
�� �� �� �� �� �� �� ���� �� �� �� �� ���� �� �� ��		 		 

 

�� �� �� ��

�� �� �� �� �� �� �� ��  �� �� �� ���� �� �� �� �� ��

�� �� �� �� �� �� �� ���� �� �� ��

�� �� �� �� �� ���� �� �� �� �� ���� �� �� �� �� ���� �� �� ��    !! !! "" "" �� ��## ## $$ $$%% %% �� ��

&& && �� �� �� �� �� ��'' '' (( (( )) )) ** **++ ++ �� �� �� �� �� �� �� �� �� ��%% %% �� ��-,, ,, .. ..// // �� �� 00 00 11 1122 22

33 33 �� �� �� �� �� ��  �� �� �� ���� �� �� �� �� ��,, ,, .. .. // // �� �� 00 00 11 1122 22

44 44 �� �� �� �� �� ���� �� �� �� ,, ,, .. ..// // �� �� 00 00 11 1122 22

55 55 �� �� 66 6677 77 88 88

99 99:: :: ;; ;; << <<== == >> >>:: :: ?? ??@@ @@ AA AABB BB 99 99CC CC == ==DD DD EE EEFF FF GG GG == == HH HHII II JJ JJ == == KK KKLL LL MM MMNN NN OO OO == == PP PPQQ QQ RR RRSS SS @@ @@ TT TTUU UU 99 99 CC CC == ==VV VV WW WWXX XX YY YY == == ZZ ZZ [[ [[ \\ \\]] ]] @@ @@ ^^ ^^__ __ ^^ ^^ `` ``a== ==bb bbcc cc dd dd-ee ee @@ @@ ff ff gg gghh hh 99 99CC CC == ==ii iijj jj kk kkll ll mm mm == == [[ [[nn nn oo oo@@ @@ pp ppqq qq rr rrss ss tt ttCC CC

uu uuvv vv ww wwxx xx vv vv tt tt ww ww yy yyzz zz {{ {{}|| || ~~ ~~ �� ��

�� �� ��� � ��� � �� �� � ��



�� «{�|¬�����®�Gc¯§^°5

��� ��� �� � �	 
 
 ��� � � � � �  ��� � � � � � � � � �  � � ���� ��� � � � � ��� � � � � � � � � � � �� � �� � �� � !" # # � $ � %&

' ( ) * +,' ( ) - '/.0 1/23 (/4 . 56 2 3 1/7 0 )2 . 6 7 4 8 9 :;

<= >? @; AB C D E FG H I J KL M

NN NN OO OOPP PP QQ QQ RR RR SS SSTT TTUU UU VV VV/WW WW XX XX YY YY OO OO ZZ ZZ[[ [[ WW WW

\\ \\]] ]] ^^ ^^`__ __ aa aa bb bbdcc cc ee ee

f g hdi jk l m n

oo oo pp ppqq qq rr rr ss ss TT TT ]] ]] tt tt SS SSvuu uu ww wwyxx xx zz zz{{ {{ || || YY YY}} }} UU UU {{ {{

" # #& 
 #� 
 "~ � � �� �� � ��



��TUVWUX±²³G�� «{�¬�����®�

� � � � �� � � �

	
 � 	�  �� � �� � � � �� � �� �� � �� � 

!" #$ % � �'& () �� * +-, .0/ 12 3 4

506 7 89 :; <= > ?A@ B C DE FAG H � IJ K @ B
 LM E NM O H � IJ K @
P QRS T

UV WYX Z[ X \] ^ _`ba c

_dba c

ef fg hfi h ejk l mn op q rs

tt ttvuu uu ww ww xx xxzyy yy {{ {{|| || }} }}~~ ~~ �� ����� �� �� �� �� �� �� ���� �� �� �� �� ��



��TUVWUX±A³G�� «{�¬�����®�

ECL-
NIM

Gate.

Clock. CAMAC
Scaler

CAMAC
ADC

Analog signal

Digital signal (ECL)

gate

TGC1
AMP

TGC2
AMP

neutron
beam9m

10cm

T target

� �� �� � � �
�	 
 �� �� � � �� � �

������2���34��56

9:;<=>?@�56

� �
�� � �� � � � �� � �� �  "! #%$& ')( $ *+ $ ( ,- -). / - 0� 132� 465 #$& ')( $ *+ $ ( ,- -). /- 02 �  "! #$& ')( $ *+ $ ( ,7 8. 9 8 02 � 465 #$& ')( $ *+ $ ( ,7 8. 9 8 0: ; <= � �

� �> ? @A �B

CD DE FDG F CHI J KL MN O PQ

R ST U%V W X YZ [\] ^ _ T ` a Wbcd c bK bce f gbcd c bch bi jk l

mn oqp rs tu vwxy n z{i j| �



��lm±²³G�n�opjk´

� � � � � �� � � �

High Voltage 3.5kV
Gas CF4

�� ��

n-P(55:45)

� 	
 � � � �� �� � � ����� ��� � �� �� �� � �  

! " # �$ � % �& '() *+ � ,- �.& / 0 1 23 � 4 � � � �� � �  

56 78 � �
9: :; <:= < 9>?@ AB CDE FG

High Voltage 3.3kV
Gas CO2

�� ��

n-P(55:45)H I JK L


.& / 0 1 23 � �NM �O 5P QR S T 7U VW  X Y 7

Z[ \ ]  



��lm±A³G�n�opjkµ

�� � �� �� �� �

	
 �� � � �� � ��� � � � �� ��

� �� ��  !

" #$ % & '( )* +, - ./ 0 1* 2 34 #5

6798 : ; �� � < ! =?> � � � @A B

C D E� �� � ��

FG GH IGJ I FKL M NO PQ R ST

" #$ % & '( )* +, - ./U VW ( )* +, X YZ [ 5

Eff. > 99% for MIP

Eff. > 99% for MIP \]_^ ` 1 ab

U VW % cd egf hji k lm ( )* +,

\n_o ` 1 ab

U VW % cd egf pji q lm ( )* +,



��lm±¶³G���L/

�
10.8

�
0.2

� �

10

�4�

10.5

�

0.2

� �

10

�4�

9.2

�

0.2

� �

10

�4�

8.6

�

0.2

� �

10

�4TGC2
�

10.0
�

0.3

� �

10

�4�

9.4

�

0.3

� �

10

�4�

7.7

�

0.3

� �

10

�4�

7.9

�

0.3

� �

10

�4TGC1

CF

� ��� 	P 
� �� � � �
CF

� ��� 	P 
� �  �� �

CO2

�� 	P 
� �� � � �

CO2

�� 	P 
� �  �� �

� �� ��

�� � � � �� � ��! � � ��

" #$ %& ' () *,+ � - ./ 0 �� -1 2/ 0 ' 3 45 6 7 ' () 8

9 :; < � => ? @ :

AB CED A FG A D ' H IJ K ?L ; MN

O �P QR SL T )

UV W XZY U\[ ] ^N _ ? + ` 'a bc dY ef 8 gh : " #$ %& i

j k � lm n _ ? ' op 8 9 :; < � => ? @ :

q rs t rs 	 ' " #$ %& *u v ' w xy �{z |} :

~� �� ��� � ~�� � �� �� � ��

� �� �� � �� �



��lm±a³G��·+V

�� � �� �� �� 	
 �
HV

� �� � � � �� � � �� � � �

100Hz

� � � �� � �

� !" #$

A

� %& ' ( � � )* + ,-

�� .0/ 1 23 4 � 5 67 8 �

�� .0/ 1 29: ; <= � >? @ AB C �

DE EF GEH G DIJ K LM NO P QR

Eff. > 99% for MIP

Eff. > 99% for MIP

STVU WYXZ ;\[ X ]^ X [ �_ `\a b ` � @ c d �� ef g hi jk

SlVm WYXZ ;\[ X ]^ X [ �n n a on �p brq `stu � vw S�x y zx y �i {| }�~ `q `x ��� @ ��

�� � �� �� � �� �� �� �� �� � �



Cq¸

� �� � �� �� � � 	
 �� � � �� �

���� ���� ��� � �� � � �� �� !� "# $ �� % &' () *+ ,) - %./ ( # 01 2 34 56 78  ,) 9

: ; () < = >? � � � �� �

�@BA CD E � F >? G H # �@BA ���� ��� � �� � � �I J K J " " , < = >?  �� / LM N 7

OP PQ RPS R OTU V WX YZ [ \]

^_` `a b c^d e egf eihj kl V

__mnpo q b r^stpuv U tw wv j eihj k l V

^_kl V x yz {}| ~ ���}� w� � w� �p� j� v e hj o

��| � P� �^Wv o q tw ti� tw� eihj o

_

�� � Ro � V �� Pi� S P �

^| � P� ��� t q� �p� j� v j � wv

�� � Ro � V �Q Q � �Q �� � O Ro � V �Q Q � �Q �� � O Ro � V �� Pi� S P �


