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J-PARC EXPERIMENTS WITH HYPTPC

E42

Search for the H-dibaryon(uuddss) in mass region near AA threshold
via 12C(K-, K*) reaction k-_
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Baryon spectroscopy with (i,2%) reactions at J-PARC E45
(p =0.73 — 2.0 GeVic , W = 1.5-2.15 GeV) " Z‘ .
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E72

Search for a narrow A” resonance using the p(K-,A)n reaction
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HYPERON SPECTROMETER

HypTPC is located in a superconducting Helmholtz magnet

B: 1~15T

E45 setup 3
TPC Hodoscope @*

| LH, Target

};:F -/ Helmholtz magnet
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- Large acceptance( almost 41t )

HypTPC _ I e .
ypP R Sl e - Construction complete

Bl s WY o oar ~ 1 MeV/c2 (expected)
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TPC HODOSCOPE

- Surrounding HypTPC for Trigger

- Scintillator : 32 segments (80 x 7W x 1T cm)

- Additionally TOF can be used for PID

- MPPC will be used due to strong B field (~1 T)
> For 2-charged particle trigger

2 charged particles + 1 neutral particle

4missing mass technique
(1r,27T) reaction

Light guide  * MPPC - P—T+Tr-n, m0T-p
m+p—o1m0mT+p, THIT+HN
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PROTOTYPE COSMIC-RAY TEST

(gain : x4 )

Setup  cosmic ray

; MPPC N
m_ T MPPC || MPPC }
m

Trigger counters |MPP¢ | MPPC }
- >
/
—— )
Three identical scintillators
(15 x 7W x 1T cm) TDC QDC
MPPC

1. Prototype with MPPCs
2 & 3. Trigger counters with PMTs S13360-3050CS (3 x 3 mm?)

-~ Trigger’s o1 ~ 110 ps Vop = Vur(51 V) +3.0V
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PREAMP

Circuit diagram
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COSMIC TEST ANALYSIS

1 times, before timewalk correction, MPPC down(Summed)

Entries 11 557796g
Mean x -
200 Mean y -52.19
Std Dev x 172.7
Std Dev y 20.07
%2 / ndf 4.428e+05 / 1196
100 pO 64 = 4456
p1 -131.1 = 160.1
p2 1700 = 3781
p3 —-4.051e+04 = 5.811e+04
o -1.236e+06 = 2.224e+06
444 7 + 5.2 7
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1 times, after timewalk correction, MPPC down(Summed)

Entries 115767

Mean x 579.9
Meany -52.64

Std Devx 172.7

adc:tdc

V=t+3 0, o=
p; : fitting parameters
Red line : TOF distribution
after time walk correction
© Prototype’s o1 ~ 170 ps
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TIME RESOLUTION DEPENDENCE ON THE NUMBER OF MPPC

NPE : Time Resolution o =/(a + b/NPE)
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............. MPVofourMPPCs ................................. ........................

Experimental data of
one MPPC
four MPPCs
MPYV values corresconding to
one MPPC
four MPPCs
eight MPPCs (expected)

. sixteen MPPCS (expected) |

. ~102ps

Extrapolatlon
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FUTURE PLAN

Schematic view of multiple

Position dependance study(MC)
Propagation time:Path length
MPPC connection
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SUMMARY

- We are preparing Hyperon spectrometer for E42/45/72
hadron experiments

« TPC Hodoscope composed with 32 scintillators is
surrounding the HypTPC for Trigger

- For Hodoscope, MPPC will be used due to strong
magnetic field (1~1.5 T)

- Small size prototype’s Cosmic-ray test has been done.
We achieved ~170 ps resolution with prototype

« Real size Hodoscope with new preamp for multiple MPPC
readout system be produced and tested soon
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BACKUP
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SUMMING AMP(MIXER)

It is used to sum multi-MPPC signal(under development)
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MC, POSITION Z

File Edit View Options Tools Help

Z Position
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PROTOTYPING

N, ¢

[ ) [ ]
" E Scintillator : 15 x 7W x 1T cm

MPPC

- - MPPC : 3050CS (3mm x 3 mm)

('~ There are four MPPCs on each side
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MPPC

By Kirchhof’s current law
Rs : Resistance of the entire APD during a discharge Vy -Q/Ci-iRp=0
Ro :Quenching resistor BIAS JTERTY
C; : Junction capacitance VBras-Ver-(i — I) Rs-iRg=0
typical values _v. (BsRq) v L
Rs~1 k, Ro~150 k, Cj~0.1 pf 7=Cirstrq) ~ Cills (. B > Rs)
i — VBIAS—VBR(l _ e—t/’rr) ~ VBIAs—VBR(l _ 6_t/Tr)
~  Rs+Rg Rq
RQ Tyr — CJRQ
<I ...................... A i/\ ~(Veias— Ver)/Ro
1 . A
' l l'I ' Imax
K ON . T Vaias
o ~[1-exp(-/RsxC;)]
Vo= C== Vb | \ ~exp(-VRgxC))
Rs /
1 5 “ready” “ready” N
: i Lo time

Equivalent circuit of MPPC’s single GAPD Current flowing through the APD as a function of time
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MPPC

6.55 + 0.15
HAMAMATSU S13360-3050CS (3 X 3 mmz) 3.0 Silicone resin
< ; o
Vop=Vur(51 V) + 3.0 V (Vir : breakdown voltage) . L + -
S| o l_ . Photosensitive "ol
H = T ‘ surface H o
R 4l 5
1) il o
$0.46 + 0.05 / ﬂ s
Photosensitive area/ Lead -
3.0x 3.0 .110.33
DATA SHEET el o 50 0
Typ. Ta=25 °C
50 | ( yp. Ta= )
Dark count*> Tem- —-— 513360-**50PE
perature —— S13360-**50CS
Photon . Recom- . —
Spectral | Peak R Terminal Break- v coefficent g 40
Measure- | response | sensitivity efficien capaci- Gai down | Crosstalk i atrecom- <
Type no. ment range |wavelength *4cy Typ. Max. | tance 2Ll voltage | probability P 9| mended o
” PDE M voltage ) c
conditions A Ap A=A Ct VBR Vo operating @
p P | voltage £ 30
ATVop ©
(nm) (nm) (%) | (keps) | (keps) | (pF) ) (%) (V)  |(mv/°C) g
S$13360-3050CS | Vover |2701to 900 6 D 20
EseaEneel =3V i 450 40 500 1500 | 320 |1.7 x 10| 53 £5 3 VBR + 3 54 §
. . Effective photosensitive . c
Type no. P|xFJn|:3tch area Number of pixels Package i (t;a/::):tor % 10 \
(mm) T N
S$13360-3050CS Ceramic \
50 3.0x 3.0 3600 74
S$13360-3050PE X Surface mount type 0

200 300 400 500 600 700 800 900 1000

Wavelength (nm)
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ANALYSIS - HIT POSITION CUT

position distribution, MPPC (Summed)
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Only for triggers

Cut range (mean - std < x < mean + std)

position distribution, PMT trigger1

position_hist[1]

position distribution, PMT trigger2

position_hist[2]

Entries 133997 6000 Entries 133991 Entries 133993
Mean ~52.31 = Mean ~116.7 5000 f Mean 33.52
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W/ OR W/O LIGHT-GUIDE

Trigger resolution: 111 +/- 2 ps
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3050 VS 3075 MPPC

Trigger resolution: 120 +/- 3 ps

3050, 3075
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COMPARISON THE CONNECTION METHOD

Methods of Mixing MPPC's signal

Reference PMT : 114 +/- 3 ps

Time Resolution (ps)

i 1
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Mixing methods
{ Mixed online

! Mixed offline

® Series connection
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LIGHT GUIDE

MPPC side is wider

70

52.23

12

Scintillator side

52.23
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MPPC side
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TEST BOARD
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