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<y Baikal-GVD construction status and schedule

Status 2021: 8 clusters, 3 laser stations, experimental
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Effective volume 2021: 0.40 km? (cascade mode E>100 TeV)


Выступающий
Заметки для презентации
The installation deployment schedule is shown on this slide. The first full-scale cluster was installed in 2016. 
The Second and third clusters were installed in 2017 and 2018.
In 2019 and 2020 four clusters were mounted. 
This year, another cluster was put into operation. The effective volume of the telescope for cascades from astrophysical neutrinos reached 0.4 cubic kilometers. During next three years, it is planned to be deployed 6 clusters., and put into operation more than 4,000 optical modules.
At present Baikal-GVD comprises 8 clusters, 3 laser station, and two experimental strings for future development  
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Cascades detection with GVD Cluster

Expected number of events in 7 GVD

Clusters from astrophysical neutrinos for 1 yr.
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Выступающий
Заметки для презентации
(Baikal-GVD is optimized for operation with high energy and) cascade detection is a basic mode of detector operation.
Data of 7 clusters of telescope were used for cascade analysis. 
Effective area for neutrino detection presented in this figure for this configuration. 
The accuracy of the cascade energy reconstruction is 10-30% in dependence on energy. Directional resolution  for cascades 2°- 4°.
These figures shows energy and angle resolution for 100 TeV cascades.
Expected number of astrophysical events and atmospheric neutrino background show in this figure.
We used energy spectrum of astrophysical neutrinos measured by IceCube:
3 to 4 events per year with an energy of more than 100 TeV are expected for the seven clusters of the telescope.




o~ Preliminary!

5% 4 High energy cascades (data and MC)

Data from 2019-2020 , livetime: 2915 days (in terms of one cluster)

MC atmospheric muons - Corsika 7.74, Sybill 2.3c, protons, E,>100 TeV
Thanks to Jakob van Santen for modification of DYNSTACK CORSIKA.
72 events with E > 40 TeV and N,; > 19

10 events with E > 100 TeV and N, >19: One upgoing cascade: E = 91 TeV
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. . . _ Preliminary!
Final selection requirements:

(N 1ype 2= 0, E(c2 60 TeV) or (N 1,50 o= 1, E(o > 100 TeV)

7 data events have been selected.
4 events are expected from atm. muons
5 events are expected from E-24% astrophys. flux with IC normalization

Cumulative distributions of data and events from
atm. muons and astrophys. flux after final cuts
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Preliminary!
Parameters of 10 selected events (2018-2020)

GVD2018 354 N
GVD2018_383 N
GVD2018_656_N
GVD2019 112 N
GVD2019 114 N
GVD2019 663 N
GVD2019 153 N
GVD2020 175 N
GVD2020 332 N
GVD2020 399 N
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Sky map with 10 events
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GVD_2019_112_N Preliminary

S sieee - ®

Energy E = 1200 TeV (+30%); i
distance from central string r =91 m; ®
Zenith angle = 61°
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Two close events at distance 10.3°: GVD 2018 656 N & GVD_2019 153 N
Sky map of Fermi sources

LSI +61 303 and two events

LS| +61 303 — at 3.1° and 7.4° from GVD_2019 153_N and GVD_2018 656_N

LSI +61 303 — 7y-ray active microquasar

Using PSFs of all 10 events chance probability
to observe such configuration was estimated:

p-value = 0.007 or 2.7 o ! (conservative, preliminary!!!)



#%  Radio-loud blazars — promising neutrino sources

A. Plavin et al., ApJ 894, 101 (2020)
A. Plavin et al., ApJ 908, 157 (2021)

GVvD2019 1 114 N
Radio blazar J0301-1812

Sky plot of radio-bright blazars nearby neutrino event Light curves of J0301-1812 measured by RATAN-600
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GVvD2020 3 175 N
Radio blazar J1938-1749

Sky plot of radio-bright blazars nearby neutrino event
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Conclusion

»Baikal-GVD is now the largest neutrino telescope in the Northern
Hemisphere: 0.4 km3 and growing

»Modular structure of GVD design allows a search for HE neutrinos and
multimessenger studies at the early phases of array construction.

» Ten cascade-like events were selected from 2018-2020 data sample — first
candidates for events from astrophysical neutrinos
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