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lceCube Observation
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Messenger: v flavor composition
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* Specifically, IceCube interest:

Astrophysical events produce
v flux 5 TeV-10 PeV

NGC 1068 TXS 0506+056

@ all-sky

observation
Milky Way

source reconstruction

New data countor support our |

e 2026 IceCube flavor observation:
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Messenger: v flavor composition

Multiple astrophysical events

NGC 1068 TXS 0506+056

g ny
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Milky Way

Normalized flavor
composition:

2 fa=) Ma=1

High-energy neutrino production

1) pporpy - 7=+ X
For example:
2) mF = u* Hru(v,)

3) pF —eF Hye(we) + 7u(vy)

The most natural (1: 2: 0) source

only 2) (0, 1, 0) & n decay (1, 0, 0)
sources less favorable in IceCube
All possibilities, this work

telescope
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Source

Solved through n=P-f,
» (whileldet P=0 allowe

e.g. u-t refl. sfmmetry

Motivation: To what extent we can know source v-flavor component?




det P = 0 allowed: parameter degeneracy
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* Analytical det P:
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* p-t reflection symmetry limit: 03 (deg)

0oy = w/4 and § = 37/2
Future JUNO., DUNE/Hyper-K may give (det P)min = ?

w— == = detP=0:{8,,,0,5} best-fit
detP=0: {0,,,0,5} 30 scan

Currently, most det P < 0.01

=> strong parameter degeneracy

detP=1073: {0,,,6,3} 30 scan
detP=10"2 {0,,,0,3} 30 scan



Mapping: source & telescope 05

* Current result on e-p pannel (rare 1= 1-e-p):
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» Forward: Shink to 3v flavor allowed dress-like region ( Upyns vary in NuFIT 6.1 3c)

* Inverse: Source reconstruction: n = P-If (failed if det P = 0) Information loss: Nu.t can’t

* e.g. p-trefl. : Poy = Por, surpressed to fu = fr line = be fully restored from fu,t




det P=0 : n reconstruction
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1.0

* Linear relation for f and n:
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Two benchmarks:

(A) p-t reflection symmetry limit: o]

e fu= fr, iInformation lost 06
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* ne solved, partition of p-t fully unconstrained 04
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(B) other case of det P =0
* 3o v data => linear band on telescope
* (Me, Mu) ~ (0.08, 0) to (0.35, 0.65)
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5=3m/2 v
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Call f(e)r future UHEV observation !
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Future Observations 07
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A new era In neutrino
astronomy has beqgun!

Maarten de Jong (2015)




Summary
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1) Current v data still broadly allow det P=0

=> Induce unavoidable parameter degeneracy on neutrino telescope

2) det P =0: Source n can be reconstructed as linear correlation

3) In the p-t reflection limit: nu-n: fully unconstrained.

4) Future JUNO., DUNE/Hyper-K may give det P =?

5) Waiting for IceCube-Gen2 to improve n reconstruction

Thanks for your listening!
Questions are welcomed




Analytical expression Backup
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