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Introduction l

Future long-baseline oscillation experiments
search for tiny effects of 6.3, 4, sign(Am3,), etc.

> high-precision measurements

Can they see effects of new physics?

® non-standard v interaction with sourceL detector

monsider non-standard matter effect only.

How is the possibility for ongoing MINOS?
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] Hamiltonian in flavor basis

1 0 0 0
H = EUMNS 0 Am%l 0 UII/INS + A
0 0 Am3,

A =V2Grn. ~ 1.0 x 107 13eV P p . matter density
2.7¢-cm—3
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Low energy Mid energy High energy
E ~ 1MeV E ~ 1GeV E ~ 10GeV
(ex. reactor) (ex. MINOS) (ex. neutrino factory

U U

vacuum OSC.

some effects?

In near future

U

pure measurement
of oscillation parameters

In far future)

U

suppression of
vacuum osc.

U

large non-standard effect
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Current constraint on ea@l no phases for simplicity

constrained stringently by experiments with charged Ieptgrg]s??
. . 2
NO! (from phenomenological viewpoint) 2)

ex.. dim-8 op. with higgs
(LoPrH®) 7, (HO)'PLLg) (f4*Pf) —— (WanpPLyp) (T’Y"Pf)> ndep
(lave Puls) (f+°Pf) |

s constraint by experiments with neutrinos ———
( —4 < €ee <26 |eeu| <38 x107F e, | < 1.9 )
€ap =

—0.05 < €, < 0.08 |eur| <0.25

e+ < 1.9
- J

S. Davidson et al., JHEP 0303, 011 (2003)
A. Friedland et al., Phys. Rev. D72, 053009 (2005)

leas| ~ 1 is allowed!! | ====> large effect in MINOS?




T T 6/11
Constraint with atm.» and K2Kl 6F e =-1 1 Ee=-05 i

4L 4 i
A. Friedland et al., e
Phys. Rev. D72, 053009 (2005) 21 1 i
0 17 i
We can read off 61 .0 6205 .
|€er| < |1+ €cel <I,: 4l 1 i
€ ~e (14 €e) "l 1 i
0 J -/ i
measured values 5[ —t— I_E —t— :_
sin” 26,, = 1 Am?, fee = 1 foo = 1.5
4l 1 i
&t
U | / _
true values D/ _ !
. 2 C082 /6 | | | | L b ! ! ! |
sin 2653 ~ [t co2 0 1 ger 3740 1A ﬁm 3 4

1 1
Am%Q ~ 5 (1 + o2 ﬂ) Am%n tan 26 =



® three epsilons  e€ce, €er, €rr

627_ 267-7-(14—666) |€e7'| < |1+€ee|
by atmospheric » and K2K

® no phases

® values of input parameters

p=27g-cm™>, 0< Am2, =2.5x107%eV?, Am3, =8 x 10 °eV?

sin? 2053 = 1, sin® 2615, = 0.8, 0 <sin®260;3 < 0.16, § =0

® .. appearance (v, — v. oscillation)
small “BG” by the standard oscillation

No result for the appearance has been released in MINOS
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Oscillation probabilities with e.5 ~ 1

MINOS (735km)
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-T =" Sin2 2913 = 016,

Sin2 2913 — O,
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e=20
€ # 0

Prob. with e[ ~ 1
can be much larger
than standard prob.

significant statistically?
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set || (a) [(b)] (c) [(d)](e)|[(f)| (g) [(h)] (i)
€e ]| —4 [-4] —4TJ0J0J0]26[26]26
€r || -1.9] 0 | 1.9 [-1[ 0] 1[-1.9] 0 [1.9
e |-12] 0 [-12[ 101 1 [o[1
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Can we exclude ¢.. = €., =0 in MINOS? l

20 Av? = 4.6 -
16 x 107POT |9O%CIL( X7 ) cuts of the region

|n etrue ’gr;ue Htrue SpaCe

X at
T sin? 29true =0

I gin? 29true = 0.05

T gin? 29true =0.1

— sin? 2073 = 0.16

ee

If true values exist withi

number of appearance events ecomes so large (> 70)
that can not be explained by 6,5 only (< 50)
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How much can constraint on « be improved? l

» N0 v, appearance case
etrue true Htrue — O

ee — 667’ — 13
16 x 102°POT 90%CL (Ax* = 4.6)

19 —m—+— — — ——— 7 current

1.5 |

excluded

-4 -3 -2 -1 0 1 2 2.6

If MINOS does not see v. appearance,
a constraint is improved form |ee-| < 1.9 to [e.r| <1
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Conclusion l

® Even in ongoing MINOS,
e ~ 1 can give so large number of v, appearance
that can not be explained by ¢,; only.

——> We can see that the non-standard effect exists.

® [f MINOS does not observe v, appearance,
we can improve a constraint on a non-standard effect.

eer| < 1.9 - v leer| < 1
Improved

Let us be looking forward to seeing
results of the appearance search in MINOS




