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Introduction

« Searching for new physics has been highly motivated
by the neutrino oscillation physics which implies non-
Zzero neutrino masses.

- The TEXONO collaboration has reported recent
results and that has motivated us to study tensorial
interactions in the framework of NSI as well as in the
unparticle physics scheme.

- We will see that it is possible to obtain strong
constraints to the parameters of both approaches.
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Neutrino-electron scattering

In the SM, the 4 point fermion interaction Lagrangian is.

Leff,int = — 2Gf(Da7#PLVa)[gR(é7uPRe) +gL(é7#PLe)]

And the nu-e scattering cross section:

do(7,) 2GHm T ., meT

er 2 2
dT - [gR + gL(]‘ o E_l/) — 9RIL Eg

.

It has the advantage of being a purely leptonic process and therefore is
free from QCD uncertainties.
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Non Standard Interactions (NSI)

Operators with (V-A) Lorentz structure have been constrained in neutrino
electron interactions. However, tensorial NSI have not been studied in detail
in the neutrino sector.

The effective lagrangian is:

Eef —A = 5aﬁ2\/—GF(Va7pLV6)(f7pr)

And the nu-e cross section

do(E,,T) QG’Fm8
dT ; €
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Limits for NSI(V-A)
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Bolanos, Miranda, Palazzo, Tortola, Valle PRD 79 113012 2009
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NSI| Tensorial interactions

In this case the eff. Lagrangian is:

_‘Cf}?ff — g{ngﬁGF(ﬁaUuuyﬁ)(fauyf)7

The cross section:

Opv = YuYv T YV

dof5T M |?  ;124GEm, . T \2
dT  ~ 6drm.E2  *f g [( )_

Comparation between
SM and NSI(T).
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The physics of Unparticle

At energies above A, a hidden sector operator O,;,, of dimension d,;,, could couple to the
SM operators Og,, of dimension dg,, via the exchange of heavy particles of mass M.

Georgi (2007)
o OuvvOsu
UV ™= pMfduv+dsm—4
— 04O
The hidden sector becomes scale g

invariant at A and the interactions become:

AdUV —d

L OL{ OSM )

=C
o Ou Mdvv+dsy—4

Oy, is the unparticle operator of scaling dimension d in the low energy limit.
The unparticle sector can appear at low energies

in the form of new massless fields coupled very weakly to the SM particles.

H. Georgi, ZBi4©/Rév. Lett. 98, 221601 X1l MWP&F 9
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Scalar and Vectorial UP.

The neutrino-electron cross section mediated by the scalar unparticle is given by:

dous _ [goe (d)]” 2249

2d—3
dTT  A4d-4) 7TE3 (meT)( )(T + Qme) 3

For neutrino electron scattering mediated by vector unparticles, the differential
cross section has the form:

doy 1 [Q?eﬂ (@))%, (24-5 2d—3 2d—4
dTV = — =l 9( )(me)( )(T) 244

T\?> m. T
1+(1-=) —
+( EV) v

A%\ 16752 T'(d +1/2)
af _ iv Mf A, = .
g;s (d) = 5 sin(dm) Ag 4= m)# T(d - 1)T'(2d)
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Unparticle nu-e Scattering

F T T LB |

1 03 ;;,‘ —— SM interaction -

E S, -« = SM + flavor changing unparticle interaction | 3
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N = p —
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Scalar and Vector UP from MUNU
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Unparticle Neutrino-electron scattering
(Tensorial case.)

magnetic term

electric

dor _ f(d)’
dT 7rA‘lljd_4
term

02d~2,,2d—3 7244 (1 T )2'

2E,

@ _ f(d)2 22d—3

m2d-32d—4 [(1 T )2 mT]

dT — rAL* 2B,/ 2E?
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Tensor Unparticle

In order to obtain the total cross section, the expressions shown before should
be added to the SM prediction

do/dT (10 em® Mev™)
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TEXONO(Taiwan EXperiment On NeutrinO)
AEMPFEE
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TEXONO DSI1-CsI(Tl) detector data

In the TEXONO experiment the expected event rate per energy bin is:

do\  do(o.)
Rx = o [ | (—) dE, dT
X rJp, \dT )« dE,

0.025—
\ — sMm
SOOPRN — . eR=01,e%=0.1
T B eR el
- L — — %7 =0.05, 8- =-0.05
S 0.01 A% e e
> C
=
2 o.00sf
s
o L
o 0

0.0057 554 45 5 55 6 65 7 75 8
Energy(MeV)

Deniz et. Al TEXONO Coll.
Phys. Rev. D 82, 033004 (2010)
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TEXONO statistical analysis

We compute the expected number of events for the TEXONO detector in the case of a
NSI or unparticle interaction

i+l do do(ve)
N; =K dE,dT,
/ / dI' dE,

Once we have computed the theoretical expected events per bin we can compute the x?
function:

2 Nexpt() [NN IU( )] ?
X Z [ Astat(i)s ,

1=1
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Tensorial NSI

experiment Energy Range (MeV) gr
Stellar energy loss - — = 0.06 — 3.6
Irvine 1.5 -3.0 0.297 90 % CL
Irvine 3.0—-4.5 0.360 90 % CL
LAMPF 10 — 50 0.379 90 % CL
MUNU 0.7—-2.0 0.250 90 % CL
TEXONO 3.0 —-8.0 0.20 90 % CL

Barranco, Bolafos, Garcés,Miranda, Rashba arXiv:1108.1220 [hep-ph]
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Tensorial Unparticle
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M. C. Gonzalez-Garcia, P. C. de Holanda and R. Zukanovich Funchal, JCAP 0806, 019 (2008)
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conclusions and perspectives..

- We have found new constraints that are stronger than previous
laboratory constraints.

- For the case of an unparticle tensor interaction, we have found
that our constraints are more restrictive than previous analysis
for values of d > 2.03.

- Another possible place to search for this type of interaction in
the future could be the coherent neutrino nuclei scattering that is
also part of the TEXONO low energy neutrino physics program.
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