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BAIKAL-GVD

* Baikal-GVD has monitored online alerts from IceCube since
August 2020.

* The goal of this work is the search for correlation in the
direction and time of the signal in IceCube notifications with
events reconstructed from Baikal-GVD data for muon and
cascade modes.



The content of the work

BAIKAL-GVD

1. Baikal-GVD: general information.

2. The scheme of data transmission and processing
in the follow-up regime.

3. The results of the search of correlations

GVD-IC 2020-2022 by cascade mode.
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Muon track and cascade reconstruction modes
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GVD work in follow-up regime

The scheme of data transmission and processing

Processing
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High energy IC events follow-up

Since 2020 year 57 IC alerts (notifications about signals) were tracked
using GCN (p tracks * E>100 TeV).
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Effective area, cm °

Effective area values for each neutrino flavour

The example of the follow-up analysis for single cluster cascades and IC201014A
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.. The results of follow-up analysis by single cluster
W cascade mode 2020-2021

BAIKAL-GVD

1. 2020: in the absence of significant excess above the background in £12h

upper limits on the neutrino fluence for spectrum E-2 were calculated:
~1-2.5 GeV /cmz2.

2. 2021: the next cut condition has been added to the coincidence
algorithm for GVD cascade events: E>40 TeV.

3. 2021: 5 coincidences have been found with E__.> 40TeV,

two of them passed offline selection.



IC 211208A and PKS 0735+17 follow-up

208.12.2021 20:02: IceCube Bronze event E=171TeV in the
vicinity of the bright blazar PKS 0735417

> Active state of PKS 0735417 was observed in optical
(MASTER), HE gamma-rays (Fermi LAT), X-rays (Swift
XRT) and radio

?Baikal-GVD downward-going cascade-like event S —t C ] )i
E= 43 TeV 4 hr after the IceCube event, 5.30° from ] .m)‘ i-/
IC211208A and 4.68° from PKS 0735+17,
Atel#15112 was sent

> Also BUST-211204A (Baksan) ~30 (Atel#15143) and
KM3Net 211215 ~1.10 (Atel#15290)

0.0086 0.026 0.06 0.13 0.27 0.54 11 2.2 4.3

Image by D.Semikoz &
A.Neronov

***************************************************************

| 24 hr, 5.5 deg cone] | Also see N. Sahakyan et al.,
| Trial factor ~ 40 | arXiv:2204.05060
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EF GeV/cm*®

Upper limits for neutrino fluence” ™ for IC 2020-2022
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w Conclusion

BAIKAL-GVD

* Baikal-GVD tracks notifications about high-energy neutrino events
IceCube in online regime.

* The results of the search of coincidences between track like events IceCube
and cascade like events of Baikal-GVD for 2020-2022 were illustrated.

* For single cluster cascade mode the upper limits on the neutrino fluence at
90% C.L with E-2spectrum and equal fluence in all flavors were
calculated: 1+3 GeV /cma2.

This work was supported by the Ministry of Science and High Fducation of the Russian Federation
within the financing program of large scientific projects of the Science National Project (grant no. 075-
15- 2020-778). The work of V. Dik was supported by grant of JINR for young scientists and

spectalists Ne 22-202-02. 12
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Equations

n ®
1-C.L. = r:-:_-‘*-npzm:'l (Sup + b)™ /m! 1. Upper limit S (Bayes

¥ 00 ) :
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numerical method of

(Du-p o S’“-.“
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Sefs = 2. ® — upper limits
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