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IceCube Data Analysis (without GLFV)

0
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Signal we are looking for: Possible strong background:

O Muon loses 90% of its energy in its

Background can be simulated: Interaction inside the detector.

o Residual muon energy is below
100 GeV.



Background Analysis

® Simulated data
- Fitted data
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Background Analysis

Data simulated using PROPOSAL

® Simulated data [Alameddine et al Comput. Phys. Commun. '24]
— Fitted data

Fitted with a broken power law
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Background Analysis °

Data simulated using PROPOSAL

® Simulated data [Alameddine et al Comput. Phys. Commun. '24]
— Fitted data

Fitted with a broken power law
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Constraint on A from EFT operators
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Constraint on Z' mass-coupling parameter space
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References for Experimental Inputs

 Uno et al. (JHEP ’'25) [https://arxiv.org/abs/2503.221995]

 Adachi et al. (JHEP ’24) [https://arxiv.org/abs/2405.14625]

 Aad et al. (PLB ’24) [https://arxiv.org/abs/2403.12902]

* Aguillard et al. (PRD ’24) [https://arxiv.org/abs/2402.15410]

 Aad et al. (PRL '22) [https://arxiv.org/abs/2105.12491]

* Sirunyan et al. (PRD ’21) [https://arxiv.org/abs/2105.0300/]

 Hayrapetyan et al. [https://arxiv.org/abs/2601.05168]
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Y oA
Dominant CLFV process Tour | Tour | T=upp | T = um
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Lower limit on A 11.56 TeV | 9.6 TeV 1.57 TeV | 7.85 TeV

Upper limits on branching ratio taken from PDG’24



Backup Slides

T} T TTITrm T TTIN T U B B R =TT

10~ GeV

106 _— mz =

2 — 10 GeV
10 s m 7 |

g =g, = 0.1

—t
-
|

[—

L
=
-
5
S
4+
>,
D
4
h
(f:
O
>
=
X
—
-

10—14 WUET S RS S W VYT T N W 71 I W S W N VT) S W Wit
102 100 10* 10° 10° 107  10°




Backup Slides

101[]

102u. j :

10! 10° 10° 10’ 10°
dE |GeV

-




