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Mode scrambler

Light 8 output
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Divide fiber into 8




Grease connection

Scintillator
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uniformity

Cross-sectional view

Scintillator cross section e

PMT active
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PMT outer
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beam test TJ) time resolution : 40ps
LA U SEER EX P& Tl time resolution : 65ps
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TTS(Transit Time Spread) 5% £ 5
gainDE 4> (30%) [Z&LYpulse height | time walkDE2E 1
*Sc bar MELV=8z projectionh KZLY time spread 20ps
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Scintillator

light yield, rise time, decay time, emission spectrum & JEL T

RTE

ultra-fast plastic scintillator D E## (Saint-Gobaint)

Properties BC-418 BC-420 BC-422 BC-404
Light Output [% Anthracene] 67 64 55 68
Rise Time [ns] 0.5 0.5 0.35 0.7
Decay Time [ns] 14 1.5 1.6 1.8
Wavelength of Max. Emission [nm] 391 391 370 408
Bulk Light Attenuation Length [cm] 100 110 8 140

BC-422lrise time [X/NELVAY
attenuation length MEELN=HEcm LT
DN plate TRALYS

R plate TIEBC-418,8C-420H%

attenuation length M & L<light yield %

SO TLL

Relative Light Output

Scintillation light emission spectra

BC-418 & BC-420

BC422

=
S [*2] @ Q
o o o o

Relative Light Output

N
o

350 360 380 400 420 440 460 480 500 520 340 360 380 400 420 440 460

Wavelength, nm Wavelength, nm

fth D& #H &L Tp-Terpheny D B 4G &



SiPM

FEARNR LR
EBNT-HRETREDPMTO R DHY ELD
A ZXHVNELY
*single photon Z R 1%
- &L \gain(103-109)
=1L PDE at A ~450nm
- Wk 35 T [
- {81 7=time resolution (<100ps for 1p.e.)
B D ZEE) SV (excess noise factor ~ 1-1.5)
- pixel module MEFEHHLEL TEiE



BEAT 730K

1. ch& D constant fraction time(11%)& 97 FILDEEIET S
2. 2chDY T FIVEFRDFY (1, +14,) /2 EHNIF—DEVMERIET S
3. A A—DEyrBEEL T7L 2 ABFRE (RC1,RC2D £y MEFRE D F 1)

D

e J= - e s chl counter %hQ
ENERERENGEB D EEEZEL ch2

4>

SR \

E 600 |- i ' S

—‘400 B “ Height 1 1% DR >TLS

200 |

0 c.)l/.l WWWMMW'\-M"MM

] 0 ] | ] ] ] | ] ] ] | —

-400 -200 0



SiPM

. SiPMOD{EFE
JEFADS10931-050P

TABLE IX: Specifications of Hamamatsu MPPC S10931-50P [33].

Active area

Pixel pitch

Number of pixels

Geometrical fill factor

Peak wavelength

Operating voltage

Temperature coefficient of breakdown voltage

Gain

Dark count rate

3 X 3mm?
50 x 50 um?
3600
61.5%
440 nm
70+ 10V
56 mV/°C
7.5 x 10°
6 Mcps

— D ScintillatorND E I KK TREA

PDENFELND

Relative Light Output

Photon detection efficiency * (%)

€ 588 2 388 8

8
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55 (Ta=25 °C)
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60
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Single Pixel Resolution (psec)
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time resolution Mover voltage {K1FE

Resolution (psec)
wn
T

I | 1 Il L | 1 1 | 1 I
1.5 2 25
Over voltage / SiPM (V)

Sc:BC422(30xX90xX5mm?3),SiPM:3 MPPCs each side ,
reflector: 3M radiant mirror film

23VHT-UETITZEREN =N KEDEHZ EIZEKYtime walk DELEAFH D Liime
resolution|X BL7EZA M., TN L& [T darkhMEZ B EIZKYELLS,

Operation voltage MR TE



Performance of new TC
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Performance of new TC
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Time resolution , Efficiency

Resolution (pseg)’

Sc plate DERIIZX T HIKFHE

Relative sensitivity
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gain 3"-21’)%)
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Michel positrons D BRTT A MER
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Spectrometer Time (years)
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dark current 6% gain 15% &4 20' e @
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waveform

Parallel connection
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timing resolution [ps]
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queform (1 kHz, ~50nW (Adjust 6.3))

T e T s

counter |

Connection is touch only

2 hole for fiber and screw in counter LASER power is ~50nW -> ~10° photo/pulse

case to fix fiber by screw Power adjust : 6.3 (becoming 1/20 of standard power)
roughly power using 2 splitter

HV:chl 171V, ch2 171V 1/20 is decreasing value at one spliti

LASER pawer check : 1TMHz

DAQ : 1kHz

Because current is too large in 1TMHz

and can not measure power by power meter in 1kHz



LASER divider

| " “Powel meter head

8 output

Divide fiber into 8 |

Optical power meter
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Hit timing

Counter time is average the constant fraction time of both ch : t

Time reference is timing of SYNC signal with Laser : 1,

(cftime[0]+cftime[1])/2-cftime[2] {cftime[0]<0&&cftime[1]<0&&cftime[2]<0}

7 T T T T T e : =]
00 A e —
- RMS 5.561e-117]
- ;7 ‘hﬂ x* I ndf 56.52/50
500 C Cétistitit 6185274
- Mean 1376607 + 5.382e-13
C VF Hl Sigma 5.518e-11 + 3.900e-13 ]
400+ Vﬂ ﬁ\ -
300F j &L .
200: ;f L\H :
100: :
08372 01374 01376 0.0378 0.1

x10°¢
38

tcounter - 1-LASER

Laser hit timing : mean of Counter time — LASER time

Resolution : 55.2ps

counter



Thiner fiber test

_ 38
o1 This thin fiber will be used finally

1 Power decrease to about 80%
from previous fiber

o1 Enough Laser power can be
gotten at this fiber , too




Laser stability for time

Graph
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"Laser hit time decrease till 200 min
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"Laser become stable after 200min from switch on

"Tendency is same with previous test
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