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Inverse Beta Decay 5@
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Neutrino Flux
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Frontend Berkeley Electronics (FBE)

blue: raw data
red: pedestal
green: pedestal subtracted
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Energy Calibration

Gamma Ray Sources

«%8Ge (2X0.511 MeV vy)

*%7n (1.116 MeV vy)

* 0Co (1.173 MeV vy + 1.332 MeV v)
* AmBe (7.654 MeV y)

* AmBe (4.439 MeV v)
 AmBe (neutron)

Cosmic Ray Muon Spallation
* nt+'H (2.225 MeV Y)
* n+2C (4.946 MeV v)
* 2B (13.373 MeV [3)
* 2N (16.384 MeV )

Radioactive Contaminants

* K (By)

* 2°T1 (By)
* Bi-Po (a-decay)

Brian Kurt Fujikawa
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KamLAND Performance 5&
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r_% KamLAND First Results Data Sample

150 days
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e March 4 to October 6, 2002

* 145.1 Days of Live Time

* 0.7 MeV Primary Trigger Threshold
e ~ 30 Hz Trigger Rate

* 370 x 10° Events
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Initial Cuts 5&
_ +
V,tp—n+e

= n+p—d+y Mean Capture Time ~ 215 us

1) Cosmic Ray Muon Veto (2 ms)
2) Fiducial Volume (R <5 m: 408 tons)

3) Time Correlation (0.5 usec < AT <660 usec)

4) Vertex Correlation (AR < 1.6 m)
5) Prompt Energy (E > 0.9 MeV)
6) Delayed Energy (1.8 MeV <E, <2.6 MeV)

7) Delayed Vertex Cylinder Cut (p,,, > 1.2 m)

370 x 10° Events = 173 Events

22 Physics in Collisions June 26, 2003
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Muon Spallation Cuts 5&

B -delayed neutron emitters: *He (119 ms) and °Li (178 ms)

1) 2 sec veto after “showering muon” (~3 GeV extra energy)
2) 2 sec and 3 meter veto after all muons

Vetoed Event

173 Events = 86 Events
54 Events with E > 2.6 MeV
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Outer Detector
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Confirmation of Spallation Cuts

hist
E Nent =129
2 6MeV thresh Mean = 1.657
RMS = 2.723

No Spallation Cut ]
Chi2 / ndf = 21.55/29

(except for 2ms muon veto) | gpallation count = 72.04 + 9.485
spallation lifetime[s] =0.2568 -+ (
reactor v count = 57.25 + 8.697

muon rate[Hz] = 0.33+ 0O

Fd
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time since last muon[seconds]
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Remaining Backgrounds

Background Number of Events
Accidental 0.0086 + 0.0005
Muon Spallation Products (°Li/°He) 0.94 + 0.85
Fast Neutrons (from surrounding rock) <0.5

Total Background 1+1
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Rate Analysis 5@

P(tan@,5m’)=(Neutrino Oscillation Probability)

Number of Observed Events)—(Number of Background)
(Number of Expected Events with No Oscillations)

1—p=

(Number of Expected Events with No Oscillatons)=(e)X(®)X (o)X (N)

* ¢ = Trigger and Analysis Efficiency
* ®= Reactor Neutrino Flux

* o = Inverse Beta Decay Cross Section
* N = Number of Neutrino Targets
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K
Efficiencies L$

Trigger, FBE, DAQ: 99.98%

Vertex Fitter: >99.9%
Event Selection: (78.3 £ 1.6)%
Spallation Cuts: 88.6%
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Reactor Neutrino Flux

Instantaneous Thermal Power, Burnup, and Fission Rates
for each of all 54 Nuclear Power Reactors in Japan
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Rate Analysis Summary P

Total LS mass 2.1%
Fiducial mass ratio 4.1%
Energy threshold 2.1%
Efficiency of cuts 2.1%

Live time 0.07%
Reactor power 2.0%
Fuel composition 1.0%
Time lag 0.28%
Neutrino spectra  2.5%
Cross section 0.2%
Total 6.4%

Number of Observed Events: 54
Expected Background Events: 1+1
Number of Expected Events: 86.8 £ 5.6
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Events/0.425 MeV

— reactor neutrinos
geo neutrinos
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analysis threshold ~—— no oscillation

| —— best-fit oscillation
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High Statistics Shape Analysis
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September 16, 2002, Manday

FOREIGN DESK

Safety Problems at Japanese Reactors Begin to Erode Public's Faith in Nuclear Power

By HOWARD W. FRENCH (NYT) 1320 words

TOEYQ, Sept. 15 - The reports of safety lapses, fraudulent repairs and cover-ups at Japan's largest nuclear power company began with a trickle but have resounded into an
industry nightmare,

e Reactors at Kashiwazaki-Kariwa, Fukushima-Daiichi, and
Fukushima-Daini are temporarily down for inspection.
* y_Flux at KamLAND is reduced by ~ 50%.
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Environment News

TEPCO reactor passes last test, ready for restart

TOEYQ - Tokyo Electric Power Co Ine (TEPCO) (9501.T) said
vesterday that one of its nuclear reactors was ready to begin

operating after having passed a final test, although no restart date
had been set.

The Japan'Times The Japan'Times

OMLINE OMLINE

Saturday, June 7, 2003

Hiranuma issues Tepco apology Mayors OK restarting of Tepco reactor
Minister contrite over mishandling of defect coverups

NIIGATA (Kyodo) The mavors of two Niigata Prefecture
municipalities hosting a nclear power plant conveyed their approval
Wednesday to Gov, [kuo Hirayama to restart a reactor now that it has
undergone repairs.

KASHI'WAZAKI, Niigata Pref, (Kvodo) Industry minister Takeo
Hiranuma visited Niigata Prefecture on Friday to apologize for the
mishandling of Tokyo Electric Power Co.'s coverup of defects at its
nuclear reactors.

All reactors are expected to come back
online during the summer, 2003.
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KamLAND Future ‘@

* Shape Analysis

e Solar Electron Anti-Neutrinos

e Relic Supernova Electron Anti-Neutrinos
e Terrestial Electron Anti-Neutrinos
 Muon Spallation (Neutron Multiplicity)

e Supernova Watch

e Solar Phase (Detection of 'Be Solar Neutrinos)

Brian Kurt Fujikawa 42 Physics in Collisions June 26, 2003



Sy
.’-,"

rererren”r ﬂ

KamLAND Solar Phase L$

Background Current Goal Method
B3y 3.5 x10 "%g/g OK
“*Th 5.2 x10 g/g OK
Rn [33x10°Bqg/m™ OK
YK <2.7 x10 _16g/g Water Extraction
*0py ~10'20g/ Y Water Extraction
®Kr 0.7Bg/m A N, purge
222pn leak N, purge/air tight valves
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