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Ivan Martinez Soler

Based on P. Coloma, P.A.N. Machado, I.M.S. and I.M. Shoemaker, Phys.Rev.Lett.
119(2017) no.20,201804 arXiv:1707.08573

March 15th, 2018

Instituto de
lf-l-, Teorics TNIVERSIDAD AUTONOMA

UAM-Csic DE MADRID

53rd Rencontres de Moriond - EW 2018

Ivan Martinez Soler (1rT) oub > Events March 15th, 2018



Double bang events

o Standard signature of v at very high energy

» v, CC interaction produce a 7 and a shower
(1 shower)

> 7 decay (2 shower)

> 7 emits cherenkov radiation

o Not detected yet

Double bang signals to look for heavy sterile neutrinos

@ 1st shower v interaction

@ 2nd shower N decay

@ No cherenkov radiation in between

VaL = Z VamVmp + VaaNar
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New physics scenario: Heavy sterile neutrino

T T

I NA3 f

' i

I

I

K->ev]|. 13
- 5

N 3 el

PS 191

1 1

m, (GeV)
[A. Atre, T. Han, S. Pascoli, and B. Zhang,

JHEP 05,030 (2009)]




sics scenario: Heavy sterile neutrino

In the presence of v — N — Z interaction: strongs bounds on the mixing between N and ve, v,
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Sterile neutrino via the Neutral Current

The double bang signal comes from visble+invible

vr+ N — Ny +W
N4 — visible + invisible

o The decay length depens on my4 and on |V-r4|2

o Cross section calculated with GENIE (Coherence + Resonance + DIS)

> Proportional to mixing parameter |Vy4|2




Effective volume

o Minimum distance betweeen showers > 20m between showers.

o Energy threshold of 5GeV per shower
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Conclusion

o Double Bang signals can probe new physics in IceCube

e Sterile neutrino via neutral current

o IceCube is sensitive to my € [0.1,~ 2.5]GeV and |V,4* € [1075,1]




Thank you very much!
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New Physics Scenario: Neutrino magnetic moment

o We are interested in a transition magnetic moment
o Weak constraints v N

LD *MVN4U#VPLZ/O¢F‘W

The main contribution to our signal events comes from DIS on nucleons
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Results: Magnetic moment

vy — N transition
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Results: Magnetic moment

vr — N transition
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