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J-PARC E13 experiment

e produce hypernuclei by (K~, ™) reaction

e detect gamma rays with Ge detectors to investigate the detailed
energy structures (gamma ray spectroscopy)

— study of AN interaction
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Experimental Setup SksMinus
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Aerogel Cherenkov Counter (AC)

index

AHe =+ px=1.5GeV/c ,py~ 1.4 GeV/c
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(K~,m™) Trigger system

Trigger rate < 2k/spill required

ID (K, ™) reaction with ACs in front and behind
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(K~,m™) Trigger system

Trigger rate < 2k/spill required

Beam K=/~
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Assume Pi eff :99.5% SAC1
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(K, m) trigger | BAC1 @ BAC?2 SAC1 SFV x SAC3




(K~,m™) Trigger system

Trigger rate < 2k/spill required
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SDC3&4

SAC3&SFV

SMF
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Beam Through Kaon veto counter

SKS magnet
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Detector size

BAC1&2
Radiator thickness effective area PMT
BAC1 66 mm 52 mm X 166 mm 3
BAC2 66 mm 52 mm X 166 mm 3
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Detector system
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analog signal

e Summed PMT signals are
discriminated.

e Gain adjustment by LED
e Remote threshold adjustment
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Performance evaluation of detectors

Commissioning data at J-PARC K1.8 Beam Line in March
through May, 2013 .

(beam momenta = 1.8,1.5,1.3 GeV/c)

 Performance evaluation

— Light yield

— Detection efficiency of pion and Kaon
e Evaluation of online (K™, ™) trigger

!

e Search of optimal beam conditions



Momentum dependence of light yield for pion

BAC1 p.e. number distribution
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Efficiency

BAC efficiency

BAC
(clean T beam events) and ACs
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Online threshold and efficiency

Efficiency vs threshold (BAC1 1.8 GeV/c)
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Threshold [p e.] Threshold [p.e.]
1.8 GeV/c BAC1 BAC2 SAC1
Pi eff (%) 99.7+40.1 99.8+0.1 99.5+0.2
Online threshold

K eff (%) 1.240.1 1.740.2 1.740.1

BAC1: 8 p.e.

BAC2 : 6 p.e.
1.5 GeV/c BAC1 BAC2 SAC1 SAC1:7p.e.
Pi eff (%) 99.61+0.1 99.740.1 99.240.1
K eff (%) 0.910.2 1.1+0.2 1.0+0.2




Evaluation of incident Kaon trigger
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60 230 92.740.7 | 3.940.7
30 240 92.340.6 38406 Beam structure may make performance worse .
120 300 92.340.7 | 3.5+0.7

Pi beam rate should be set less than 200 k/spill.

270 230 92.610.6 II 7.310.4




Scattered t™ ID system

SAC1 efficiency
Pi eff (%) 99.540.2 caused by 6 ray.
It’s difficult to reduce.
K eff (%) 1.740.3
(K™, ™) trigger
- (K7, ™) events
K~ : 300 k/spill - K™ beam through events

K beam through events 5 k/spill

SAC1 Not acceptable revel

e (K7, ™) trigger contains k beam through events .
—> veto k beam through events by using SAC3 & SFV .



SAC3 & SFV efficiency and trigger performance

SAC3 efficiency

| 1.8GeV/c | 1.5GeV/c

Pi eff (%)
K eff (%)

99.2+0.2
8.8+0.3

98.8+0.3
7.810.4

e Trigger performance with SAC3 & SFV

Momentum | SAC3 &SFV | (K,Pi) trigger
(GeV/c)
1.8 @) 2315
X 4671
1.5 O 1133

X

3414

Trigger rate 50% off!

>
>

SAC3 & SFV system works well !

QO+ - ~trigger with SAC3&SFV
X === trigger without SAC3&SFV

Trigger rate 65% off!




Optimization of beam condition

1.8 GeV/c, target : CF2(20 g/cm?)
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With beam intensity increase,
Pion beam rate raise drastically! (K,Pi) trigger becomes worse.

m~beam rate should be set less than 150k/spill
Target : CH2(3 g/cm?) , MR power=20kW, ESS1,2=4250 kV

Momentum K-bez?m P|-be§m request DA.Q' the maximum yield
(k/spill) (k/spill) efficiency * iy
1.5GeV/c | 320 120 15k |0.75 K™:~300 k/spi

™ : ~100 k/spill

1.8 GeV/c 290 80 1.9k 0.72




Summary

We will perform E13 experiment (hypernuclear gamma ray
spectroscopy with the (K~, ™) reaction).

ACs PID system was developed to identify the (K~, 7 ™)
reaction.

Performance evaluation under real beam condition is finished.
— Light yield of each detector is enough.

— Pi efficiency : >99.5%, for K-beam rate ~300k/spill,
— K efficiency : <2% Pi-beam rate ~100k/spill.

— Acceptable trigger rate : ~1.5 k/spill
— Beam condition optimized

We were and will be ready!



