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Theories with Non Standard (NS) interactions between
neutrinos and matter have been suggested to explain the
solar and atmospheric neutrino anomalies.

e.g.
Solar v anomaly — non standard v, — e interactions
Solar v anomaly — non standard flavor changing

Interactions

Present non standard v — e coupling constrains,
v, — e, loose
v, — €, severe
v; — €, not existing

Non Standard neutrino interactions with electrons can be
studied through the single photon event process
ete™ — vy
(Z. Berezhiani, A. Rossi, hep-ph/0111137)
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The fundamental theory acts on a mass scale

larger than A (> /)
= The low energy limit can be used to describe it

Low energy limit
(Point like interaction)

Lepy = —2V2Gr(0VuPrLv)|ea,r(EVuPRE) + €a,1(EVuPrE)]

€a,R €a,L [a — €, U, 7-]
parameterize the strength of the new interactions
relative to the Fermi constant, Gr.

Relation between € and A
47

2V2G e r(1) = 12

= V=) 03%(ca,r caR)
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oS contains,

1. Pure non standard neutrino interaction terms
2. Interference terms, between the SM and the non
standard interactions

4

o™ might be negative !
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The analysis was made for three different cases
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e e — Vel

Include interference terms with both t-channel W
exchange and s-channel Z° exchange.

Can give both positive and negative single photon
contributions.

6—|_

e —r VU
Include interference terms with s-channel Z° exchange.
Can only give positive single photon contribution.
ete™ — v U
aV/g?Y
(a # B)

No interference with SM terms.

Can only give positive single photon contribution.
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Events/ 1 GeV

| —
The E, distribution

The signal would appear differently for different
points in the €. 1, — €. r plane.

increasing e, r, decreasing e, r,
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Two separate analysis

e 095 computed for the positive part of the oo

contribution to the E., distribution.
Used for \/eg,L +er = alVs > 0.

e U095 computed for the negative part of the oo

contribution to the E., distribution.
Used for \/GE,L +63,R = V5 <.

[ Nos| # | Ngs]
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Cross section limit
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Cross section limit
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A study of non standard neutrino
Interactions have been made.

The €;, — er constrains have been
significantly improved for all the three
cases studied.

The results will be included in the
single photon paper or in a
separate paper.

A DELPHI note about this analysis
will be written.
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