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The LSND Experiment
(1993-1998@LANL)
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(75 v9R)= (IB75Y9R)%X1.03 Hayes et al, arXiv:1309.4146 [nucl-th]
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EENeutrino-4EBEH B EMNERE|

125, 250, 500 keV. 6=+250 energy resolution. 2 cycles. Am = 7.3eV?, sin“26 = 0.36. 2.9¢ CL
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o #l e Giunti-Laveder, SAGE, nucl-ex/0512041
7] )'7.[;; e 1006.3244v3 [hep-ph] 1 GALLEX cr1

1 T SAGE Cr ‘
HIILKEB vV EROEIE i Gallex/GNO 51Cr

SAGE >1Cr, 37Ar
R = blmeaswed) _ 88+ (.05(10)

— p(predicted) \

HUILKE v RROBEDRR ¢ \
‘iaCtive'Sterile Viﬁﬁ](:ck%ved) " GALLEX C2  SAGE Ar
HRDIEIREBIRI B EH v E

BEEBESTRERABEMNERZHL TS —

DANSS 90% MicroBooNE (sin? 26, = 0)
Prospect 95% MicroBooNE (sin? 26,, marg.)

Stéréo 95% — RAA 95% (allowed)
RENO+NEOS 95% — Neutrino-4 2¢ (allowed)

KATRIN 95%
- All Ga3co

— All Ga2o
— Allsolar v,'s 95%
Excluded by VSBL

pl(measured)/ pipredicted)

BEST, arXiv:2109.11482v2 [nucl-ex]
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OY, 2203.08405 [hep- ph]é
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(3+1)-scheme
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accelerator solar

scheme + v
reactor atmospheric

(3+1) tension v

(2+2) 4 excluded
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2. EBEFF= 21— ORSAEO ADBE
P(v, — ,) = 1 — sin® 20,4 sin” (
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2.1 BEFNIRES (D=4m, h=4mOAEH % {KE)

Assumed parameters (a la Bugey)

® Power: 2.8 GW Power density~50MW/m?

® Size of the core: Diameter=4m, Height=4m

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

0.08 - OY, 1107.4766 [hep-ph]

0075 o065 — —

0.06 ——
0.07 0.055

. BB
0.06 AT HE
0.055 I-N=1 m,

0.05 L|:=23m

0.04




2.1 BERDIBES (D=4m, h=4mOAEEZ{RE)
RBLIEHOHEABDEIS Ly=17m, L;=23m

BiR: point-like R 2O EMELV ZREMN LIS
> REREBROBEELIVEL

iR KB OBEERIP
SR DHEH) 1 &
RTEY,
Am2~2eV2DIBA.
BREHHI

with Lg=23m, L ;=17m
Point-like with L,=23m, Ly=17m

OY, 1107.4766 [hep-ph]

107" 10°
sin22914




2.2 INELIRDEEDOEIRIF

o BB(RIIEX
5\5)

D=0.8m, ®|LL reactor ®Osiris reactor

(Grenoble, (Saclay, France):
France):D=0.4m, 0.57m X 0.57m X
h=0.8m, 0.6m, P{,=70MW
P{,=58MW

Nucifer project

Power density~500MW/m?
cf. ~50MW/m? for commercial reactors




® 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

OY, 1107.4766 [hep-ph]

b))
fHAahER

Ly=4m, L,=8m

8 10 12 14 16 18 20

LV 19/22
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Joyo with Lg=4m, L\=3m

Joyo with Lg=8m, Ly=4m

ILL with Lg=8m, Ly=4m

Osiris with Lg=8m, Ly=4m
Commercial with Lg=23m, L\=17m
Point-like with Lg=23m, Ly=17m

Reactor anomaly 90%CL

Reactor anomaly 95%CL
Reactor anomaly 99%CL

FIDDINSLEERIFTIS.,
Am2~$eV2NIRE I

sin?20,,MDE&E ~0.03-0.04
EEFTEMRTESSEEEHY

Y, e-Print: 1110.2579 [hep-ph
OY, e-Print 0.2579 [hep-ph] 20/22
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2. Analysis of a reactor neutrino oscillation
experiment with one reactor & two detectors

1 oY, arXiv:
{ D Z(tA )2 [mi! =t (1 + o+ o +ai) — alutof]” | 1107.4766
A=N,F i=1 —n—#(bln) 32

ANZ /A o\ [hep-ph]
() ()] -5 (2) (2)}

mA.: Measured numbers of events

tA. : Theoretical prediction

vA.: Variation due to energy calibration error

A=N:
“near” C)
detector
-
e

In the present case G,; > Oys - A=F: “far” -
statistical errors are more important detector Q




Assumed systematic errors: those of Bugey experiment

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

Cpy, :correlated wrt detectors, uncorrelated wrt bins = 2%
G4 :uncorrelated wrt detectors, correlated wrt bins = 0.5%
G4, ;uncorrelated wrt detectors, uncorrelated wrt bins = 0.5%

G ., :energy calibration error for each bin = 0.6%

Formula for oscillation probability

Am3, L
41K

P(v, — 1,) = 1 — sin® 2604 sin” (




Composition of Thermal Neutron Reactor & Fast Neutron Reactor

Thermal Neutron Reactor (w/ H,0)

Fast Neutron Reactor




The role of a “near” detecor in the energy spectrum
analysis for Am2=1eV?

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




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.

Reacter building

The statistical significance of the
measurement was not enough.
% - i B =
%- 2:_ ® Dat - ‘ ______ i@‘% . _ Ground
%1'5;_ .Neutrino(MC) . o [U
"o N
o.sf— 1
:-_—__
o
_0'53_ ——— _0_—0—
aE \
N s VT Prototype Reactor
Y4 5 6 7 8 9 10 11 12

Reconstructed energy (MeV) d ete cto r core
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o
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)
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AE=|(AEcos26+V,.)?+(AE sin2 0 ?]1/2

tan260 = AE sin2 6 9—7'5/4hbli%§=|=0):mnﬁf’li
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KBVHAEE LTV, OV, ThHVEH

SNOTliNeutraI ! SNO
Current reaction '

N SNO collaboration,
V, +d>p+n+V, . B PRL89(02)011301

X=e,u,T

TVe. vV, V DfluxDFl
DELA % Pl BE

o)

[oGv) + O(v ) +9(, )], . =5.09x106cm-2s-1

T” “data

[¢(v) 4= ¢(v ) +¢(v )]SSM-5 05x105cm-2s-1




(2+2)-Scheme Schwetz, hep-ph/0311217

50

40

v, > Vv, (100%)

Strongly disfavored by SK

N
(-

Vatm data

-
(-

N,
’bo&
'Oés .
o

0.2 0.4 0.6 0.8

(=

Nt

0

vV, :V, > V. (100%)

Mg
DUCIN ClE TR Sl PC: parameter consistency test
sol data PG: parameter goodness-of-fit test

For any value of |[Ug4|™ +|Ug5|", fit to sol+atm data is bad.

—excluded at 5.7c
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