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Assumptions throughout this talk:

Systematic errors only (=in the oo statistical limit)
. 9 sys only . limit on sin22 0 4,
(SIn 2 e)llm't "~ w/o stat error

Background not considered (no difference in
calibration for # (reactors) >1)

|dentical systematlc errors (in Kashiwazaki)

ac correlated ~1.6%
from detectors

O uncorrelated ~0.6%

KG(r)

JZ¢ correlated ~2.5%
from reactors \glj”

uncorrelated ~2.3%



|. One detector + multi reactors
(1) 1 detector + 1 reactor é
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M: measured # (events), T: theoretical # (events)
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(2) 1 detector
+N reactors
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Assume equal vield
from each reactor:

Then
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Independent fluctuations of N variables

7 N=1: Fluctuation is

large

N>1: Fluctuation is
small in average




ll. Multi detectors + multi reactors
(1) 2 detectors + 1 reactor
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After diagonalization of V
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(2) (N+1) detectors+N reactors
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small

O . Improves as N —oo
(more info w/ more detectors)

1/N: slightly better from cancellation of
uncorrelated error due to multi reactors



(3) Ideal limit of Kashiwazaki-Kariwa

(3 detectors+2 reactors)
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(4) Actual Kashiwazaki-Kariwa
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Oeff‘actual KK _ 1-7x1 0—3

O et ‘ideal KK

Therefore also for actual KK

o . of actual KK plan is almost the same
as that of the ideal case.

It is slightly better because of 5 more
reactors.



Comparison of (1reactor+2detectors) and KK
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KK is slightly better because of one more detector.



Comparison of locations of near detectors
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lll. Energy spectrum (with H. Sugiyama)

Examination of the result in
Huber-Lindner-Schwetz —Winter, NP B665, 487 (‘03)

By building Super KamLAND, is it really possible to
reach sin?2 0 ,;,~0.0037?
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2 detectors + 1 reactor
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Assumptions: Uncorrelated bin-to-bin error
n=4# (bing) I8 independent of bin: 0, =0,
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For simplicity, assume: 0,.. -0, o”>>0_,0,
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In any case, unless o, >>0_ is
satisfied, gives dominant

q . . |
contribution to 0., & (sin?20)"""
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Realistic 0, has to be estimated carefully.



V. Summary

(1) With 1 detector: limit on sin®2 0 is
dominated by the correlated error, but the
uncorrelated error from reactors decreases
with multi reactors. (N=# (reactors) )

(sin?20) ™ = g Jo2+a2+(a)2/N

(2) With multiple detectors: limit on sin®2 6
IS dominated by the uncorrelated error, and
# (reactors) is irrelevant. (N=# (detectors))
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(2’) Kashiwazaki plan does not have any
disadvantage over plans w/ 1 or 2 reactor (s).
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(3) The energy spectrum analysis:

For larger n=# (bins) , limit on sin?20
is dominated by the uncorrelated bin-
to-bin error 0 _, and one has to
estimate realistic
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