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K2K νµ↔ντi  oscillation sensitivity
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captured γ
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Core:Polystyrene(n=1.59)

Cladding:Polymethylmethacrylate(n=1.49)
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Charged Particle

Photon

Core(Polystyrene)

Clad(Polymethylmethacrylate)
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Air(White paint)

Clad2(n2 = 1.42)

Core (nC = 1.59)

Clad1(n1 = 1.49)
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400mm(571fibers)

0.7mm

SCIFI sheet

Side view

Painted Part
(Detector part)

Light Guide Part

(Bundle Part)

3.7m

0.4m

2.6m

Painted Part

Aluminum coated Part

0.4m

0.7m
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Honeycomb Panel
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Fiber Sheet

Detector part

Light giude part

Read out part
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Al Container

Honeycomb Panel

9cm
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Half bundle

Electroluminescence 
plate(EL)

Divided into
 5 parts

Fiber block

Fiber sheet
Epoxy glue

Acrylic film separator

12 cm

Acrylic frame
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B
A

A

B

C
D

E
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A
B

C
D
E

95.2 91.0 84.7 73.5 55.3

E’ D’ C’ B’ A’

D C B A
136 fibers 130 fibers 121 fibers 105 fibers 79 fibers

E

399.7

One bundle contains 10 fiber blocks (A~E’) 

48.7
48.9

48.8
48.4
48.4

E’
D’
C’
B’
A’

100

8
8
8
8
8
8
8
8
8
8

95.2+0.35
91.0+0.35

84.7+0.35
73.5+0.35

55.3+0.35

Sheet
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ES-IIT  Hamamatsu  V5502PX

MCP-IIT  Hamamatsu  V1366GX

1/3 Lens

CCD camera  Hamamatsu  C3077

HV : 2200~2600 V
(Trigger infomation)

HV : 20 kV (Fixed)

100 mm φ
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��±U�0Æ{��³ ?�Íæå�� n � ={v ?�w =�± ´ ±�¯i·�¸>= þ T�  �
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260cm

26
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173cm

beam

Water filled 
     aluminum tube

Fiber module
(Honeycomb panel+ 
   Fiber sheet)

Image intensifier tube
Micro-Channel-Plate
CCD camera
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the integrated image of the fiducial fibers
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Fiducial fiber map for IIT 1

100

200

300

400

500

100 200 300 400 500 600 700 800

ccd-x (pixel)

cc
d-

y 
(p

ix
el

)



  ¡e£3®e¥5¯ T3Q:R:SUT 6V9 O 8W;UX±°#61² ¼q³

01´



1

10

10 2

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

CCD pixel
µ

nu
m

be
r 

of
 f

f

¶

1

10

10 2
·

10 3
¸

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

CCD pixel
µ

nu
m

be
r 

of
 f

f

¶

  ¡e£¹K _ ¥»º p½¼ ¸ s¿¾ ¶ ¡ ¿�¼�i
kÁÀ pÃÂhÄ !~ ¶ÅO:Q:R:SUT 619 O 8�;UX ¼��B F¼�Æ�Ç�È
É�¼ ¤�Ê
Æ�Ç�ÈBÉn¨ zNË vZ� ¼\¨ �¿{#Ì?Í/Î f ¨ xÐÏj~ �ÁÑÓÒ#Ô ¼$ÕD¿�¨�Ö �?× Ä\Ø Î p x À pÚÙ
{�Û+Ü\Ý/Þàß Y £?¤Áá�× p x�âäãVåçæVåçãéè Ø�Ø�ê�ë�f �?ì Y�í � f Ï ejØBî Û�ï�ð$ñ Y�ò�óB�
f Ï e ¨ Ø Ë f!ô K.õ+`+a+ö �Pm÷m 4$ø
J Ø K 0 _Uùûú/ü Ký� _Uùûú MjþZÿ���f!ô

0 2



1 fiber block

A B

C D

� ã1å K1K�� �?s����Bd Û�� k Y
	Bí á�× O:Q:R:S T 6V9 O 8�;UX Û
� ª ô� ÌBÛ A� Ü�� ��������`��
Û���� M Î f ã�ÌBÛ O:Q:R:S T 6V9 O 8W;UX ¨ �?s�����d�M���� Ï eyY � k á��$x O:Q:R:SUT 6V9 O 8W;UX Û �
  Y � ª �Åf ô���M Î f�� } Û O:Q:R:SUT 619 O 8�;UX Û �B  Y � ª ��f��?� x �"!$# � ¨ ��%�����&
Ø Î('
Ï�) *+��,Ðá.-��/-�!0-1#GÛ �B  Í325476!Û ¦�§ � Û ��  *
8�� � ' ô

î19 2
:;-

<�=?> � Ü��@BA.C?Þ
ÛBDFE
-HGI)
JIK�Û3LNMNONPRQTSVUWLNXZYR[\: ÂZÄ '
Ï]);^ Ø Ë?×�^�- _�`
ÛBLNMNONPRQTSVUaLNXWYR[éÛcbd* Â�Ä '
Ï�)�^ Ø Ë�edfFg�h ô

<Bikjc> � Üd�@BA.CBÞ
Û1l ë�m ÛBLNMNONPnQoSpUaLNXZYR[q* ÂZÄ '?Ï�)�^ Ø Ë�edfFg�h ô
r -�s�tvu 9 ' ô
w�x - î19�y19 Û�ghNÛBLNMNONPRQTSVUaLNXWYR[éÛ
z{�| ì r ÌHf m~}(� lB' ô
�1� - =5> � Üd�d@�AFCBÞ�ÛvD~E�-IG3)1J�K�Û�LNMNONPRQoSpUqLNXZYR[": ÂNÄ 'BÏd) ^ Ø ËB×^�-

_H`PÛ�LNMNONPRQTSVU\LNXZYR[�Û�bd* Â�Ä '?Ïd)~^ Ø Ë�e(f
gdh�- � ãVå =p= r
� l À D r - Â�Ä ×�f
LNMNONPRQTSVU�LNXZYR[0) î ÛF��� r Îk'H��ÌBÛ3LNMNONPRQoSpU�LNXZYR[?)�Û����(^~� %����]&hØ Î('�)��,Åá�-
LNMNONPRQTSVUaLNXWYR[éÛ
����*
�3�Gá�× ô
� ãVå = æ5:;-?âàãVåçæVåçæ5èNÛ�| ì * í f m�ÂhÄ '
Ï�)�^ Ø Ë�×�LNMNONPRQTSVU�LNXZYR[±Û
����)�-����

Û�| ì Ø]�k� ×�����)�Û��nÛ ��� Ø Îk' ô
�5� |I�GÛ���^ = õ1� �+ö w � Ûk�$Û�:; �¡nÛ
¢p£ å £¥¤ -�¦ � |���Û§�k^ = õ;�;��ö w � Û(��Ûc:� c¡ZÛ ¢V¢ åçæ ¤ Ø¨ ' ô ¦ � |(� r�© ë(�ª�
|I�BÛ
��^~sk«]eI�yÛ�^ Ù f�^~-B¬ 9 :;-]��,dl�'.� %�����& ^ � |I� r+�® fd�yÛ Ød¨
'�× � r -c¯NÛ
°kb/Û§±²³*
´�µ1¶�l�f�¬).- � ×;-c·¹¸�× > � Ü��@
Û�º?ÜGÞ ß"^~»�¼
½ 2 9 -�`�¾�);:�tNÛ > � Ü��@�^�¿�¸ m f('�¬�)Àg�hI^ ¨ '�¬�)�^�Á�Âk2 9 ' ô
Ã r - iIjc> � Ü��@vA�CBÞ r+Ä l3'Fl ë�m ÛBLNMNONPRQTSVU�LNXWYR[q* �k� '�¬)+^ Ø «]edfFg

h�- � ã1å = � r+� l³ÅkD r - ��� ×dfILNMNONPnQoSpUÆLNXWYR[Ç^ i�jc> � Ü��@ �]���;�c� Û�È�ÉHlB'
æ�Ê¹LNMNONPRQoSpUËLNXZYR[§*�ÌIJÍ Î]Ï� r ¨ 60-]LNMNONPRQTSVU�LNXZYR[$: î Û~Î]Ï�� r+Ð�Ñ�Òkr � J Ø f
'�)1f3D¥��,3* í f m - î Û
���3*��3� á�× ô
� ã1å = ã r -v¬yÛ(Å�D r á m���� ×�LNMNONÓÔQTSpU�LNXWYR[éÛ
�H�¹).-?â ã1å3æ1å3æ»èNÛ�| ì * í f m��

� ×����)�Û��nÛ ���3* � l ô ¦ � |I�BÛ
��:;- î Û ¢VÕ å ¢Ö¤ ^ = õ1�1�+ö w � Ø�¨ 6×-��
�ZÛ�| ì ^ ØHÙ r Ú fFÛHÜ³*��¸ m f�'�¬)�* � á m f�' ^~- î19 r�© ë - �Ö� |���Ý��
:�ØÙ r s�«Hf ô ¬ 9 :;- > �;Þ �@ ���I�;�+ßà Ý�á1-~¦ � |�� r ��â m :;-ã > ��Þ

�Vä



residual dist. between parallelogram method and real
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residual dist. between line method and real
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100 cm

 Run  1171 Spill  64031 TRGID   1
   99  6 10 12 55 17  0

 Nvtx  0

 1

 1

 2  2

K2K Fine-Grained Detector (Top View)
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K2K Fine-Grained Detector

Side View
ã

 Run700268 Spill    171 TRGID2000
   99 11 26 17 25 35  0

 Nvtx  0

 1
 1

Top View

 Run700268 Spill    171 TRGID2000
   99 11 26 17 25 35  0

 Nvtx  0

 1

 1

ù ú ûjs�s?Ì ÊËÊÍÌ¥ÀSß,à ÈYI{K&M@ì À Ë g|ä � � ÷�p�å�Ã�798xn�p�æ9ç�è Ò	C"Ç Èêé D@ø ÑSù
0 É !$#�È�É é )	* ë IZKOÇ Ñ È3�<ì é�í|îeï É f ù 0 É ' #�È�É é )	* ë I{KðÇ�ñ �Zì é
í|î"ï\� Exn Ü/. ÷vø	!�# ¼<ò %�' #�)�*3í á þLÖ é�Ð"Ñ	Ò,Ó/ó Û ó Èô� +�-on Ü(. ÷ Ó
é�é Ú � 798xn�p0ø

ú¦À



IIT hit entries
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IIT hit entries
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IIT efficiencies
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efficiency fluctuation
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