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ACTPOPU3NYECKNE HEUTPUHO BbICOKMX IHEPTUM

Relevant energies: TeV to PeVs
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AnekcaHap NnasuH — bnasapbl U HeMTpUHO oT TaB o M3B
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[TOMCKM UCTOYHUKOB HEUTPUHO

V-$OTOHDI:
* camble BIM3KKe 3Heprum

* M31YYalOTCA NMPU POXKAEHUN HENTPUHO

[lonKHbl 0OHAPYKMBATLCA OAHOBPEMEHHO?

MHO»XeCTBO NOMNbITOK HAUTU CUCTEMATUYECKUE
cooTtBeTcTBUA, 2017-2019 n paHee

EanHMYHaA accoumauma

3a okos10 10 neT HabaoaeHUN:

6na3ap TXS 0506+056

AnekcaHap MNnasuH — bnasapbl n HelTPUHO OT T3B ao M3B
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A multiwavelength view of BL Lac neutrino candidates
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Located at the South Pole, the IceCube Neutrino Observatory is the world largest neutrino
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In 2013 IceCube reported the first observations of a d

Although the IceCube Collaboration has identified more than 100 higl
neutrino events, the origin of this neutrino flux is still not known. Blazars, a subclass of \mu
Ga

considered promising sources of high energy neutrinos.

actic Nuclei and one of the most powerful classes of objects in the Universe, have long been
A blazar origin of this high-energy

neutrino flux can be examined using stacking methods testing the correlation between IceCube
neutrinos and catalogs of hypothesized sources. Here we present the results of a stacking analysis

for 1301 blazars from the third catalog

of hard Fermi-LAT sources (3FHL). The analysis is
performed on 8 years of through-going muon data from the Northern Hemisphere, recorded by
IceCube between 2009 and 2016. No excess of neutrinos from the blazar position was found and

first limits on the neutrino production of these sources will be shown



Hawa naea: cpasHeHne ¢ PCAb

* Pagmo nHreppepomeTtpua —
eMHCTBEHHbIN cnocob pa3peLlnTb LeHTpasibHble napcekn B AGN

EAVN Collaboration

e PCOB-NOTOK — XOPOLINM NMHANKATOP APKON KOMMNAKTHOMU CTPYKTYPbI

 OTHMpatoTca npenmyLecTBeHHO 6i1a3apbl: AXKEeTbl B HAWYy CTOPOHY

AnekcaHgp MnasuH — bnasapbl U HeUTpuHO oT TaB go MN3B



Icnonb3yemble gaHHble
AGN: nonHas no notoky PC/16-BbibopKa, 3411 obbeKToB

HabntopeHnsa 3a =30 neT, Sqg ¢y, = 150 mly

http://astrogeo.org/rfc/

HenTtpnHo — miooHHble Tpekn lceCube, nybanyHbie AaHHblE

* Bbiwe 200 T3B:

alerts & alert-like events

57 cobbimult, 2009-2019
acmpogu3zuyeckux =30

* Bce sHeprum:
BEPOATHOCTb TOYEYHOrO
MCTOYHUKA ONA Ka*Kaoro

HanpaBaeHun

712830 cobbimuti, 2008-2015
acmpogu3zuyeckux =2000
OcHosHoU 8Kknao darom ~10 T3B
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Accoumnauma HemTpuHo <~ AGN

[lpoBepAaem runoresy:
* Apkne AGN Yyaule BCTpe4atoTCca B HaNpPaBAEHUAX, OTKYAA NPUXOAAT HEUTPUHO?

* HeMTpMHO Yaue NPMUXoaAT C HanpaBaeHUN, rae HaxoaAatca Apkue AGN?



Accoumnauma HemTpuHo <~ AGN

[lpoBepAaem runoresy:
* Apkne AGN Yyaule BCTpe4atoTCca B HaNpPaBAEHUAX, OTKYAA NPUXOAAT HEUTPUHO?

* HeMTpMHO Yaue NPMUXoaAT C HanpaBaeHUN, rae HaxoaAatca Apkue AGN?

Pe3synbrat: Aa, 37O TaK!
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Accoumnauma HemTpuHo <~ AGN

Pesynbtat — HenTtpmnHo manydatorca AGNamu!

AccouunmnpoBaHHble AGN:

Cobbitna =2 200 TsB — 5 6nra3zapos
3C 279, NRAO 530, PKS 1741-038, PKS 2145+067, 1308+326
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HenTtpunHo u BcnblwKM B AGN
[MpeackasaHa CBA3b U3J/Iy4EHUA HEUTPUHO CO BCMblWwWKamu B6an3um Y4/ (Murase 17)

HentpuHo ot TXS 0506+056 npuwno Bo Bpema pa3BUTUA MOLLHOMW BCMbILWKW:

|
1.75 —— OVRO 15 GHz !
—— RATAN 5.0 GHz !

1.50 —+— RATAN 7.7 GHz |
—— RATAN 11.1 GHz :

1.25 —+ RATAN 21.4 GHz :
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I
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I

Flux density, Jy

2008 2010 2012 2014 2016 2018
Epoch

Koppennpyem paanonoToKk U Bpema AeTEKTUPOBAHUSA HEMTPUHO OT OOBHEKTOB.

AnekcaHap MNnasuH — bnasapbl  HelTPUHO OoT T3B ao MaB



HenTtpunHo u BcnblwKM B AGN

Koppennpyem pagnonoToK 1 Bpema AeTEKTUPOBAHNA HEMTPUHO OT OObEKTOB.

Pe3ynbrar: 6/1a3apbl Apye BO Bpemsa npmuxoaa HEUMTPUHO!
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AnekcaHgp MNnasuH — bnasapbl U HeUTpuHO oT TaB ao MN3aB

He3saBucumoe noaTBeprKaeHme:
Hovatta et al., arXiv:2009.10523
(22 ceHTAbpA 2020)



Pur3nyecKkaa nHTepnpeTauma

HenTpnHo 0bpa3ytoTca B LEeHTPa/IbHbIX NAapCceKax ApKnx 6,1a3aposB NyTém py

(Stecker+91, Neronov+02, Kalashev+15, Cerruti 19, Bottcher+19)

N3nyyeHne HanpaB/ieHHOe, NPeUMYLLLECTBEHHO BAO/b AXKeTa

(npenckasaHo Neronov+02)

Tpebytotca poToHbl oT 100 3B no 200 k38 ...
e SSC-dOTOHbI AKeTa?

1meV leVv lkeV 1MeV 1GeV 1TeV
| | | | | | | | | | | | | | | |
T T T I T I T I T T T I T T

T T
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1le-08 EFNight 1

[ Maximum

[ Night 2

I Synchrotron
I SSC

IC/Disk
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... " NpoToHbI A0 101° 3B
¢ Y,El,a pH ble BOJIH b|? (Bykov et al. 2012; Lemoine & Waxman 2009
¢ yCKOpeHVIe B N\arHMTOCd)epE? (Ptitsyna & Neronov 2016)
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5na3apaMM MOXHO 0OBACHUTb BEeCb NOTOK 1e_11;_
acTpodmanvecknx HemTpmHo Ha lceCube! :
Note: HeCcMOTpA Ha KOPpPEeNALMIo, MEXaHU3Mbl U3NTyYEHMUA le12 |
PaAno, raMma, N HEUTPUHO MOTYT BbITb HE CBA3AHbI HANPAMYIO. N Lo N

le+12 1le+14 1le+16 1le+18 1e+20 1le+22 1le+24 1le+26
AnekcaHgp MnasuH — bnasapbl U HeNTpUHO oT TaB ao MNaB v [Hz]



Summary

HeuTtpuHo ¢ 3Hepruamu ot TaB go M3B poXXaaloTca B LieHTPa/IbHbIX NapceKax ApKUx 6nasapos
e Kak muHumym 70 AGN accouumpoBaHbl ¢ lceCube-aeTekTMpoBaHUAMM 3Haummocty 4.10
* PCAB — KANto4Y K 3TOMY CONOCTAaBNAEHUIO

* BarkeH y4éTt cuctematukm lceCube: Hawa oueHKa Benn4nHbl owmnbkm = 0.5°

* N3ny4yeHMe HENTPUHO — BAONb AXKETa

* Cu/bHble orpaHuYeHna Ha mexaHu3m obpasoBaHuUA:
$OTOHbI C 3HEPTrMAMM A0 COTEH KIB, NPOTOHbI A0 101° 3B

* fApKune 6na3apbl MOryT 06BACHUTL 8CE acTpodU3INYECKMe HENTPUHO = TaB

[lanbHenwue waru

* He3aBucmmas npoBepKa:nepemMeHHOCTb noaTBepKaeHa Hovatta et al., 2020

* bonble HelTpuHO: AEM IceCube, baltkan, apyrve Teneckonel A. V. Plavin, Y. Y. Kovaley, Y. A. Kovaley, S. V. Troitsky

AnBapb 2020: ApJ, 894, 101

 bBonble u aetanbHee nNpo 6n1a3apbl: BeaAéM HOBble HabntoaaTesibHble NPorpamMmmel
A P P A A porp CeHTAbpb 2020: https://arxiv.org/abs/2009.08914
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