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Motivation

KamLAND-Zen
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Motivation

KamLAND2-Zen
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Winstoncone (Light Collecting Mirror)

String Method
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20" PMTH

mini-balloon: 8<15deg
KamLAND balloon: 6<38deg

7

o —REIGESAEHARRIR

« ARG A)yRTRAKIRTE
RS boixm—BIORST
PMTODXEMIZEET S

o EMILPETIR+AIRE
REE EMRATEE. SRR, LEHREM




Winstoncone (Light Collecting Mirror)
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Winstoncone (Light Collecting Mirror)
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Simulation

Geant4 Simulation
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Simulation

Geant4 Simulation

« Geant4®Mphoton simulationz AL \7=
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* Setting
- optical surface: unified, polished, dielectric-metal
- reflectivity: 85%

2016/2/29



Simulation
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Simulation
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Simulation

20inch Mirror hit map
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Simulation
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Odeg 4125 865.6 2.10 1.82
10deg 348.5 701.6 2.01 2.21
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Simulation

LAB-LS and Buffer Oil (LAB w/o PPO)
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New Simulation

LAB-LS and Buffer Oil (LAB w/o PPO)
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30deg 295.5 564.1 1.91 323.1 675.2
40deg 251.1 473.0 1.88 307.7 536.9
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Simulation
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Simulation
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Simulation
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Motivation

KamLAND-Zen Double-beta Decay

Kamioka Liquid scintillator Anti-Neutrino Detector e 2vBB Decay

- Zero Neutrino Double Beta Decay Search with 2 anti-neutrinos

_ . .1 136
Double-beta Decay Experiment with *>°Xe Standard Model
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sl 1000m underground

> - * OvpBpB Decay
Outer - LS 1000ton without neutrino
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Ray Trace Simulation

Position Compensation of Quantum Efficiency

 We assume that the output of incident angle changes quantum
efficiency, and compensate it
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Mirror Deformation

Set Up How to evaluate LCE
< — > « Calculate hit probability of 17” PMT:
\ '3*6" LAB - LS Prit
4 D 17" PMT hit counts
| (L) Pyiz = :
177 PMT 2" PMT1 2" PMT2 2" PMT hit counts

* Calculate no hit probability of 17”

HEFE L -J-Hj PMT: Pnohit

P . =1— P
TRl —H— T4NT—Ky R nohit hit

(Diagram by Tachibana-san) ,  5cylate expected p.e. counts from

filter : ND2 X 2, ND4 X 2, ND8 X 2 Poison distribution
laser : ~10Hz A = —1In(Pronit)

angle: 0, 10, 20, 30, 40  Calculate the ratio of w/ cone and

w/o cone: R

/1W /cone

R =
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Mirror Deformation

Circuit Diagram
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(1,400V) TDC
’ FAN W: 25 nsec
> AMP IN/OUT Delay Th: 27.3 mv
2” PMT D: 6.0 nsec
(1,400V)
FAN
AMP IN/OUT Discri G.G >
1
| W: 25 nsec A W: 150 nsec . }
Th: 9.8 mV D: 160 nsec W: 200 nsec counteg2
D: 100 nsec }
Delay J
counter4
Discri. G.G. G.G. Coins. >
VETO
Laser 3 FAN W: 100 nsec I¢VETO W: 50 nsec
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Discri. W: 200 nsec
D: 100 nsec
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Th: 200.5 mV
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Counting rate(dp=m/2)

| Counting rate(angle dependence) |
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Counting rate(d=m/2)

| Counting rate(angle dependence) |
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