
low-α μ-PICを用いた
表面アルファ線分析器の開発
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μ-TPC

FNKM+(

NEWAGE-0.3a
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Fid. Vol. = 20 x 28 x 31 cm3
CF4 gas 150 torr (0.2 atm)
Eff. mass = 0.0115 kg

$#
• -�*37A��9CBα'D�
:<�&���D,�;B5

μ-TPCD!6B��
• ��EG=α'4.��
• -�?α'������	

8C@=?2" �
• NEWAGE-0.3aD�0
• ILJH3��>α/1!%+(
• FNKM��!>�
�)
• $�: Ultralo-1800, 10-4 αs/cm2/hr

O238U 10-2 ppm levelP
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Teflon

μ-PIC

µ-TPC

Sample

Sample	region
(10x10	cm2)

Drift	plate	(Cu)

= rayE

CF4 gas	
0.2	atm
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Pb-210 ����
-
	�: 10x10x0.1 cm3

- 5.3 MeV alpha emit from 210Po
- 1.5 alpha/sec

calibrated by ultralo-1800
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2. ��α���� low-alpha μ-PIC

30cm

30cm

μ-PIC : Micro Pixel Chamber

Anode

Cathode

100μm
800μm
100μm

( + ( ) + (
( + 	�Th�U��
��

  

Sample 238U [ppm] 232Th [ppm]
PI100μm

(conventional)
0.39±0.01 1.81±0.04

(
(  

< 2.98×10-3 < 6.77×10-3

100 μm

AIP Conf. Proc. 1921,
070001 (2018);
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S1 S2

Upwardlike: F=S1/(S1+S2)

α

α


time time

dr
ift

dr
ift

2 MeV ��α
 Bragg Peak

μ-PIC

Downward Upward

E

91.6% ID @0.5 thre.
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XZ-plane YZ-plane

XY-plane
Emit position
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4. ����
	��
Typical alpha event

Energy

Length, Angle,
Emit position, …
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	�� Alpha ray��
Cal fac = 4.4 MeV/nC

Resolution
� 0.109 (σ)An
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2018/9/27/15:53:24 – 2018/9/28/8:09:21 
(start time:1538031208)
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Fiducial Cut (sample region)
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Live/Real = 0.9996
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0.105 (17) a/hr/cm2
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���� 31.2 hr
Live/Real = 0.9997
3<79*$
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2018/9/28/ 15:30:11– 2018/9/29/22:44:25
(start time:1538116215)

��������

0.088 (16) a/hr/cm2
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• BG level 10-4 as/hr/cm27�	<#�
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• )2alpha��
C�3 ,W�0β���&B<EB�
�
.�MVSTBalpha'��% H��;F<EA
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• 5.3MeV α'H!6=KQTLX-�:<5
• �*(~11%(σ)?+�:<5
• UpwardlikeH��*�>��:4OXN"�JTRI'
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• BG run
• PUV(Rn-220)8�/$7
• BG level = 0.088 (16) alpha/hr/cm2
• ���>C�BBGH�:9G=6@6


