
� � � � � � � � � 	 

(NDC) � � 

ver.1

������� ������������ � !�"�#�$ ��#�%�&�'�( )�*�$�#�+ , �.-�%�&�/
2007 0 11 1 20 2

1 3 4 5 6798;:=<?>A@�BDCFEHGJI�KMLON9PRQTSVU
(1 W )

2 X Y
NDC

3 Z [\]7]8^:_<`>a@bBcCME;GdIHK
( eMf MWDC) g`hai;jlk]m]nlo Lqplr;st;u;v]w]x]yFz

RIPS {}|?~ BigRIPS �?�����A�l�9�}�A� L?�M�;�V� �`�
MWDC gqhJ�l� LA�lx��J� �����q� rl8 �.�a� LO���V�9� �A� MWDC�M���9�F� �A  � �;�¡gOh.¢ L?£M¤ �?¥§¦O¨ CFEHG©I.Kª�^L9«;¬F�^l®G j � �O� l®¯G j±°³²ª� � ��gOh¡´�µ K¶<©·O]¸ ¹»º9¼¯G¾½M¿³À±·O¸ ¹ÂÁ�Ã?K¶<ÅÄ.LVÆ �`Ç�È±°`²�� �9É ��|l¦?¨ <�>A@�B �dh¡´�µ K�<a·]¸ËÊVÌ��¾ÍVÎ9ÏVÐ��AÑbÒ �q¨¾Ó�Ô¡°`².�³� Ò�LlÕ h�´�µ K¶<©·Ol¸ �Ö ÀH¬���×HØ^Ù Ç � � Ø h Ò�LOÚ9Û¯� �¡�F� ^®¯G j � � L¶<O>q@�BÝÜÆH�AÞ9ß�� � ÒHQ �ª|}àÅh9  � �;� L?á.z?â;ã���äMåMæ ( ç9èªÔ 100 µme�f )
�Ëé � Ò�Q©Ø;�}ê �`� MWDC
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ïMðVñ§�`w9ò�� � ÒªQ �ª|¡àÅh9óF� ðMñ �l{ªôV�`  � �;� L �¡� á}zOâã¯��äVP]í;õª�ËöMé;÷ªø�ù?úª��� �³�\V7M8M:û<Ë>q@�B�CFEHGaI.K
( ülý NDC) gOhMþ}ÿ����.� 2 W�� z °²lh 2 W L NDC

L   � �;�9�}� á�z?â;ã��	� hlþ.ÿ�
 LOp]r��������BÅÀ}���]ß�� � L �?��� � ²��`���A�.�q�Fg X ��� ( ������� ) ��� GA¬·�l¸
( ´Hµ K�<a·Ol¸ )

Ø�� � ²���� Gq¬¾ð Q h Y �!� ( "�#$�!� ) �
� GA¬}·³Ë¸9Ø$�	� ²��%� GA¬Oð§� ¢�²�&�²(' ð*)9� î � ��+$, Q � �`�
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2) �0= � �?>]��h ·O]¸ � zVL�@VßBA32�4 �C5��³�9¾ð ��= � � \ �¡�³�}g�D.�H��#�EVh �M�%F�ÆG�ùIH;ð¡L � Gq¬¾ð QKJð�L;Á}Ã?K�<Âð��%L È¯°`²��?�!M$N G¯< ð g�O�Pb� ù �Ë�
X
ð {§|O~ X’

ð g�� Gq¬¡·?l¸ ( ´�µ K�<a·?l¸ )
Ø �(���(�V� �B�²�� ðH� h^�]� L "�#$��� L³á.z���Þ;ß�� � L �?�����³� Y

ð {}|?~ Y’ð g8� Gq¬�·³l¸ ( ´�µ K <©·?Ë¸ )
Ø "�#$�(�M� � � ²H� ðª� hM�;� L

���C��� L`áHz��aÞ;ßV� � L �³�����q�6Q�� G�¬F·`¾¸�L]Æ hCRH~9�`h3S� á.z^� �I� G³¬�·Ol¸ªL�TU; �;g�h º9¼§GË½M¿`À±·�^¸VØ � G`¬¡·O¸ ��#E}� �	� ².�`� Ò ² � X
ð h X’

ð h Y
ð h�{�|�~ Y’

ð gCV �L9Á}Ã?K < ð
(
Á}Ã?K�< Ä�Ø��B� ²ª� ð )

��G ¨9¨�DF���IW�àYX[Z�����`� L î ïU\$] g 96 mm × 96 mm
��� �³�

5 ^ _a` b
� Gq¬�ð g?h�� Gq¬�·?l¸ ( ´Vµ K <©·?^¸ )

Qaº9¼¡G�½V¿`À¯·O^¸MØ
c D¡��#UE}� F�ÆG � � � ²�� ·O]¸Ëð���� �?� H��HL � Gq¬¾ð g�h9�� L³p;r ��� �	�ed � X1-

ð h X1’-
ð h Y1-

ð h Y1’-
ð h X2-

ð h X2’-
ð h

Y2-
ð h Y2’-

ð�Qgf�h
(
9OðU:9Û

1) �(i�N �j�� 5b�?� ð g³h!iUN j��
5§° ù � ð �6k �©¨³ç*� À^w�l ô ·`�¸�LqáªzV�0)	� �A�6� z�Qd� �q� Ò²�g <³>J@bB ���;�?{�ô9�3m%n LColß8pFL�q6r��gs�M� �Ë��t �V� �q�C�G`¬�·?^¸

( ´Vµ K <a·?^¸ )
Qaº]¼§G�½�¿`À¯·?^¸ªL;Æ�G g?hvu L � G¬?ð��!A
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¬§·O^¸�L � z g$wyx ��� �O�(>]� Ò ² �`L9 �Ë{��;¨Ëh º9¼�G¾½V¿`À·O^¸ gC=¯°`²M¨M� ù � ) �8z 1 �%� GA¬¾ð���L È � � ·³l¸HL;Æ�G h$�
�OhH{�|O~ \9í¯� > Q tM�O�ð�L üËý ´�µ K�< - ·?l¸ �(� ·?^¸^\9í ·?^¸^\9íº;¼§G¾½M¿³ÀªÆ�G

( ´�µ K < ) (
º9¼§G�½V¿`À

)

X1 3.0 mm �����(� 16
\

17
\

X1’ 3.0 mm �����(� 16
\

17
\

Y1 3.0 mm "U#$�(� 16
\

17
\

Y1’ 3.0 mm "U#$�(� 16
\

17
\

X2 3.0 mm �����(� 16
\

17
\

X2’ 3.0 mm �����(� 16
\

17
\

Y2 3.0 mm "U#$�(� 16
\

17
\

Y2’ 3.0 mm "U#$�(� 16
\

17
\

X P 128
\

136
\

z 1: � G`¬Oð}LF·?^¸�L È

6 { | } ~UbÁ�ÃOK¶<Âð g�h Á�Ã�K <ÅÄ�� � È àÅh�� G`¬¾ð ��k��A¨8#UE � h�� G¬¾ð}L���Kj 7 ×�;�Q f ×�; �%� G`¬�ð��B� 2.4 mm
L9Æ�G.�IG ¨V¨H¢²�&�² �Ëð*);� � z °A²�� ( W�à�X�ZK� GA¬?ð gw �HL]Á.Ã`K�< ð¡� V;î� � ) � Á}ÃOK�<Âð.L³ð9í gC�$� �%J]ðª��� �³�%z 2 � Á.Ã?K�< ð ��� �� â9ã�� > Q tH�³�
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ð}L ülý � Gq¬�ð�QqL��;x ð �(� ð�L È$���
Cathode-1 0.24 mm �����(� Ä
Cathode-2 0.24 mm �����(� Ä
Cathode-3 0.24 mm �����(� Ä
Cathode-4 0.24 mm �����(� Ä
Cathode-5 0.24 mm �����(� Ä
Cathode-6 0.24 mm �����(� Ä
Cathode-7 0.24 mm �����(� Ä
Cathode-8 0.24 mm �����(� Ä
Cathode-9 0.24 mm �����(� Ä

z 2:
Á�Ã³K <Âð}L�L È

7 � ��} �·q¾¸�Æ0� k áªz �$� � �g� U� ~0���C��¨ å]æ g 50 µm eMf Q � �q�
8 � � � � � � ��

3 ��� �I���� ¢¡�£I¤?¥�¦�§¢¨�©?ª0«�¬��®!¯I°²±³¤!´ 7.5 µm ¥
Kapton ��µ¶ 200 nm · 2000 ¸?¹�º�»½¼¿¾%°%ÀIÁ%¥ Al ¨ÃÂÄ$Å�µ�¶Æ�¸
¹�º�»Ç¼K¾8°8À�¥�È$¾IÀ�É�Ê�Ë ·ÍÌ�Î�ÏCÐ(¥�Ñ«�Á(¨ÃÒÔÓ0Ñ�Õ�¥!ª×Ö�¬0

Ø�Ù Ú�Û �����%Ü or ¤�Ý Þ$ß Æà ¹6»?���8� ( á�â%°²±×���8� ) Au-W,Re φ 20 µm 80 gr ? 128 ãäå ¹Iæ�ç0èé���%� Au-Al φ 80 µm 100 gr? 136 ã
®?¯�°½±ê¤ Al-kapton 7.5 µm ??? gr 9 ë

�
3: ���%� ìí¤?¥0î�ï �

9 ð ñ ò ó ô õ öà ¹6»!�C�8� ( á�â8°½±Ã���8� ) ´�Å!÷ùø3á�¹I÷�¨Ãú�û�ü�º$ý�¹	±ÿþ��
���?Ñ��?¬C���þ��?´ ä$å ¹Iæ�ç0è	���� ª3®y¯�°²± ¤?�
	�����(¬�Õ
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¥?ª<Ö�¬6�þ�����������´0Å ä�å ¹�æ8çÃè��Bª�®�¯6°�±���¥������!¨����
Ö(¬C*®?¯C°½±������� $ü*´�!$¶¢¨�"$#(�&%$' Ó<Å)(*�,+-� 1 MΩ W ¥
¾°[±/.�0ù¨21 Ó�ü�38ã?�U©?ª�« SHV 4�5*È$6%��7$8*Ö�¬0 ä$å ¹�æUç
è����*�
 �ü*´�9$¶é¨2"$#(��%$' Ó<Å)(*�:+�� 1 MΩ W ¥�¾°[±/.�0ù¨
1ÔÓ�ü�38ã?��©?ª3« SHV 4�5*È
68��7$8*Ö�¬�

10 ; < = >�? @ A B C DFEHG ö
á�â�°[± �0�%��IKJg¥ML�N�´ NDC �MOQPSRUTVJW��ÑX4*5�È$6�°�¨21BÓ
ü�ÅZY 1 ¥�á�¹%÷�[U\I»�È^]g®�°²±e��_�7é©�ÑU´
`&7Va���7X8*Ö(¬�ÕI¥
ªgÖ(¬�:Y 1 ¥�á�¹%÷�[)\�»�È^]g®�°²±¿¥)b�¹dc�N½ªKÅ?á*â�°²±fe�ç�¹
5%è�¥-g�hji&k?´ � 4 ��l�ÖInm�¥�á(¹�÷�[U\�»�Èo]Ã®�°²±e��g�h�Ö(¬
4�5*È�6%°�¨ NDC �&pZqyÓ�ü*rts 
4�5*ÈX68°�´�¸�»U4�5�È
6%°�u%Å�7X8�v
w!¥�x
y¢¨�Ï�Ð�Ö?¬�Ñ�«�¥�z{ ��|�Ro}�¥�Õ�¥?ª Ö�¬0�~:4-5�È$6I°$´ NDC ¥����-���?���$"X�����

9�"�p:q%Ö�¬3 NDC ��v(¥
4-5�È$6I°$�´ X1 ¶Ôª X2 ¶�¥�á�âI°[± �0�
�XI�J3¥-L$Nù¨0Å,�-vy¥,4�5�È�68°��$´ X1’ ¶[ª X2’ ¶!¥�á*â8°²±g���
�XI�J3¥-L�Né¨�7
8�Ö(¬�(©ÑU�I°ÀX�-�,I�J���ü�Å���v!¥Z4�5�È
68°
��´ Y1 ¶�ª Y2 ¶?¥�á�â8°[±×���%��IKJ3¥�L�N¢¨6Å��$v(¥,4*5*È$6%°��
´ Y1’ ¶[ª Y2’ ¶(¥�á�â%°½±g���%��I�J3¥�L�Nù¨�7�8*Ö(¬C
Ñ��!Ó6»���°$»�¥&�X�!��¡VP³Åj��¾�¹	¼��¢ø�°$À���Õ�4�5�È�68°�¨�p

q?ÓKÅ,(,m�I�J�L�N¢¨��:����Ö*� { uX��¬ ( Y�¶�c�N 1,2,9 �$� ) �(¥$Ñ
«:��¾�¹é¼��!ø�°�À*�$´��*°
��è?¨gú�Ö�Ñ$«U¥&� ( 9��$� ) ª-4�5�È�6%°
¨�z { Ö�¬8Ñ$«�¥&�¢¨����*Ö(¬C

º�ý: U¹é± b�¹¡c$N b�¹Wc$N á*â%°½±¢e�ç�¹�5Iè
GND 1 2 ch1

...
...

...
...

GND 31 32 ch16

GND 33 34 GND

�
4: á�¹�÷-[�\C»�È£] ®$°[± ¥,b�¹�c�N ( Y 1 �$� ) ª0á�â�°�±Se*ç�¹�5

è�¥&g$h£iMk
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Y 1: ��¤�Ö�¬$á�¹I÷*[V\�»�Èj] ®U°²±

11 ¥ ¦ § ¨
#�©�ª
«�¥)m�ª<

12 ¬ EH
(�¥�®UÅ!á�¹%÷�®�°Ç±S¯�¥�þ
�$�
�X�$Å$°(£��» ø8Ê�æo±eè ±ÿþX�
p{ ��¥�²X'UÅ�³�´�µ?´IÅ$¶$·�¸
¹!��·Z�(¬�Õ�¥¢ª×Ö?¬�o �\�¹	±� »º?¥

¸�¹�´�Y�¶�c�N 8 �Ml*Ö�V �\�¹ù±d  ¤�´ 4 µm ¥Uá�ý,¼¢±3ª Ö(¬0*á�¹
÷8®�°[±½��¾�¿o�,À%¹0´&Á�Âvª�ÓMÃ� �*Ä�Å$Å�Æ�Ç$Å�È�£&ÉV�MÊZË&Ì ( Y
¶�c$N 2 ��� ) ´&#�©�ª�«�¥Um*ª<

13 Í Î Ï ÐF= Í Ñ ÒÓG Ô
NDC ¥ 1

à è�¥Cþ$�$w$ÕÅ�þ�Ö�w$Õy¨*×$»-ÉV��Ê?æ)¼�Ø?øg°Uæ^±�¹�÷
¾$º�ý�À Garfield-8 u���Ù Ó6Ñ�Õ�¥U¨�Ú�����l�Ö�áUâ�°�± �6�%��´�º�ý
¹	±¢u%Å äå ¹�æ�ç0èé���%�� !¡�£�®?¯�°[±ê¤?�$´ 1400 V ¨�	M�ÔÓ0Ñ�
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Y 2: NDC ¥Cþ���w�ÕU Y 3: NDC ¥Cþ$Ö
w$ÕU
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