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State of the Art & Motivation

A Evidence of astrophysical neutrino signal fioeCube

ADiffuse galacticontribution < 10% 90%extragalactic
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State of the Art & Motivation

A Evidence of astrophysical neutrino signal fioeCube

ADiffuse galacticontribution < 10% 90%extragalactic

A Extragalactic sourceopulatior?? © GRBsStarbursts, AGN?2?

O Blazars??

Searchfor signaturesin the EM emissionof blazars
spatiallycorrelatedwith ICastrophysicah candidates!!




Sample of spatially correlated blazars

A Candidate\, events (all trackke© need for good angular resolution):
V 22 AMON alerts (HESEEHE)
V 36 eventsabove 200TeV and

80 Candidatef\H
events In total

V 22 events from HESE sampie

A SourceCataloggFermiLAT):
V 3FGL &8FHL




Sample ospatially correlatetlazars

event(eventswith50 S NNEZ2 NJ f M®Pp x U

Selection criteriaSpatial coincidence with a candidate astrophysical neu

FermiLA],. b lceCubg,, f M PO X

trino

Table 1: Sample of blazars in spatial coincidence with selected IceCube v, events

Source Name

OP 313 197.649
SDSS JO85410.16+275421.7 | 133.532
IRXS J064933.8-313914 102.386
GB6 J1040+0617 160,147
GB6 J1231+1421 187.866
PKS 1454-354 224.382
PMN J1505-3432 226.25
PMN J2227+0037 336.972
PKS 2021-330 306.108
TXS 0506+056 77.3636

Preliminary

*
. uP3I3
SDSSJ085410.16+275421.7

.
GB6J1231+1421

.
GEAI1040+0617 -
PMNJ2227+0037

.
IRXSJ061933.8-313914 PKS2021-330 3
PARI1495:3942

Dec.(deg) | Source Class
32.351
27.8826
-31.6491
6.3023
14.368
-35.6478
-34.5472
0.6101
-32.9047
3.7066

The sky map dflazars spatially connectedth Preliminary

selected astrophysical events

0.998
0.494
> 0.563
0.7351
0.256
1.424
1.554
1.47
0.3365
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http://www.desy.de/
http://www.scicom-lab.com/

GammaRay Light Curves

A EBL absorption with

A 1-ray light curves with 9.5 years of Fermi data
A 0.1 <E.,,< 300 m nROIpower lawspectrum; weekly bins

U TXR506+056(z=0.336):

A Most likely counterpart of 1G
170922 (E,= 290 TeV)

A Majorgammaflarein 2017-18

A Neutrino excess from the
directionin Decembe014

W OP313(z=0.999):

A Coincidentwith an EHEA. from
15h May 2012(E,> 200 Te\j

A Major gammaray flare in April
2014

A High avg flux and a well
definedflare in gammamakeit
possible to study the high
energyactivity




Looking for spectratariability

TXS05064056 IC170922A
TXS 0506+056 | :

++++++++++++;

A Spectral index variation of TXS 0506+056 and OP 313 wit
years of Fermi data

A Timebin of 6months (good for neutrino observation)

A 0.1 <E.,,< 300; power law witbutoff

Index (alpha)

U TXD506+056: U OP313
Preliminar
uh i 1.97 0.04 W h = 2.15 0.14 y
U Max dev from mean=2.19 U Max deviationfrom mean= o

U Deviation during Aflare of 2.92 Time (VET
201415: 0.44 U No significant deviation

U Atleast 3 bins with higher fr]E)m mee;_n |”n the ti_me_dbint
deviation than during the of  spatially coinciden
201415 excess neutrinoevent

Index (alpha)

OP 313

S ERAT:

Preliminary

U Maybesmallerbin sizeneededto observespectralvariability(

)

U Not enoughstatisticsfor far away objectslike OP 313 due to : s
EBLabsorption ! : g




Duty Cycles

ADuty Cycle (D®) Fraction of time source spends in an active state

00

"Y O time spent irflaring state;

W Blazars spend a significant part of
theirtimeinlowl OUA A UG€e |2 NJ Q:

U Important to factor in while
calculating neutrino flux expectations
from blazars

Y O time spent in theuiescentstate

A Estimate of howactivea source is




Duty Cycles

... U Gaus+LogNormét only gives good results for
A Definition from bright sources with well defined flares/active
A Fit function:Gaussian ftogNormal states

A Gaussian defines the quiescent statesgN
defines the active states Preliminary ~ TXS0506+506

Gauss+LogNormal

A Removing time dependence

N, =154.19313926

O O ' A o,, =0.82912025

O O » u (10%)=2.38511677
< O > O % N:=111.7B479605
A0 = +3,  (baseline flux) 8 E:Ejﬁgi‘;faz‘s"

A where"O -> avg. flux over all observations

A ("0 ) -> avg. flux during all flares
A Vary the baseline to calculate the DC distributio

Flux (10® ph em® s




DutyCycles: The cases of TXS 0506+056 & OP G

Active threshold (phcm~2s7')
1%4&-07 1.67e-07 1.90e-07 2.13e-07 2.36e-07

TXS 0506+506

@
v
>

O
>

2
3

[a]

DG, & 23% T DG, & 21%

0.4 0.6
Flux (phecm 2s!)

Onlytwo sourcesfrom the samplefor which DCcould be calculatedusingthe
Gaus+LogNormdit, either dueto low statisticsor absenceof a
clearflare/activestates




