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Date
Site

W
ork

M
anpoer

19/02/06
BR

Deploy
Solarpanelstand

Shim
odaira,Sekino,SOS,Nonaka

19/02/13
BR

Adjust level (horizontal), Install pow
er system

Nonaka
19/02/16

M
D

Deploy
Solarpanelstand

Sekino,Nonaka
19/02/17

M
D

Bring back trailer from
 M

D
Nonaka

19/02/19
M

D
Install Solar panel stand @

W
est of M

DFD <--Car accident SA team
Okuda,Nonaka

19/02/21
M

D
Install pow

er system
Nonaka

19/02/23
BR

Install Access point. 
Nonaka

19/03/02
M

D
Re position of Solar Panel stand 

Gary
19/03/06

M
D

Install long distance antenna , Install netw
ork instrum

ents
Nonaka

19/03/07
SC

Lift up m
aterialsʤ

Batteryʶ
solar panel standʶ

antenna poleʤ
8m
ʥ
ʥ

w
ith helicopter

Nonaka
Okuda

Jordan+1 
19/03/13

SN
Lift up m

aterials (by heavy equipm
ent) rain+w

ind
left equipm

ent @
SNCT site

Nonaka Okuda
Tim

+4

19/03/14
SN

Add Back-hoe loader  com
plete installation of hardw

are @
SNCT start full function @

 17thAM
ɽ

Equipm
ent are 

left at M
illard county gravel pit

Nonaka
Okuda

Tim
+4

19/03/15
KM

+DM
Lift up m

aterials (by helicopter) unable to access KM
CT via SA34

Equipm
ent  w

as leftat KM
CT

Nonaka
Okuda

Tim
+4 Bob

19/03/16
SN

Installation of pow
er system

+netw
orks

instrum
ents

alm
ostcom

plete,accident to break PoE pow
er supply by 

reverse connection of pow
er cable. 24V Pow

er supply and Hub w
ere gone. (Recovered on 03/17)

Nonaka
Okuda

19/03/17
SN

SNCT start w
ork 

Nonaka
Okuda

19/03/18
KM

Start construction, Hardw
are install com

plete
Nonaka

Okuda
Tim

+4
19/03/19

KM
+DM

(AM
)Install netw

orks and m
isc

hardw
are @

KM
CTՖ

ಊ
(Okuda san left to SLC)   Start construction DM

CT
Nonaka

Okuda
Tim

+4

19/03/20
DM

+SC
(Nonaka)AM

Preparation for SRCT
deploym

ent
PM

finish rem
aining w

orks @
DM

CT start operation.
(Tim

) Anchoring @
SCCT install Antenna pole (8m

)
Nonaka

19/03/21
SR

Deploy m
aterials for SRCT w

ith helicopter Finish construction tow
er.Installation of pow

er system
 w

as 
postponed due to heavy rain.

Nonaka
Tim

+4

19/03/22
SR

Installation of pow
er system

  there w
as no serious rain at tow

er site.Com
plete. 

Nonaka
19/03/23

BR
Antenna for BRFD-SRCT w

as installed @
BRFD  established the link (no fine adjustm

ent of frequency)
Nonaka

19/03/24
--

(AM
 )Fly back to Japan 

Nonaka
19/03/28

--
(SNCT 03/28 M

D
-SN stop com

m
unicate) Å

photo
19/04/26

--
PM

 arrive SLC
(04/26 UTC 00h26 TALE AP

problem
)

19/04/27
SN+DM

SNCT-M
DCT adjustm

ent of antenna, SNCT-DM
CT Adjustm

ent of frequency 5800M
Hz  

Nonaka
19/04/28

SC
Install pow

er system
ɼ

Install of AP  com
plete, but not pow

ered on.
Nonaka

19/04/29
SC+SR

Pow
er on SCCT, Install netw

ork system
 start long distance radio to BRFD

SRCT change frequency of long distance radio.Start com
m

unication w
ith 5800M

Hz
Nonaka

19/04/30
BR+SC

Adjust frequency @
SCCT (5240M

Hz) SCCT w
as able to login to DAQ LAN from

 close load. 
Nonaka

19/05/01
DM

Reinforce turnbuckle ʤ
Com

m
unication tow

er for TAx4 com
pleteʥ

Go to SLC> Japan 
Nonaka
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Scintillator(TA
, TA

x4 )

47

䕿
W

e use plastic scintillators 12m
m

 thickness
䕿

M
ade w

ith extrusion m
ethod. 

䕿
W

avelength m
atch w

ith Y
11 fiber.

䕿
S

tability of light output quality is ~ ±
15%

䕿
S

low
 variation along w

ith serial N
o exist

D
im

ension 250x1500x12m
m

G
rooves w

ith span 20m
m

  1.5m
m

 depth 
(p-terphenyl 1.5%

 popop
0.5%

decay 3.5ns)

Light output of sam
pled slab

Scintillators produced at closer 
period are used for a SD

.

±
15%

K
uralay

Y
11 W

LS
F

TA 
scintillator
(C

I industry.C
o.Ltd)

U
H

E
A

P 2016 @
 U

niversity of C
hicago 
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ave length shifting fiber
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-TA
x4 uses W

LS
Fiber  , K

uraray Y-������������'
 ���P

P
�/ ���P

��Ȝ
att ~3.7m

 )
sam

e as TA except length of a fiber

TA S
D

 
TA

x4 S
D

 

5 m
  fiber    

S
pacing 2cm

6.1 m
  fiber     

S
pacing 4cm

1 fiber route on scintillator 2 tim
e.

-Fiber layout and num
ber are changed to reduce assem

bly tim
e and cost.

–
N

on uniform
ity is sm

aller than < 15%
  at m

easurem
ent w

ith test assem
bly.

–
Less num

ber of fiber to assem
ble gives shorter assem

ble tim
e.

–
Total length of fiber is  < ~1/3 . It gives cost reduction.

R
&

D
 by K

.S
aito

(IC
R

R
)

U
H

E
A

P 2016 @
 U

niversity of C
hicago 



Photom
ultiplier (TA

x4)

FA
D

C
 range lim

it

-H
am

am
atsu P

M
T :  R

8619
(TA used E

TL P
M

T)
-Q

E
 (~19%

@
500nm

) (ǻ
VN

 �������ǻ
4
(
�-2 %

)
-Linearity keeps w

ithin <7%
 level up to FA

D
C

 lim
it

(O
perated w

ith 5x10
6gain)

-uniform
 characteristics 

(P
relim

inary)

Linearity test for 200 tubes

-5% ��� (R
8619 H

am
am

atsu)
Typical Q

E
 curve

��P
P
�ĭ

���P
P
�ĭ
#
�3
0
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T assem

bly
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(R
8619 H

am
am

atsu)

�[�ĭ
��WKUHDG��GHSWK��P

P
�

-Fibers are bundled w
ith epoxy glue w

ith this holder.
-H

older is m
ade of (polyoxym

ethylene ) P
O

M
. 

-A
fter epoxy becom

e solid (~8hr), end of fiber are polished, 
to m

ake the end to be flat and sm
ooth.

-A
ttach w

ith P
M

T as show
n in left bottom

 picture.
-Vibration test to check effect of long term

 transportation.
N

o problem
 in m

echanically and also in responce
found.

��2
SWLFDO�JUHDVH

DFU\OLF�ĺ
SRO\R[\P

HWK\OHQH��3
2
0
�

P
robably due to transparency of holder

O
bserved increase of observed photon

TA fiber 
bundle

TA
x4 fiber 

bundle
S
e
e
m

s 
In

c
re

ase
P

h
o
to
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c
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A
ssem

bly of  detector (2)

-3 person for assem
bling a S

D
(M

ake 2 team
 for assem

bly)
-W

ork start ~08:30 end <17:30  
-Average 5S

D
s are produced in a 

day.
-100 S

D
s in one m

onth.

Total 
SD

23. 
Jan

27. Feb
U

H
E

A
P 2016 @

 U
niversity of C

hicago 

W
e transm

itted our recipe about fabrication 
of detector (including w

ork flow
) to a 

com
pany.



A
ssem

bly of  detector (3)
-R

esult from
 assem

bled actual TA
x4 S

D
.

N
pe ��P

LS �������-2.3 (photo-electron)

-right side plots show
s correlation 

scintillator  serial # and S
D

.  
G

ood quality of w
ork 

(K
.S

ekino,E
.kido,K

.S
aito, and M

eiseiE
lectronics C

o.ltd
)

N
pe      

S
cintillator quality

Npe       

U
H

E
A

P 2016 @
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niversity of C
hicago 
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