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MINOS Results

from P. Vahle, Neutrino 2010
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Neutral Current Non-Standard Interactions:
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For anti-neutrinos, €* — ™" and A — —A, so that in matter

» CuT Ut

P(v, —v,) # P(v, — 1,) without CPT violation.
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NC-NSI (conti)

MINOS: v, and v, Disaplpearl'apc.e
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NC-NST (conti)

90% exclusion limit

101 F 90% exclusion limit
100 L
£ )
W Atmospheric, 2 flavor
90% exclusion limit
10—1 L
— 90% C.L.
———— 68% C.L.
®  Bestfit
1072
1072
360
300
o 240t
o
g
&b
S
= 180+
5
<
20
< 120}
60+
0
1072

3 times larger than given in
Mann-Cherdack-Musial-Kafka, arXiv:1006.5720 [hep-ph]

Stephen Parke

360

300

240

180

Arg(€,;) (degrees)

120

60

'~
L v

3 flavor simulation:

NuFact 2010 @ TIFR

Oct 21, 2010



0.006 —

0.005

2
Am32

0.003

0.002"-~

NC-NSI (conti)

0.004

—_— = v,90%C.L.,68% C.L.

—_— === V,90%CL.,68% CL. |
) ) v,V Best fit

v,V MINOS Best fit

—— —---- MINOS 90%,68% C.L. -

0.5

Stephen Parke

06 07 08 09

NuFact 2010 @ TIFR

Oct 21, 2010



# Charge Current NSI

vr+ N — X + 4. LNs1 D 2\/_GF€ Vua [uy?d) iy, Prvs] + h.c.

Vector only; not axial vector!

gauge invariance? later
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For anti-neutrinos, the sign of arg(e? ,,) has to be reversed, and thus

~

P(vy — vp) # P(0, — 7).
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# CC-NST (conti)

3 flavor simulation:
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New Bound on CC-NSI

€2, $0.20.

Figure 9: (a) and (b) The loop diagrams used to constrain €%, and €%, respectively. (c) A similar diagram
that does not have a logarithmic divergence.
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CC-NST (conti)
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- CC-NSTI in future exp.

CC NSI discovery reach in MINOS CC NSI discovery reach in T2K CC NSI discovery reach in NOvA
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# CC-NSTI in future exp.
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Gauge Invariance:

If one imposes SU(2)xU(1) gauge invariance then

d —4
e < O(10
TH ( ) see arXiv:1005.0756

The only escape is if our operator is mediated by light particles (< My )!!!

“Neutrino NSI mediated by light (<« MW ), weakly coupled particles—is less well explored in
the literature, so a scenario of this type could be responsible for the effects seen by
MINOS. This is particularly interesting as models containing light new particles have recently
received a lot of attention in the context of Dark Matter searches.”

What's interesting MINOS/T2K/NOVA ....

can constrain such operators explicitly!
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Conclusions

MINOS anomaly:

e Neutral Current NSI excluded by Atmospheric v's

e Charge Current NSI can explain the anomaly provide one can evade
SU(2)xU(1) gauge invariance. Explicit model needed!

e MINOS/T2K/NOVA... can directly constrain such CC NSI's.
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