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Scintillating Fiber Sheet
(x, y)  x 20 layers

Water Container
x 20 layers

IIT-CCD chain
x 24 modules
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escaping γ

captured γ

charged particle

Core:Polystyrene(n=1.59)

Cladding:Polymethylmethacrylate(n=1.49)
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Al collimator

Trigger (plastic scintillation counter)

SCIFI

Black box

DiscriminatorADC Gate generator

PC

gate width 80ns

Clock generator
rate 100Hz

(for pedestal)

Work Station

FTP

PMT

source(    Sr/    Y)90 90β−ray

ñRQTS ð òÙó	õ3öV÷6ø�ù4úµõ�û�ü�U}þ3ÿ	ø )BV>W�X�Y�Z�[�)�\�] ���_^:` ) %>ab�c�� "!# d�3ù	õ6ófeµõ�� ?�gih1jlk �
m�n�o �ip V	qBr&hsV�t&uiv�w�x � V>W � X�Y � 3 �iy>z|{	ó�}�ù&~>�B�&� q7r�3��>- ����� )B��� � )BV>W �
X�Y � 3i�>-B� �&� 3 �

ðT�



2.0mm

SCIFI

10.0mm 7.0mm

10.0mm

10.0mm

30.0mm

0.8mm

-ray  source (    Sr/     Y)90 90
β

0.8mm

ñRQTS�Q òJy1z${�ó�}}ù&~ )��>� ��� , ���d���i~s� )�+ z��&ø�5����c�� "!# d�i� I���I � + z��&ø�5 )s� a mJ��o
� [�� � + z���ø�5 )/� ai����
�}fö����}ó�õ3ö?÷�ø�ófeµõJ�>�hõJ5 � P k � �B2 a�� k y�z�{1� ?�g�3 �d}fz��
y ):� � q �N�¡  ¢<£s£¥¤¦¢T  §¨£�£©�JP 3 �

0

20

40

60

80

100

0 100 200
ª

300 400
«

500 600

Entries
¬
Mean

RMS
®

   10000
  140.9
  117.0

ADC counts
¯

# 
of

 e
ve

nt
s

ñ°Q±S ² ò V�W�X�Y ��³ @´2µ3 D&F�G A·¶¹¸ � =>º ��»>¼*½�¾¿�c�� "!# ��ÁÀ|Â¡ÃÅÄÆÃÅÄÈÇ:É ) �c���T!#ÊÌËÍ§ÏÎÑÐÒËÌ¢Ï¢<Ó�£�ÔÖÕ��>�
�1� ��o �;×ØÎ�ÙÚ� k*Û ¢¦ÜÞÝ )�-��>ß a [Cà ¾ �>á ��â&���äã>å*a�æ*ç 3�è ø�����é1ê9}�5¨���&P 3 �

ðTë



0

100

200

300

400

10 20
ì

30 40 50 60 70 80

Entries
í
Mean
î
RMS
ï

   30000
  29.30
  22.67

  17.62    /    12
Constant
ð

  393.1
Mean
î

  34.12
Sigma
ñ

  7.093

ADC counts
ò

E
nt

ri
es

ñRQTS � ò V�t�u1v�w�xJ)�ó>ô ¼ )l¶�¸ � =�º �<õ�}ly�û�
i~ �9)�ö � � ô�÷>=�º�ø:ù a&� 3 ü?úú�Jy ):û�ü � �B2
� kfýúþ   ÿ   � �Æ¢¡  Û�� ¢¡  ý����	��
��������� �&P��:¾��

0

250

500

750

1000

1250

1500

1750

2000

0 50 100 150 200
�

250
�

300

Entries
Mean
RMS
�

   10000
  116.1
  38.55

Deposit Energy 
� [

�
keV]
�

# 
of

 e
ve

nt
s

ñ°Q±S ë ò��c�� "!# ���� ) m � u�)st"!$#&%�=�º ��')( ¶�* Ù·�/»+� h-,/.�) y1z${�ó�}3ù&~10 m*� )-2&3 �"4�ø =
º �6587�½ h ó	�69f÷	ø�ófeµõ��;:+�:¾��

ð=<



0

20

40

60

0 100 200 300 400 500 600

Entries
í
Mean
î
RMS
ï

    6000
  200.7
  85.12

ADC counts

E
nt

ri
es

0

50

100

150

0 100 200 300 400 500 600

Entries
í
Mean
î
RMS
ï

    6000
  99.22
  51.28

ADC counts

E
nt

ri
es

ñ©QTS < ò V>W�X1Y � k ³ @<2 ¾ ¶�¸ � =�º ÐÏõ/} y û&
i~:Õ a?>�� 3 ü�úú��y )sû�ü>?*@�@8Aµq<2�3f¶�¸ � =�º ÐCB
� ÕÒ� ��o � V�t�uiv�w�x � k�� ��� Û ¢<ÜÞÝ�� � �����EDÏ¢¦ÜÞÝ )�-��>ß a [Cà ¾��

captured

captured γ

γ

ñRQTSGF òE�c�� "!# ��:� )/V*)?H$I9)KJ>u � VC)?H$I ai�ML�a +�,$N øC*Ð � M � ýPO"Q ÕÅ�ä��
��� N øC*Ð ã���ÕÅ� }1R
þ�
¦� N øC�ÐÒ����Õ ATS�� P 3 � ��� a1P1U�¾��"V�� +�,WN øf�� k?X�YTZ �\[W]�^ ù&�"_�� � H$IW`W!aX	bCà
¾Wc:� V � +�,8N øC/� k�d��fe8g � 3 �

ð F



1

2

3

4

5

6
7
8
9

10

20

0 50 100 150 200 250 300

SCSF-78M (700
h

µi mj φ
k

)
l

SCSF-78    (700
h

µi mj φ
k

)
l

SCSF-77M (700
h

µi mj φ
k

)
l

BCF-12      (700µi mj φ
k

)
l

Distance from PMT 
m [cmn ]

o

# 
of

 p
ho

to
el

ec
tr

on
s

ñÑQTSGp ò X&Yµq´243´V>W*);`W!Wq$rTs Ð ý ÕÒ�´»�¼C½i¾Á�c�� "!# ´�Ú�����T!#ÊÍËÌ§ÏÎ&� �����T!#ÊÍËÏËÌÎ Ð à;t�2aXMu ��öC��
��
$Õ#�c���T!#ÊÍËÌ§ �wvd��!#Ê ý �/Ð à;t�2aX ó6õ6û/�f��
���<Õ_�>���Wx h L �ÁËÌ¢Ï¢<Ó�£©�JP 3 � X�Y ½1¾My?õ1�s� ù �$z 2
{ 2 ý ¢M|���� û�
	ü�ai�Wz )~}$����?�?�2Jh�à�3 � û�
	ü �9) � �-� Ð M � ËÏÕ�a�� 3 ü�ú���y )�û�ü ��â���� û�ü
�s� M � ��a�� - c 3 �

1

2

3

4

5

6
7
8
9

10

20

0 50 100 150 200 250 300

normal�
with painting�
with Al coating�

SCSF-78M (700µmφ
�

)
�

Distance from PMT 
m

[cmn ]
o

# 
of

 p
ho

to
el

ec
tr

on
s

�RQTSG�=��� X�Yµq<2µ3<V>W*)K`W!$q$r"s Ð � Õ�� »>¼J½1¾��c�� "!# ���À|Â¡ÃÅÄÏÃÅÄÆÇsÉ ) �c���T!#ÊÍËÌ§ÏÎ�������U$�M�W� ) �"�
\ �Ja/é/�M�byd½�¾ �>á�� �>U-�M�W� )?� � \ ��a ,-� � + �~�a���"�>½�¾ �>áT� z&½ h- ¡X ½~¢ àB�>á�£CM¥¤W¦
a1V à�h�£�X�Y § :+�:¾-�¨�ª©"� � £ � �1� ÐG«¬� ËÏÕ�a��"8� �f®*y £sû�ü § â�¯$� X�Y>û�ü � � «¬� «1aT��°-cª?�

± p



heater #2

SCIFI(length 270cm)

air

water

water circulation system

heater #1
vinyl sheet

support (Al frame)
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divided into 5 parts

become 1 block
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(acrylic film, thickness  ~ 0.25mm)
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