2, 20.5 Hz)

10:00 DAQ stop, HV down, pure air injection, 
small-window open, source position change
Am-241/1645��.���.�-��
���*

10:30  flush, CF4 injection 1.97E+4Pa, 
10:46 HV up anode 500V, 1.210uA
10:46 per5��372,+ (scaler: 23.3, 22.7, 22.4 Hz)

10:52 DAQ stop, HV down, pure air injection,
small-window open, source position change
Am-241/1645��.�	.�-��

11:12 ���*
11:42 Frush, CF4 injection, HV up 500V, 1.330uA
11:56 per7 (scaler: 19.5, 19.4, 18.4 Hz) ��372 only 1 ()+'
12:05 DAQ stop HV down
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12:05 HV down, pure air injection,
small-window open, source position change
Am-241#%*()��"��"�!��

12:23 ��
�
12:53 Frush, CF4 injection, HV up 500V, 1.360uA
13:00 per9 (scaler: 17.5, 15.8, 17.5 Hz) ��'+& �

13:43 DAQ stop HV down, pure air injection
small-window open, source position change
Am-241#%*()��"��1/4��!��

14:00 ��
�
14:30 Flush, CF4 injection, HV up 500V, 0.675uA
14:43 per10 (scaler: 20.3, 20.1, 21.4 Hz) ��'+&�$
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14:46 per11 ASD ����
!� %�� �#'"� -24.65 mV -24.60 mV -25.25 mV
!� %�� ��'"� 45.05 mV 46.08 mV 43.24 mV

16:00 Frush, CF4 injection, HV up
500V, 0.600uA


	�$�&OPEN
����ON
16:20 per32
��per16 anode 1 thre -40 mV

per17 anode 2 thre -70 mV (track =0/767)
per18 anode 2 thre -20.38 mV (track =0/715)
per19 anode 2 thre -25.4mV (track =0/744)
encorder reset
per20 1/1000
per21 82/415
per22 anode 1 thre -25.0 mV (track =0/455)
encoder reset
per23 anode 1 thre -25.0 mV (track =2/409)
per24 anode 1 thre -30.6 mV (track =0/541)
per25 cathode 1 50.3 mV (under limit 45mV)

track=0/238
per26 cathode 1 45.53 mV track=0/300
anode 1 -24.4mV

2 -24.6mV
per28 track = 0/1000
per29, 30 track = 0
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6/21
- �!��%"
-��$"#%"�	������cout rate decay�����
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NEWAGE-0.3a<;fYg]sbi ver 2.2
9
��y 2018 � 6 21� 8:20 9
5y �6��

@. 	4 �1 "�� �2 "��

rjw*� 1200 Bq/m3 50~

$'(qldPM) room/AMP 26.7℃
/�(� 54.2%
WEBXjub: http://133.11.177.173/~radon/cgi-bin/

NIMnWw ON 32$ 12.3MPa
\b�� TPC/pwo 2.00 E4Pa 2E4Pa 5.0 MPa 0.2MPa��

&= pxt&=8 0 cc/min %�+ OFF
Xmxj CAEN N1471 500 V :�� 0.800 μA 2000nA��

GEM� REPIC RPH-033 
ch1

V :�� μA 6μA1�

GEM� REPIC RPH-033 
ch2

V :�� uA 5μA1�

jsni LED70 2.00 kV :�� 6.7 μA :��

A�-?) PMM24-1QU 24.0 V 24V 0.0 A 0.1A��

Zw_xe?) PAN16-10A 3.26 V 3.3V 3.43 A 3.6A

ASD?)(+3V) PAS10-35(�) 3.68 V 3.45V 14.61 A 16.1A

ASD?)(-3V) PAS10-35(�) 3.18 V 3.25V 11.29 A 11.9A

ASD?)(+3V) PAS10-35(�) 3.70 V 3.4V 14.52 A 16.2A

Xkv^>� PLS706 -40.72 mV :��

hadt>� Xmxj� -24.12 mV -24.87 mV -25.62 mV
hadt>� [cxj� 45.69 mV 47.22 mV 45.43 mV
HDD#= �=/�
 1.3 TB 50GB�� nadb23 :��

DBCF�E DC�

���! D�.

fYg]`xi

8:19 
�
8:20-: fYg]`xi

- Per34 check
Track data exist
\b�,IKMScount rate 

decayQRUVL

- Per35 track data nothing
- Per36 track data exist
- per37 track data exist
- per38 track data exist
GONcheckJTH

http://133.11.177.173/~radon/cgi-bin/
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8:30 DAQ stop per 38

ASD threshold configuration

1) cathode ��&-0�
30.6mV, 30.5 mV,  30.5mV

per39 track data 0 / 1000

Encoder reset

per40 track data 0 / 1000

per41#/$'�$&-0�
(scaler 13.8Hz)

track data 0 / 8000

Encoder reset

per42 track data 1 / 1368

per43 track data 0 / 1000

Encoder reboot

per44 track data 0 / 1418

ASD reboot

per45 track data 1 / 1157

VME reboot

per46 track data 53 / 1000

�!7777
VME reboot���!�:

Per39-44*	*26374LED

per46 608/5507

,"�� ��
Cath: 24.7, 24.8, 24.8 mV

Per47 0 / 796

VME reboot

Per48 0 / 762

�$!�7
ASD, 26374reboot

Per49 13/557, 44/1000

405/4000

�&,�)

!&*5169%��($
&0(7
.�#/$'���
Cath: 20.15, 20.27, 20.07mV

VME, ASD, Encoder reboot

LED+
$�$�8
Per50 0 / 646

ASD, Encoder reboot

Per51 0 / 844

VME reboot

Per52 0 / 689

Per49	*26374LED
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10:00 
#+% 
Cath: 24.7, 25.1, 25.2 mV
Per53 0/1346
ASD, Encoder reboot
Per54 0/778
VME reboot
Per55 0/1603
ASD, Encoder reboot
Per56 0/870
�4�)�5
Encoder reset
Per57 219/1000, 1024/4837
!&4

2) /241����
Ano: -20.2, -20.0, -20.2 mV
Per58 212/775, 1209/4827
���$
Ano: -15.1, -14.95, -15.0 mV
Per59 275/1000, 1084/3836

Per59 Encoder LED ASD����340

Anode  1
2
3

Cathod 1
2
3

"*�(�"� 
Ano: -15.1, -14.95, -15.0 mV
Cath: 24.7, 25.1, 25.2 mV

11:00 
Per60 5/5546
Encoder reset
Per61 1/1887
��")�

Ano: -20.2, -20.3, -20.2 mV
Per62 4042/19681
�	�'&,�-. �5
11:50 DAQ stop
HV down
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+)*-�,�+*�

12:00 ���&�
12:56 !"�3
13:36 PJOYVHXQZ	G�5

HeWZMRISKZ'�
14:-00 WZM�6

-VHXQZ;?4 <=C011E
-��A$4<.

>9FD <= �@�(
-B2��.#�LULU8:7/
��LPNST=���%

14:59 !"�3,
15:30 Flush, CF4 injection

Active coal line open
Gas Flow 200cc/min, 
HV up 500V, 1.125 uA
DAQ start per63

16:20 ��

���� +� 
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;9:>�9=#;<!

_dbf('TOU

[Zh_gi_%0�8
- Am-241 alpha gain decayR2WXPA
- Am-241 run \^��Ncount rateRrefresh
- Am-241 run `ea_6�/OGM30��LMVrefreshIH
- BG run [Zh_gi_%0C2WXJ => gainRk
- \^�)GMV[Zh_gi_%0R@LJ
- $�&1	GM�)GJW"� R+EPLJ
- gi_�A"?BG runLSE
�Q��

*Y���2BPA�8
- ]hcf7�j����?
��KFtrack dataC,3NDJ
- DAQ���N2BMPAKFk
- ASD 5��BMnhit4->> DAQ���N.� (Encoder, ASD, VME power reboot)
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Time const. ~ 84 hr

0≤t<20 hr 20≤t<40 hr 40≤t<60 hr

100≤t<120 hr 120≤t<140 hr

60≤t<80 hr

Energy (MeV)

Le
ng

th
 (c

m
)

Cathode (cm)

A
no

od
e

(c
m

)

Co
un

t/
bi

n

Time (hr)

Upward like
���OFF
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Time const. ~ 0.61 hr

0≤t<0.2 hr 0.2≤t<0.4 hr 0.4≤t<0.6 hr

1.0≤t<1.2 hr 1.2≤t<1.4 hr

0.6≤t<0.8 hr

Energy (MeV)

Le
ng

th
 (c

m
)

Cathode (cm)

A
no

od
e

(c
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