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KamILLAND Detector
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l' Reactor V, experiment l

® Pure Ve flux ——>— Front detector is not necessary.
® Flux is well known (~1%)

® Low energy (<several MeV) —» Disappearance exp., Large L/E

reactors
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at KamLAND




f\_{; Detection]

ete — 2Y(0.51MeV)> "Prompt"
(=EV —0.77TMeV)

V. p-—)e+n (Ey >1.8MeV)

80us
‘ @ "Delayed"
@) Ve only (CC)

@ Reject BG (delayed signal«— timing, distance, energy)
@ o islarge (~1006(ve—ve) ) and well known.
@ E, is measured by prompt energy.

@® KamLAND Liquid Scintillator
Large light yield, High purity, Pulse shape discrimination (n/y, o/y)
Fast response, cheap, safe



[Reactor V, signal: _\_}e p—)e+n]
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(Reactor v experiment )

ctainties (Initia) )
Q thermal 2%
Fiducial Volume 3% <— A(Vertex-shift) ~ 5cm
évl =3 f <0.03
Flux error from Ey 3% <— A(E-scale) <2% (R=$m)
(SuperK ~ 0.3%)

Cross Section 1%
Others ~1%

Total ~ 5%

Gain & Timing checks
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Detector Performance




(Frontend Electronics |

>0.5mV (1/3
m (\ pe)
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Analogue Transient
Waveform Digitizer

PMT signal

Trigger :
Nhit Prompt
— >200 (~0.8MeV)
Delayed (<1ms)
for BG study
>120 (~0.5MeV)

Trigger rate ~25Hz
Data size
~150GB/d (on-line)

~10GB/d (waveform
analysis)

1.5ns step of 6ns width gate x 128



Mult; Photon Analysis

KamLAND Waveform Display
Run/Subrun/Event : 113/0/30
UT: Sun Feb 24 15:49:05 2

TlméuﬂlFFEFEﬂEE 64.5 sec
NumHit ; 1124
Channel : 3 BH{11)




KEMLAND Wave{om Di‘l’hj

KamLAND Waveform Dics F:IJ_JH
Run/Subrun/Event : 113/0/1439
UT: Sun Feb 24 15:;49:19 2002

] stamp 146704014
IrigeerType : Oxffffea2l / OxFFFFO002
[ime Difference 16,7 msec
HumHit + 1155
Channel : 1110 AH{13) AM{13) ARL{13)

Middle
Ahin




FGain calibration for E-scale ]

LED: 30 pieces are installed at peripheral positions in the detector,
PMT check @ 1pe level.

—> 4.7 x10%6%
N, dye laser & fiber flasher: larger light

Source placed at different positions
0Co: v (1.173+1.333)
7n: v (1.116)

( Vertex checkJ

Timing cal.: 500nm dye laser with a
diffuser ball for T-Q

[Background studies]

Rn+U/Th/K, n from p-ons, ...
and hit distributions
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Z-dependence at Source calibration
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Positions of Pt thermo tips

(14 thermo tips)
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| Energy spectra with various fiducial volume
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Arbitrary unit
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Event rate (Arbitrary unit)
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Event rate (Arbitrary unit)
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E (delayed) VS Space diffevence
(D-‘srme betw. pmlry 3 delayed ev.)
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E(deh)ml.) vs Time diffevence.
bum privary and dg/a)rect ev.
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Elelayed) vs.
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Ve candidate (prompt)
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Physics Live Time /‘Jf
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® After 4 years' construction and oil filling periods,
KamLAND has started data taking on Jan.22,2002.

® Detector has shown excellent performance with small
systematics and very low backgrounds required for
reactor neutrino experiment.

® Further studies on background reduction are ongoing for
’Be solar neutrino detection.

® Exciting results will come soon !
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