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1. Motivation 4. Event rate reconstruction by using the trigger data

Physics with supernova neutrino detection
¢ Mechanism of supernova
» Neutrino mass hierarchy

Extract event information from trigger data

We want to know event rate and energy of event.
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Low—rate events iTrigger rate = Event rate

We want to take supernova neutrinos at KamLAND. N
KamLAND will take ~300 inverse beta decay events when a supernova occurs Euente i
at 10kpc distance (galactic supernova). S S k). sttt
KamLAND electronics cannot take super-high rate events (>100 kHz) induced __ﬂ 6 0 m % i
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->KamLAND electronics update is required to improve this problem. | - Trigger rate = Event rate |
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Calculated by using Nakazato model.

° Gamma Velorum : ~336 pc
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2 KamLAND : Estimation of deriving event rate from trigger rate |
_ — _ . I (On the assumption that trigger data is recordable completely.) |
Kamioka Liquid Scintillator Anti-Neutrino Detector : Worer |
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The low energy neutrino detection for wide-range physics || -~ :
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ex) Neutrino oscillation, Geoneutrino, Solar neutrino, etc. : More than 70% of events are detectable. |
Supernova channels in KamLAND : -> True event rate is reconstructed by using the trigger data. :
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5. KamLAND electronics update

SN DAQ, (SN Trigger board and SN DAQ, PC) installed into electronics
system in September, 2015.

Inverse beta decay (sensitive to V¢ )

Almost background free with delayed coincidence
method

Proton recoil (sensitive to all 1)

Advantage of KaimLAND
->Water Cherenkov detector does not have HITSUM

HITSUM(copy)
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3.Status of KamLAND electronics ! SN Trigger board : MoGURA Trigger board
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- It can record ~“4 MHz trigger data.

1. Scintillation light is detected by PMTs and its waveform is digitized by ] Ilotozlxlag;ceif\;::fesrtrjcl)\f to MoGURA Trigger boardmem\:in though SN '[Hrlgger

MoGURA.

2. Hitsignal is generated by discriminating the waveform. Q —

- It operate SN Trigger board independently - i S

View Script (.kvs) MoguraSupernovaTrigg | select... | |time [sec]

Sum of hit signal (HITSUM) is sent to trigger board. =

4. When the trigger board finds events, it makes TRIGGER. from MogDAQ. o —
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NHIT max s NHIT : Summation of HITSUMs in 6 clock(120 nsec). SNWDAQ aaaaaaaaaaaaaaa t IL & t
HITSUM |12 21\17| 9 [13/14/11 TRIGGER: NHIT becomes larger than threshold. controtier & monitor
NHIT [12/23]38 38 Trigger window : waveform taking window(120 - 480
T Trigger window nsec). Next trigger cannot output in this window. -
TRIGGER NHIT max : Maximum NHIT in the Trigger window. 6 COnCI usion

5. Triggered waveform and trigger data are buffed on-board SDRAM and

then translated to PC respectively. SN DAQ was installed into electronics system of KamLAND.

SN DAQ record trigger data when nearby supernovae occur.
SN event rate is reconstructed by using the trigger data.

Electronics Pro blem for nea rby supernoval( —

« Waveform taking stops immediately by buffer full on MoGURA. | 7. Future prospect

 Usual trigger rate is ~100 Hz.

- > Trigger rate is more than 100 kHz at nearby supernova event. |l ¢ Thin out trigger will be installed for taking a part of waveform.

* Recording trigger data may fail even though it can be generated. -> Time dependence of SN neutrinos energy spectra can be reconstructed
~ Maximum transition speed of inside of trigger board is ~1 MHz. 1 .

| _ ) " . Real time trigger threshold decrease function will be installed.
| >Triggerrate maybemorethan 1MHz. || > More proton recoil events can be detected at galactic supernova
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