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['amMma Bcruieck GRB 221009A, z=0.151
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https://gcn.gsfc.nasa.gov/other/221009A.gcn3



doroHommono0HbIe coObITHE 251 THB, ATel #15669

CoOriTHe 3adukcupoBano B 14:32:35 UT,
yepe3 1338 cek mocie Tpurrepa Swift-BAT
u gepes 4536 cek mocie tpurrepa Fermi-GBM.

Swift J1913.1+1946/GRB 221009A: detection of a 250-

BoccranoBneHHO€e HalpaBieHUE NPUXOa: TeV photon.like air shower by Carpet-2

RA=289.51°, Dec=18.44°, yto coctaBisaet 1.78° ot oOnactu
nokanu3anuu GRB 221009A, yto HaxoauTcs B Mpeenax _fﬁmﬁsg; 250
YIJIOBOTO pa3pelieHus ycTraHoBku KoBep-2,
pasHoro 4.7° (90% CL). Vaimon, A. F. Yorin, K. V. Zhuravieva {Carpet
BoccranoBnennas sueprus cocranisier ~251 T3 B. on 12 Oct 2022; 13:56 UT

B 100 o eTe ope 1 7 5 2 Credential Certification: Sergey Troitsky (st@ms2.inr.ac.ru)
M HHOM JICTCKT M
Subjects: VHE, UHE, Gamma-Ray Burst, Transient

x*
MIOOHOB He 3aperucTpupoBaHo
Refemred to by ATel #: 15675

B npenenax yrnosoro paspeuienus 90% CL oxunaercs
puxoJ; 0A1HOro (POHOBOTO (HOTOHOIIOAOOHOTO JIMBHS ATON
SHEpruu 3a 428 qHeH, YTO COOTBETCTBYET ITyaCCOHOBCKOM

BEPOSITHOCTH CIIy4aiHOro coBmaaeHust 1.2x104,
qT0 cOOTBEeTCTBYeT 3.8 curma (pre-trial)

https://www.astronomerstelegram.org/?read=15669



["amma Bcmieck GRB 221009A, Fermi-LAT

N300pakeHust, TOCTPOCHHBIC HA OCHOBE JJAHHBIX
teneckora Fermi-LAT, noinydeHHbIX B TeueHnn 10
4acoB, IMOKa3bIBa€T HEOO B raMMa-jIydax ¢ [ICHTPOM B
oOmactu mokanuzanmu GRB 221009A.

Ha kaxxnoM kaape nokasaHbl raMMa-iIydu ¢ SdHEprueu
oosee 100 M»>B.

bonee sipkue 1iBeTa yka3pIBalOT Ha 00jIe€ CUITbHBIN
CUTHAJI TaMMa-U3JTy YCHHUS.
N3o0paxxeHne umeet yroi okoio 20 rpaaycoB.

https://svs.gsfc.nasa.gov/14227



M3o00pakeHusl, cieIaHHbIC B BUIUMOM cBeTe SWift
Ultraviolet/Optical Telescope, moka3siBaror, Kak
nocyecseueHne GRB 221009A (06BenieHo) ncuesso B
TeueHue npuMepHo 10 gacos.

Pa3mep n300paxeHust COCTaBIISIET
OKOJIO 4 YIJIOBBIX MHUHYT.

i e

["amma Beieck GRB 221009A, Swift UVOT
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MexayHapoaHoe COTPYAHUYECTBO

IleJib: MOATOTOBKA U NMYOJIMKALIUSA COBMECTHOM padoOThHI B
:kypHaae ApJ(/L/S) mam A&A

CnMcOK y4aCTHUKOB
IXPE, XMMobservations (1 & 2), H.E.S.S., Stargate, Australian Radio group, Fermi-GBM,
IceCube, KM3NeT, GRBAIpha, Oxford (and friends) radio group, Pan-STARRS, MASTER,
Konus-Wind, Insight-HXMT, HEBS, GRANDMA, Fermi-LAT, SIRI, MuSCAT3+, NICER,
MITSUME, MAXI, MAGIC, VERITAS, US radio + NUSTAR Group, O’Connor-+, Swift,
Baikal-GVD, Liverpool, Carpet-2, Zhang+, SRG/ART-XC, HAWC

LHAASQO — oT coTpynHHYeCcTBa OTKa3aaach
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YcranoBka «Kosep—2»

Ha3emMHast 4acTh YCTAaHOBKH

* «Koep» — 400 cueTynkoB Ha OCHOBE KUKOTO CIIUHTUILISATOPA, S I
o61ei mromanpl96 m? 5

* 5 BBIHOCHBIX IIYHKTOB PErUCTpaIiH, 18 CUCTUMKOB B KaXKIOM, MiooHHbIH
Ha OCHOBE XHJIKOIO CIIMHTUILIATOPA, IUIOImaas 9 M2, ACTCKTOP

IToa3eMHBbIN MIOOHHBIH 1€TEKTOP

e 175 cyeTuynKoB Ha OCHOBE IUIACTUYECKOTO CHMHTHILISITOPA,
obmiel miomanas 175 m2

 11I3B — noporosas 3HEprus i BEPTUKATbHBIX MIOOHOB

30 METpOB

.

40 meTposB




Kputepun oT00pa GOTOHOIIOTOOHBIX COOBITHM

K ananu3y nomyckarrcsi COObITHSA,
YAOBJIETBOPAIOIIME CJIEAYIONIMM KPATEPUAM

* Kosn-Bo cpaboraBmnx cueTunkoB ycTaHoBkH “Kosep” > 300; —
* O6mee yncio gactur] N, B muBHe > 104 L

.........

* 3eHuTHBIN yroiu 6 < 40°; S L ('_4/.}5\[ )‘ 0 s
og,o(n, /N,
* Yucso mroonos 8 MJI: 1 <n, <230 (mo 2018 rona) ;
0 <n, <250 (nocne 2018 rona). 2 e

Frew pememimemsesesel - Experimental data |

D ) —— Photon cut
IR W 251 TaB 9.10.2022]

PR + -

Kpurepun oréopa ¢poroHON0I00HBIX COOBITHI ONIPeleIAINChH & -
Ha ocHOBe MoaeaupoBanus GporoHHbIX HTAJI L 14 e

n,

« min N, ¢oronos: E > 300 T>B

* max n /N, —50% st poronos ¢ sueprueit E > 300 T>B
(1o pe3ysraraM MOJCIUPOBAHUSL, IS criekTpa E2) 0




N3o00paxkenue coobiTusa 251 ThB, mo gaHHBIM ycTaHOBKH «KoBep-2»
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... ¥ 110 JaHHBIM ycTaHoBKHU «KoBep-2» + MJ] 410 m?
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[loTrennmanbHbBIN rajJJakKTUYECKUU UCTOUYHUK

Swift J1913.1+1946/GRB 221009A: Galactic sources of >
100 TeV-photon in spatial coincidence with the 250-TeV
photon-like air shower reported by Carpet-2

3HWC
J1928+178

LHAASO

Rosep-2 11929+1745

ATel #15675; Nissim Fraija (UNAM), Magda Gonzalez(UNAM), for the HAWC RA. ©° 28951 292.10 292.25
Collaboration ’
on 13 Oct 2022; 19:30 UT Dec, © 18.44 17.82 17.75
y 0 . '

Credential Certification: Hugo Alberto Ayala Solares (hgayala@psu.edu)

Subjects: Gamma Ray, TeV, VHE, A Comment

Table 1: Characteristics of the pulsars located in the vicinity of 3HWC J1928+178 taken from the ATNF

A 250 TeV-photon like air shower was possibly associated with GRB 221009A in ATel catalogue [6].

#1!

We note that 3HWC J1928+178 reported in the Third HAWC Catalog
(https:/fiopscience.iop.org/article/10.3847/1538-4357/abc2d8/pdf) is a source of photons
up to 140.5 TeV. This source is consistent with the location of 250 TeV-photon event
reported by Carpet-2 within the 90% uncertainty.

HAWC is most sensitive to sources transiting directly at declinations of 19.0 degrees.

It is worth noting that the Galactic source LHAASO J1929+1745
(https://www.nature.com/articles/s41586-021-03498-z) reported with maximum energy
photons up to 700 TeV could also be a source candidate of 250 TeV-photon event.

PSR J1928+1746 | PSR J1930+1852 | PSR J1932+1916
celestial coordinates (ra °, dec ®) | (292.18,17.77) (292.62,18.87) (293.08,19.28)
galactic coordinates (1 °, b °) (52.93,0.11) (54.1,0.26) (54.67,0.09)
distance (kpc) 4.3 6.2 -
age (kyr) 82.6 29 354
period (s) 0.069 0.14 0.21
spin down power (erg s~!) 1.6 x 10%° 1.2 x 10° 4.1x10%

arXiv:2108.13005v1 [astro-ph.HE]

LHAASO Source Possible Origin Type Distance (kpc) Age (kyr)® L, (erg/s)? Potential TeV Counterpart®
LHAASO J1929+1745 PSR J1928+1746 PSR 4.6 82.6 1.6 x 10°® 2HWC J1928+177, 2HWC J1930+188,
PSR J1930+1852 PSR 6.2 2.9 1.2 x 103" HESS J1930+188, VER J1930+188
SNR G54.1+0.3 SNR 6.3105 1.8 — 3.3k

https://www.astronomerstelegram.org/?read=15675

Cao Z. et al //Nature. — 2021.




JIndy3Hoe y-u31ydeHUE OT TAJIAKTHYECKOTO IUCKa

Measurement of very-high-energy diffuse gamma-ray First Detection of sub-PeV Diffuse Gamma Rays
emission from Galactic plane with LHAASO-KM2A from the Galactic Disk ...
PoS(ICRC2021)859 Phys. Rev. Lett. 126, 141101
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Figure 2: Map of IGP after extracting sources. White spaces indicate masked regions. % i (a) 25°</<100°, 1bI<5°

Energy(log(E/TeV)) Non Np Ny significance

1.0-1.2 2291024 2281916.5 9107.5 6.03 -~ || DnetAeeD

1.2-1.4 801892  796833.8 5058.2 5.66 _Eﬁ Space Independent CR

1.4-1.6 64240 62371.2  1868.8 7.45 w - - - Space Dependent CR -

1.6-1.8 8367 7570.2 796.8 9.00 "Eu I v

1.8-2.0 4782 44267 3553 5.27 N 4H IF :

2.0-2.2 561 415.8 145.2 6.76 i -

22-2.4 133 554 77.6 8.81 e B 3

24-2.6 33 19.9 13.1 2.67 ";: :

2.6-2.8 21 44 16.6 5.71 e

2.8-3.0 2 2.0 0.0 0.03 3 " (b) 50°<I<200°, Ibl<5°
Table 1: Measurements of GDE excess at each energy bin. N,,, N; and N, represents sum of the event e T— el 40 sl el w
count, sum of the background count and excess of the region IGP respectively. The significance here is VTS. 10 10 1 Energ;ru('l'e\r‘} 10 10 0



PoxxneHue nap

JHEPruYHbIMU (POTOHAMMU
HA ()OHOBOM H3JTyYCHUU

NnHa npobera poToHa

e

Jlnsa z = 0.151 (GRB 221009A)
OIITHYECKAas TOJIIIHNHA:

g 18 THB, 15+5

g 251 T»>B, >3000
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MdOTOHBI HE U3 UCTOYHHUKA?

DJIIEKTPOMATHUTHBIC KACKA/AbI J1aI0T BTOPUYHbIE (DOTOHBbI o
Dzhatdoev et al. Vs

] 3apskeHHble YacTuLbl pa3HbIX SHEPTU cneayoT PasHbIMK
TPaeKToOpPUAMMU

1 pacctoaHune go GRB mHoro 6onblue XxapakTepHOM 4/IMHbI Pa3BUTKA Y -
KacKaga




MdOTOHBI HE U3 UCTOYHHUKA?

* Te 7K€ HCTOYHUKH POXKIAAOT MPOTOHBI CBEPXBBICOKNX IHEPI Ui

* '3K-npouecc 1aet BropuuHbie GOTOHBI (U3 pacnaaoB ;)
Essay, Kusenko

(] 3apAXKeHHble YacTuLbl Pa3HbIX SHEPrnii cneayoT PasHbIMU TPAEKTOPUAMM
J TpyaHO 06bACHUTL OTCYTCTBME BPEMEHHOM 3a4ePKKM
1 paccTtoaHue go GRB 3ameTHO 60onbLue BK-paaunyca

npomoHsl, E~10%° 3B




AKCHOHONOAOOHBIC YAaCTHUIILI. CBET CKBO3b BCEICHHYIO




3aKJIIOUCHUE

« GRB 221009A — pexopaHblii raMMa-BCILJIECK
0 IPKOCTH U 110 JHEPruu ()OTOHOB
* paccrosiHue 00JibII0€ — KpacHoe cMemenne z=0.151
* ¢oronnl LHAASO (10 18 T2B)
* ¢oToHonmogo0HOe coObiTHE, KoBep-2 (251 THB)
° M3-32 POXKIACHUSA IMAp HA (POHOBLIX U3JTYUYCHUAX (POTOHDI
TAKUX JHEPIrui 10 HAC 10JIeTATh He J0JIKHbI
* (¢oronbl u3 l'annakruku? Kackaabl? AKCMOHONOAO0OHBIE YaCTHIbI? ?

°~

Jlaske MpU HAJIMYMH KPYNHBIX YCTAaHOBOK, Mogo0HbIx LHAASO,
MaJiecHbKHe Bpoae KoBpa, yiajieHHbIe 10 reorpapuyeckou
10JITOTE, MOTYT AaTh Ba:KHbIE Pe3yJIbTaThI
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