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● IC-170922A (290 TeV muon neutrino)

● 13.5 neutrino events during 2014-15
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Motivation of This Work
➔ No γ-ray activity during the neutrino excess in 2014/15

➔ IceCube200107A/3HSP J095507.9+355101
High, very hard and variable X-ray state
No γ-ray activity

➔  Blazars  associated with muon neutrino tracks
Giommi et al. 2020A

➔ Hadronic X-ray flares from Blazars (Theoretical Study)
Mastichiadis & Petropoulou 2020

Giommi et al. 2020a

2



Hadronic X-ray Flares From Blazars

Lorentzian pulse 
Power law Protons

Magnetic field B

During the hadronic X-ray Flare:

Peak neutrino energy :

Bolometric Luminosity:

3Mastichiadis & Petropoulou 2020



Theoretical Model 

Mkn 421
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X-ray Lightcurves 

Swift

Sample
66 Blazars frequently observed by Swift
[Giommi et al., 2021, submitted]

Data
1keV lightcurves & Flux 0.5-10 keV

Difficulties
● Irregular data
● Number of measurements
● Large gaps
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Definition of Flares

Mkn 421

PKS 1424+240
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Definition of Flares

Mean( )+Standard Deviation( )+Bayesian Blocks                                              Classificationμ σ

Flare Types
Type B flares 

Type A flares 

TXS 0506+056
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Expected Neutrino Event Counts

Duration of the flux blocks
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RESULTS

9



X-ray Flares

Mkn 421

➢ 967 flaring states

➢ Typical Duration of flaring states: 1-5 days

➢ Mkn 421  most flaring states

10



Expected Neutrino Events From X-ray Flares
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Most events are 
found here



Neutrino All-Sky Plot

12

Stamp



Effects of Model Parameters and Source Declination

Parameter values
● B=10 G
● Doppler Factor = 10
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Conclusions
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➢ Classification of flares

➢ Theoretical scenario + Hadronic X-ray Flares

➢ Number of neutrinos per flare

  
➢ How model parameters affect the the predictions

Neutrino predictions

0.02 events per flare 

Thank you !

Stathopoulos et. al. 2021 in prep.
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