Development of a
TPC Trigger Hodoscope for the H-dibaryon
search experiment E42 at J-PARC
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E42@J-PARC

Search for the H-dibaryon(uuddss) the near the AA mass
threshold by using (K-, K*) reaction with diamond target at J-
PARC.
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K™ beam intensity : 10¢/spill (in 5.5 s)
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HYPTPC & TPC HODOSCOPE

7t/ KIp Particle ldentification
TPC: using dE/dx

Hodoscope TOF vs p/q

p/q (GeV/c/q)

Light guide”* MPPC

Surrounding HypTPC for Trigger & PID
MPPC will be used due to strong B field (~1 T)

e e oE s Scintillator : 32 segments (80L x 7W x 1T cm)
p/q (GeV/c/g)

ot = 150 ps assumption ; “hanyl?
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PROTOTYPING

i

. Hodoscope prototype

. Preamp
0 ‘ \’;’

% - Scintillator : 15L x 7W x 1T em

MPPC
™ MPPC : 3050CS (3 mm x 3 mm)

- = There are four MPPCs on each side
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PREAMP

Circuit diagram

Dark current

H

ek

a

MPPC

-

e (T B [T
29-Ape-00 ZX15

L)

N

S BEVIVNE D1

E I EEEEEEEEEEEEN
—AA—E—
=
Rt
wA—Ee

+ v

10 L2

KW

=
A




COSMIC-RAY TEST

Setup DAQ : Caen VME
Cosmic ray
MPPC

4 .
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(PMT B8 0 PMT e MPPC || MPPC L
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PMT 35 & pvT [ =
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' Trigger counters |MPPC | MPPC =
Z

Three identical scintillators

1. Prototype with MPPCs
2 & 3. Trigger counters with PMTs

Discriminator <

TDC

(gain : x4 )

NIM Mixer

|
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ANALYSIS - TIME RESOLUTION

TOF, MPPC (Summed) ~ PMT1

TOF, PMT1 ~ PMT2
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Time resolution result is 166 +/- 3 ps
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NUMBER OF MPPC STUDY

Cosmic ray test

Number of MPPCs
Reference PMT : 114 +/- 3 ps
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TIME RESOLUTION VS NPE

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

Experimental data of
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HIT PATTERN
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NEW PREAMP FOR MULTIPLE MPPC READOUT

Schematic view of maximum MPPC connection (maximum 32 ch)

Scintillator

(2

(1)

LEMO (female)
LEMO (male)

(3)

LEMO (female) 2ch
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SUMMARY

- We are preparing Hyperon spectrometer for E42

- For Hodoscope, MPPC will be used due to strong

magnetic field.
- 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

13 “haryl’

odion & Nvelear Phyrior Lad



SUMMING AMP(MIXER)

It is used to sum multi-MPPC signal(under development)

14 f’hnml?



W/ OR W/O LIGHT-GUIDE

Trigger resolution: 111 +/- 2 ps
With or without Light-guide
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MPPC

By Kirchhot’s current law

Rs: Re31sta1.1ce of t.he entire APD during a discharge Vigias-Q/ Cj-iRg=0

R :Quenching resistor ; ,, . N

C;j : Junction capacitance Vp1as-Vpr-(i — I)Rs-1Rq=0

typical values ( RURQ) .

Rs~1 k, Rg~150 k, Cj~0.1 pf r=CitRe 1rgy ~ Cills (7 It > Its)
i — lams—_VaR(I —e ™)~ XBMS_VBR“ ¢ t/'fr)

Rs+1Iig ' . <
Rq = C;ltg
<I ...................... | B i/\ ~(Vaus - Ver)/Ro
1T - A
1 l-I lmax

> ON = VBIAs
Ot | ~[ 1-exp(-t/RsxC;)]
VBR —= Ci= Vb \ ~exp(-/RgxC))

i : urcady“ onrcady"
: R - 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 §13360-3050CS (3 x 3 mm?) ” p—
Vop = Vbr(S1 V) + 3.0 V (Vir : breakdown voltage) .
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NPE
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ANALYSIS - HIT POSITION CUT

position distribution, MPPC (Summed)
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ANALYSIS - TIME WALK CORRECTION

A

Voltage Detector signal

TN
i N
e 6 6 6 6 o6 o o o o o o

Threshold t : real time
— > Time t’ : measured time
t ¢
1 times, before timewalk carrection, MPFC down(Summed) 1 times, after imewalk carrectian, MPPC down(Summed)

E‘nt[ies

Moan & % 200

%ld Dev X

;,:l-d.-[;z\f' . 4286+05 / 1196 Std Devx 172.7 .

o0 R S 3 100 StdDevy  19.7
-131.1 = 180.1

1700 = 3781

-4 051104 + 58114104
-1.2368a+08 1+ 2 2240486 0

3 444847 + 5 2588407

p; : fithng parameters

1000 1500 2000 2500 2000 3500 0 500 1000 1500 2000 2500 3000 3500
adc:tde adce:tde 1%
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3050 VS 3075 MPPC

Trigger resolution: 120 +/- 3 ps

3050, 3075
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COMPARISON THE CONNECTION METHOD

Reference PMT : 114 +/- 3 ps
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LIGHT GUIDE

MPPC side is wider
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TEST BOARD

amem on
amem on
amem on
eR enm *n
L3 on
L on
om on
om on
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