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1. Introduction

Candidates for new physics to be tested

at future LBL

Scenarios

Phenomenological
bound on deviation
from standard case

NSI at production /
detection

0(1%)

NSI in propagation €,

0(1%)

NSI in propagation Slet][et]

0(100%)

Violation of unitarity due to
heavy particles

0(0.1%)

Light sterile neutrinos

0(10%)



e NP In propagation (NP matter effect)

d Ve I 1+ € €ep  Cer |
v, | = |Udiag(E, By, E3) U™ + A Cus  Cup Cpr

Yt

Vr €re €ru  Err

A =v2G N, | Ne = electron density NP

e Constraints on €,

Davidson et al., JHEP 0303:011,2003; Berezhiani, Rossi, PLB535 (‘02)
207; Barranco et al., PRD73 (‘06) 113001; Barranco et al., arXiv:0711.0698

Biggio et al., JHEP 0908, 090 (2009) w/o 1-loop arguments

related to each can be improved
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If we forget about LSND/MB anti-v, then
(3+1)-scheme is a possible scenario,
provided that the mixing angles satisfy
all the constraints of the negative results
(w/ less motivation).
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0., : mixing angle in V,ggct0r at L=0(10m)



Constraints from v, and SBL
Donini-Maltoni-Meloni-Migliozzi-Terranova, JHEP 0712:013,'07

\@ R24(924) R23(8237 53) RM(GM) R13(€13; (52) R12(8127 (51)
Assumption on rapid
oscillations in Vg y:
Am?,, >0.1 eV?
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(3+1)-scheme

P(De — 7o) = 1 — 4|Ues|?(1 — |Ues|?) sin®(Am3,L/4E)

P(v, — v,) =1 — 4|Uus|2(1 — |Upa|?) sin?(Am3, L/4E)
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sin’20,,,., > 4U.| (1-|U.| ) =sin’26,,
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2. High energy behavior of vam data & NP

A L
1— Py, > v,) = sin? 20, sin ( Maim

4F

— High vam data gives constraints on NP:
col K1, |cq| K1




C1+ 620L2 + Co1 SiI].Q(CQQL)

owith NSI
owith NSI [, p(, ~ o+ x

Col K1 = | €ep I<<1, | €y |<<1, | €z |<<1

| €41 |<<1: Already shown by Fornengo et al. PRD65, 013010, '02;
onzalez-Garcia&Maltoni, PRD70, 033010, '04; Mitsuka@nufact08

| Sup |<<1: Already shown from other expts. by Davidson et al.
JHEP 0303:011, '03

| 89” |<<1Z New observation (analytical consideration only)

2 Already shown by
C1| K1 — ‘ Err-| et | /(1+899)‘<<1 Friedland-Lunardini,

PRD72:053009,’05




® Summary of the constraints on €
To a good approximation, we are left with 3
iIndependent variables €ge, | €e1 |, arg(€er):

Furthermore, Varm BAllowed region in (€ee, | €ex |)
data implies 3~ T —
tanﬁ=|SeT|/(l+See) <1.3

Friedland-Lunardini,
PRD72:053009,'05

| Allowed
Region

4 -3 -2




&_+ 620L2 + oy SiI].Q(CQQL)

1- Py, —v,) ~ Co+ = =

Coloes%p4 K1 = 5294 K1
Ca| oe5%34 K1 = 5%34K1

Donini-Maltoni-Meloni-Migliozzi-

90%CL — Terranova, JHEP 0712:013,’07
95%CL Vo
99%CL
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3. MINOS anomaly

MINOS Preliminary
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. - Mann-Cherdack-Musial-Kafka,
Effort to explain with €,,; Bl - xi,:1006.5720 [hep-ph]
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Effort to explain with g
Kopp-Machado-Parke, arXiv:1009.0014 [hep-ph]_

Kopp-Machado-Parke, arXiv:1009.0014 [hep-ph] & Vaoim constraint

__ 90% exclusion limit

| Atmospheric, 2 flavor
90% exclusion limit

— 00% C.L.

m———— R C.L.
®  Best fit

| 90% exclusion limit




Effort to explain with gauging Lqo-Lg

Heeck-Rodejohann,arXiv:1007.2655 [hep-ph]

Vso| constraint 2
100x Vo~ 100x 2z

2
AmBl ~ E MINOS

E MINOS Sun—Earth NAmzzl V _COnSt
R

Sun

E
To keep the success of vg, solar
we have to avoid Le-L,, Le-L

Vatm constraint

L,-L.contradicts with | g, & |<<1
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Preliminary work by OY,

Effort to explain with €e; | unpublished (2010; to be published
or not to be, that is a question)

1l +€e O €er
A 0 0 0 2
€ 0 |eer|?/(1 + €ee)

eT

Vatm —
G ———
16 ——
0.56 —
0.1¢

1.5 + best fit

® Best fit pointliesin | ©
the excluded region of | o

Vatm T
® y2(SM)-x?(min)=0.4
(2dof): 0.25c (not

significant at all)
— Probably not worth

introducing €eq 4 3 2 4 o0 1 2 3




Effort to explain with Vs or Vs+tgauged B-L
Engelhardt-Nelson-Walsh, Phys.Rev.D81:113001,2010

1.2}

e 0old data is used

2 1.0}

E
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* 0,,=0—no conflict =,
with CDHSW
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S 934#0_) 05934<300 o

Energy [GeV] Energy [GeV]
i () antineutrinos

owith B-L Am23,=2.5 x 10-3eV2, Am2,,=2.5 x 10-2eV/?,
Vyc/2+Vg. =5 X 101%eV, y%=24.8 (20 dof)
®w/0 B-L Am?23,=1.8 X103%eV?, Am2,,=9.5 X 10-%eV?,
v2=28.1 (21 dof)




0.1 1 1 1 L L ! 1 1 1 1 1 1
10~ 410~ 107? 4107 1072 4107 107 410-4 1073 41073 1072 410~ 10-1
m [eV]

@M vs. m




: : Preliminary work by QOY,
Effort to explain with Vs § ,sublished (2010: to be published
_ or not to be, that is a question)
—
* 0,,=0—no conflict with CDHSW

e Am2,, is fixed as 1eV?

* potential enhancement for v/ suppression for v occurs if
934<TE/4&NH or 934>TE/4&|H

. . 2
ABysin20; o5 (AE, sin 20,,)

tan 260,, = > — : >
AE,, c0s20,, £Vs,, (AE32 C0s 26,, J_erM) + (AE32 sin 2923)

1-P(v, > v,)=sin’ 2§Z3Sin2£

AE32 Lj AE,, = \/ (AE32 C0s268,, +Vs., )2 + (AE32 sin 20, )2

sin®26,, is almost 1 anyway — difficult to distinguish v & v

(Best fit point with Vg) = (Best fit point for N,=3 case)
— Probably not worth introducing vsg




4. Conclusions

®People made efforts to account for MINOS
anomaly, but they all seem either to give little
contribution to distinguish v & v or to have

conflict with atmospheric neutrinos and/or solar
neutrinos.

®After all, MINOS anomaly Is only a 2c¢ effect, so
we should wait until we have more statistics.

40)



	スライド番号 1
	スライド番号 2
	スライド番号 3
	スライド番号 4
	スライド番号 5
	スライド番号 6
	スライド番号 7
	スライド番号 8
	スライド番号 9
	スライド番号 10
	スライド番号 11
	スライド番号 12
	スライド番号 13
	スライド番号 14
	スライド番号 15
	スライド番号 16
	スライド番号 17
	スライド番号 18
	スライド番号 19
	スライド番号 20

