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@ PAO Glashow Resonance (GR) @ LO
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Motivations
m Ultra-high energy neutrino ~ 10%GeV = /s ~ 100 TeV

m Possibility of probing new physics scenarios beyond the reach
of the LHC
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Introduction

W' 7' Bosons Deep Inelastic Scattering (DIS),
@ PAO Glashow Resonance (GR) @ LO

Motivations
m Ultra-high energy neutrino ~ 10%GeV = /s ~ 100 TeV

m Possibility of probing new physics scenarios beyond the reach
of the LHC

m GR contributes only in BSM models making it a very good
probe (GPAO)
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Models studied
Ul : Un-unitied

NU : Non-universal
G221 HP : Hadro-phogic
@ FP : Fermio-phogic
W @Q LR : Lept-Riaht
@ LP : Lepto-phoBic
SSM : Seauential SM

@@

SSM, a heavy copy of the SM ie. Mg = aMg

] G221 = 5U(2)1 X 5U(2)2 X U(l)x
m Two parameters: tan ¢, Mg/

m Breaking Pattern, Higgs Sector, Particle content
= UU,NU,LR/LP,HP/FP
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Cross Sections
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Event Rates
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Event R.ates
Observable

® v, Ve downward-going neutrinos

m CC, NC, GR interferences for all the models above

Florian LYONNET New Resonances at the PAO - Cargese summer school 2012 August, 27 2012



Event Rates
[J

Event R.ates

Observable

® v, Ve downward-going neutrinos
m CC, NC, GR interferences for all the models above
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Event R.ates
Observable

® v, Ve downward-going neutrinos

m CC, NC, GR interferences for all the models above
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Neutrino cosmogenic flux
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Introduction

The couplings of Z'- and W’-bosons to the SM fermions in the
category of left-handed models can be written as:

QL=; =0 (1)
Gy =~ —t G =0 (2)
CEy = To(Nar, Clr= ()
Cly =~ —Ts(F)ct Clr=0, (4)

where label index 1 is a placeholder for g in Un-unified and 15t 2nd
in Non-universal model, while label index 2 is a placeholder for / in
Un-unified and 3" for Non-universal model.
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Theory motivated extensions of the SM

Gyo1 models

n 5U(2)1 X 5U(2)2 X U(l)x — G221C/355
m Different breaking patterns give the following models

1) SU(2)1 x SU(2)2 x U(1)x — Un-Unified, Non-Universal
——
SU(2). U@y

U(1)e.m.
2) SU(2)1 x SU(2)2 x U(1)x — Left-Right, Lepto-Phobic
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Theory motivated extensions of the SM

Cat. Model SU(2 SU(2)2 U(1)x
3 . up v
< Un-unified (UU) Yo for all fermions.
_(clU d, =
%
3 . u u
Non-universal (NU) s Ysum for all fermions.
L dL
15t 2nd 1st ond 3rd 3rd
1
o u u = for quarks,
€ | Leftright (LR) ' 1, 6
_f:T‘ d, dr 7% for leptons.
) .
= u u, = for quarks,
e« Lepto-phobic (LP) ' : g
d, dp Ysw for leptons.
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Theory motivated extensions of the SM

Cat. Model SU@) SU(2), U(1)x
3 . up v
< Un-unified (UU) Yo for all fermions.
_(clU d, =
%
= ) u v up v

Non-universal (NU) s s Ysu for all fermions.

d. 15t ond e 15t ond d. 3rd & 3rd
o u 1% u 1% L for quarks,
< Left-right (LR) 1 T 6
_f:T‘ d, e dr er 7% for leptons.
) .
= u v, u, = for quarks,
& Lepto-phobic (LP) - s ‘ ? B
d, e dr Ysm for leptons.

Free parameters: t, My, Mz:; Mz = f(My, t)
t = tan ¢, first stage symmetry breaking angle
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Muonic component of the shower

1) Regular proton smy

T

2) Deep Down-going v shower Electromagnetic

component of the shower
4) Down-going v,
interacting in the
mountains

3) Up-going Earth-skiming v, shower

Elongated footpri Propagation of the speed of light

Vertical shower Honzontal shower
minor axis W V>c

major axis L \_l_/ '

Florian LYONNET New Resonances at the PAO - Cargese summer school 2012 August, 27 2012



Florian LYONNET

Signals are digitised with 25 ns time resolution
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Zp couplings
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Wp couplings
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