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2. Analysis of a reactor neutrino oscillation
experiment with one reactor & two detectors

B =~ 1 Lo 1 112 | OY, arXiv:
x* = min { .1;;? ; (tAoA)2 mi —ti(1+a+ta i f:z;(&fx)f 32] 1107.4766
| " [hep-ph]

t 2 [()+ (5 )] () (L) }

mA. : Measured numbers of events
tA. : Theoretical prediction

vA.: Variation due to energy calibration error

A=N:
“near!!

detector

statistical errors systematic errors —

Ve
In the present case G, > Oy A=F: “far” -
statistical errors are more important detector @




Assumed systematic errors: those of Bugey experiment

Opg: correlated wrt detectors, correlated wrt bins = 3%

Opy, :correlated wrt detectors, uncorrelated wrt bins = 2%
O4g :uncorrelated wrt detectors, correlated wrt bins = 0.5%
O 4 :uncorrelated wrt detectors, uncorrelated wrt bins = 0.5%

O, :€nergy calibration error for each bin = 0.6%

Formula for oscillation probability

AmilL)

4k

P(v, — v,) = 1 — sin® 20,4 sin” (




Composition of Thermal Neutron Reactor & Fast Neutron Reactor

Thermal Neutron Reactor (w/ H,0)

Fast Neutron Reactor




(1) Commercial reactors

Assumed parameters (a la Bugey)
® Power: 2.8 GW
® Size of the core: Diameter=4m, Height=4m

Power density~50MW/m?3

Optimization w.r.t. baseline lengths L, L for Am2=1eV?2

0.08

0075 ooy

0.06 ——

7 oo Optimized
0085 004 T baseline
lengths:
Ly,=17m,
L-=23m

0.06

0.055

0.05

0.045

0.04




The role of a “near” detecor in the energy spectrum
analysis for Am?=1eV?2

The difference at <E> ~ 4MeV is most significant for
Ly,=17m Lg=23m




® Joyo (A fast neutron reactor)

Assumed parameters
 Power: 0.14 GW

* Size of the core: Diameter=0.8m, Height=0.5m

Optimization w.r.t. baseline lengths Ly, L for Am2=1eV?2
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| 0.04
0.035
0.03
0.025

8 10 12 14 16 18 20
LN[m

0.065 ——
0.06 ——
0.055 ——
0.05

0.045

0.04 —
0.035 ——
0.03 ——

Optimized
baseline
lengths:
Ly,=4m
L-=8m




A Study of Reactor v Monitoring at Experimental Fast Reactor JOYO
H.Furuta et al., arXiv:1108.2910v1 [hep-ex]

L=24.3m; about 150 vp — e*n reactions/day Their motivation: to

detect v from a fast
reactor (not

motivated by V)

The measured v event rate from reactor

on-off comparison was
1.11+£1.24(stat.) =0.46(syst.) events/day.

The statistical significance of the
measurement was not enough.
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