
  
�����

�
�	� ��������



 

�

 ,
,

, 
,

0

A1

2

1

1

, 1



 
2 PFDR E 8C=
/DR TF W I F EFE
F 71 94

@  

0 A
 =

3
3 3 .

3

3 .
3

94 0W 4 F E

B R ))
GG D F DW 4BDRNP ,%

5 FR . ) 5F %
=

0SEHFR GNP NSRFP QRPSDRSPF BQ
QFR RN BDDN NEBRF RIF F FDRPN
CFB F

• .
-- .

. . - .
3-

• - ,3 3
. .3  

3 . - 3
• - ,

, 3 . .
3 .

X9N F = 4 F EY
( ( =

SBE
4 F E

FRS
P 4 SV



-  -
, E

0F C F E

.2 2 5
B  3 2
 3 2 2
25 2

C 2

-

1 2 2

. ()

/, 0 ,

• E 4
E C F CEFC C E

C EC E C -) 
• ) C E EC BF . () 

-)
• E 4 E 4F

E
4



 

 

• ,/
• , B .B . 
• ) . . /( ( . .
• ) /
• /.

. .



 

 6E

CJ B E L ?CB
K BF?CB

 

2H E M ? E CC B KD BF?I CCE ,

?B ? CE ? E DCCE ?B KD BF?I 3

? ? CB BFCEF KD BF?I F 3 C
?

AD ?B LD ?CB













  
 



  



 
● - 5E 39 E 5 D 5E -  

○ E 53 E 9DE A 3E D
○ ) 36 3E 9E:D 5 3

E 35E 9E:
○ 6 D D E: H 6 5E

■ E 9: 36 E
D 9 E3E  

● 2 35E 1 3 E 5E 21  
○ H 3 E 4 5 3 3

● .36 D 5E .  
○ E 9DE A 3E D
○ ( :36 5 E 35E 9E:D
○ 1 3E D 3 E E 6 4 M 3H D

E: 9:E E:3E 3 4 53 A 5 A
○ 6 6 E D 9 ED 6 5E



 

● C C:
○ - : 5
○ ,( :CD6: H 5
○ D AC AA H 5

● H :5 5 4: :C:
○ ) CA :CH : ( ((
○ 1 : ) E C
○ E C :C  



 



�������



, 0 * E  5 C  0 0:

:FHF LFTBH RB PBT 0
+ 0 0:

+ 0 0 0:
: LB A PF D O HB FA )  

2 S A D OB O /
2 S A AFL HB H G

P FA S P H G
2 S A OFHF AFOGO
2 S A H FIBP U

0:
. GS A OFHF AFOGO

. GS A UOP H H FIBPB
0 : 5 0 LF G L P OBL PF  
8 PF HB I IB P , 3B C I OP C PEB O HFA DHB C
<PFHFVBO P GB H FIBPB
B F BO : D : 5 01

*: 0
EB BBA C L BOE SB PB O 0O 2 B B G R F C P C PEB

H FIBPB  
I E I B O F G C H FIBPB  

*

)
(

0 :
5

0
0:

) PFIF D H UB O B O CCF FB P+
B HU F PEB 1/ B C 1/
B C / +
BO H PF C ( LO FO PEB

AB PB ./ U OFI H PF  



?A B ?CB 07G E7 L M A GC CBG7?B 7:ECB? C E  
0CB ?GH:?B7 L 7G 7 G ?BG E7 G?CB B G

I BG E7G BCG CE ?G7BG  
5?A?B E C HG?CB BCG D7EG? H 7E L 7 B ?B  
7:?7G?CB 7E:B BCG 7 CB EB  
B E L E7B  7B: 5 0  

GECA7 B G? 7 CE?A G E (0
( ? ? CB 7 E → G BC C L
7:ECB 7 CE?A G E (0
) ?BG? 7GCE D7: →   G BC C L
 ? G?I 2 7G 7A E →  G BC C L

-
1 7 HE B E L 7B: 7B C GE7? G C?B B HGECB
: BG? L A 7 HE  G C 7 ?CB7 D CGCB ?B G 7 CE?A G E

 -



- )- )  

( M ( D 5ACA AM CI ( µD A L
6K I I C I  

)

A A AO A AD C D < A C
) C 5/.42 5. LA P A I
0 L AI 1.3 
2 A L KCI ( µ C 



4 A ± A % 4
-4 A 4> A4

45 5 1 4 2 A 1 A A E ) 4A
) 24 4 A 5 44 4 A A )( % A

( ) %1.01.1
)(
1.06.16

÷÷
ø

ö
çç
è

æ
±Å

±
=

GeVEE
Es

 -



5  

5

6 A
) 1 1 1 1

5

D A 1 6 1 :1 A 1 1  
) 6 A D F D A

AA A

5

0 1 61A A A 0( A 

A A A A 1D1 1
1 6 1 A A A

→ A 1 6 D A

!" =
21.83
2 )* = 15.4 )*

66 6 1 1 6 A A A 5

1A
1 1

- A



-  
)

6 A 6 2A6 ) 2 36  2D6 A 3A2 !
A66 23 36 2A6  1 624 !

A 2A 6 6 A6 624 2D6
4 2 6 )( ( ) C A 3 A  A2 !

0 A



( 8DA 4A 1 48 4 D

D A A 4 E 4 8A
D A 4 48 E 4 8A

1 A A 3  )/ 1C A  A 3



 

) ( 2 5 -- 5 2- 
2 - 2 2 2



 
  

, 2 / 10 2



 
• -E C@D@ -E ( FEH@I@ED B N H EFI@EDH : D

:@DI@BB I@ED @
@B@:ED H DHE H M@HI@D I :IE @H 1 , .,2

• ,M@HI@D I :IE H H H H:@DI@BB I@ED @
. I :A H E B @B B  I I :IE : D
B N @BI
( DI FB D I :IE ,)  D FEHH@ BN B D EL IE

:EDD :I I H:@DI@BB I@ED @ IE  IE I DH I
F EIED IE I EDI D B :I ED@:H EDI :I L@I ,) MF I



 
• 0 ( ) ED E D = 9 / .- F

1 EM O M D ( ( ( ED ( = 9 E E ( M
2E ME O ( ) O / ) = 9

F 9 E F D D E D ED E ) = 9 D E

) = 9 ) = 9 / + O$ O

4 P =E ,  6 53 ,  F $ F 6E E + , , / (+



�������

5 6

Scintillating Fibers
Formulations Technical Data

Emission Spectra

SCSF-78 SCSF-78

SCSF-3HF（1500）

The scintillating fiber is assigned in article 1 of the Export Trade Control Order 
as undermining the maintenance of international peace and safety.
To export this item, an approval of the Minister of Economy, Trade and Industry of Japan is required,
so we need to confirm the end user and application for each sales.
We may sell the fibers to you, but we would have to check and confirm the end user and 
application everytime we have an inquiry from you, and we may not be able to 
accept some inquiries depending on the end user and application,

1） Test fibers are Non-S type,1mmφ.
2） Measured by using bialkali PMT and UV light（254nm）.
     Quality control is made by another measurement of the transmission loss every batch.

1）

SCSF-78

SCSF-3HF（1500）
SCSF-81

SCSF-78 / SCSF-81 / SCSF-3HF（1500） 

blue

green
blue

Color
450See the

following
figure 530

437 2.4

Peak［nm］
Emission
Spectra

2.8

7

Decay Time
［ns］Description

＞3.5
＞4.0

＞4.5

Att.Leng.2）
［m］

Long Att. Length and High Light Yield

3HF formulation for Radiation Hardness
Long Attenuation Length

Characteristics

About “Export Trade Control Order”

Transmission Loss  
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Plastic Scintillating Fibers  | Scintilling Fibers | 

SCSF-3HF（1500）
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Exiting Wavelength:340nm

SCSF-81
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SCSF-81

400 450 500 550 600
［nm］

Exiting Wavelength:370nm

Measurement Method
of Emission Spectra

L=10, 30, 100, 300cm

UV Light
Spot Size:5mm
FWHM:10nm

Optical Spectrum
Analyzer

LTest Fiber（1mmφ）

（from top to bottom on each figure）

Attenuation Length Measurement
We routinely measure attenuation length by 3m fiber 
sample for all production. 
The attenuation curve (for example) in the figure is 
approximated by the one exponential expression   
I（x）=I0exp（-　）except very near distance. The attenuation lengthλ 
is calculated using the data between x=100cm and x=300cm. 

Length｛cm｝
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Design- Scintillator	

Prashanth	S	- CPOD	2017 19

• 2	Wheels,	each	composed	of	12	‘super-sectors’

• Super-sectors	:Scintillator	wedges,	milled	to	form	
31	tiles	each
• Optically	separated	by	TiO2-loaded	epoxy

• 3	turns	of	WLS	fiber
• 3	turns	~doubles	light	output	relative	to	1	turn

31-channel	
fiber-to-fiber	connector

Embedded	
WLS	fibers

Clear	fibers

A	test	tile

Eljen	EJ-200

Half	milled	Super-sector

1/12	of	a	wheel

 



SciFi – Overview

3

128 modules (0.5 x 5 m2)
arranged in 3 stations × 4 layers 

(XUVX) 

275 µm

32.59 mm
1 SiPM = 128 channels

Goal: <100 µm resolution over a 
total active surface of ~ 340 m2

1 module = 8 fibre mats

4 silicon photomultipliers (SiPM)

fibre mat
2.4 m

11,000 km of fibres, 524k channels

mirror
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