Report on the project
“Deep underwater muon and neutrino detector on Lake Baikal (Gigaton Volume Detector)”

It is my pleasure to present my opinion on this great project. During the last three years, Baikal-
GVD became a reality since 2 of 8 planned clusters are now taking data. Deployment and
commissioning of the telescope follows closely the plan previewed. The instrument became the
second largest in the world and the largest in the Northern hemisphere. This is a real success of
the Baikal proposal, and | appreciate the amount of work done and the level of qualification
involved.

Since 2014, scientific motivation for the Baikal experiment has strengthened considerably.
Indeed, despite numerous efforts by a large number of scientists in the world (including
myself), a consistent explanation of the origin of high-energy events observed by the IceCube
experiment at the South Pole in terms of a population of their astrophysical sources is missing.
Combination of neutrino data with those from cosmic-ray and gamma-ray astronomy kills most
of the proposed models. This may point either to new exciting (astro)physics or to considerable
systematic errors or biases in the IceCube results. Both possibilities encourage us to build a new
competing high-energy neutrino detector with large effective volume, good angular resolution
and different systematics. Since the European KM3Net project is developing slowly, the Baikal
GVD experiment provides for a unique opportunity to resolve the puzzle.

A few comments on the progress report are in order.

1. While the hardware part is progressing perfectly, there is a strong need in the development
of a good Monte-Carlo model of the experiment. As it is demonstrated in Fig. 1 of the report,
presently the model gives a poor description of the reconstructed atmospheric muon flux. Since
data are being taken with a large-volume detector already, the development of the Monte-
Carlo model is a very urgent need.

2. For the working unique experiment, it is very important to become a part of the worldwide
cooperative programs in multimessenger astronomy, in particular by participation in various
alert systems allowing for a better study of transient events.

In my opinion, these comments may be taken into account in the future work of the group. |
think that continuation of full support of the GVD experiment is, no doubt, of crucial
importance for today’s astroparticle physics.

’ Sergey Troitsky
/{?’/\/%,CUL% Dr. Hab. PhyS Math.

Moscow, December 02, 2017



OT3bIB Ha NPOEKT
«nyboKOBOAHbIN AETEKTOP HEUTPUHO M MIOOHOB Ha 03epe balikan (JeTeKkTop rMraToHHOro
obbema)»

MHe npuaTHO NpeAcTaBUTb MOE MHeHWe 06 3TOM 3ameyaTesIbHOM NpoeKTe. 3a nociegHue Tpu
roga sKkcnepumeHT balikan-GVD cTan peanbHOCTbIO, MOCKO/IbKY 2 M3 8 3annaHMpPOBAHHbIX
KNacTepoB yKe paboTatloT B pexkume Habopa AaHHbIX. YCTaHOBKA M 3aMyCcK Mmoaynei Teneckona
NMOET B TOYHOM COOTBETCTBUM C 3aNNAaHUPOBAHHLIM rPaduMKoM. MHCTPYMEHT CTan BTOPbLIM MO
BE/IMYMHE B MMUpe U KpynHelwmm B CeBepHOM noaywapuum. ITO — HACTOAWMMK ycnex
6aKaNbCKOro NPOEKTA, U BbI3bIBAET YBAXKEHME KaK 06beM, TaK U YypOBEHb NpoAenaHHbIx pabor.

HayyHaa moTuBauua ana 6aiikaibCKOro 3KCNepuUMEHTa 3HauMTeNnbHo ycuaunace ¢ 2014 roaa.
[eicTBUTENbHO, HECMOTPA HAa MHOTOUYMUC/IEHHbIE YCUAUA BONbLIOTO KOMYECTBA YY4EHBIX B MUpPE
(B TOM umcne Ha MoM), OTCYTCTBYeT CamMOCOr/lacoBaHHoe o06bsAcHeHMe npupoabl
BbICOKO3HEPIUYHbIX COObITUIM, 3apernctpupoBaHHbiX lceCube, B TepmuHax nonyaaumum ux
acTpodM3nYECKMX UCTOYHMKOB. COBMECTHbIM aHa/IM3 HEMTPUHHbBIX AAHHbIX C 4AHHbIMW FraMMa-
aCTPOHOMMU U aCTPOPU3IUKM KOCMUYECKUX Jlydel 3aKpbiBaeT GONbLIMHCTBO NPeAoXKeHHbIX
moaenen. ITO MOMKET YKasbiBaTb Kak Ha HOBYIO 3axBaTbiBatouwylo (acTpo)dusuKky, Tak U Ha
CYLLECTBEHHbIE CMCTEMATMYECKME HeonpeaeneHHOCTU UAKU nepekocbl B pe3ynbtatax lceCube.
O6e 3TUX BO3MOXKHOCTU MOOYXKAAIOT CTPOUTb HOBbIN KOHKYPUPYIOLWMA OETEKTOP HEUTPUHO
BbICOKMX 3Heprui ¢ 6onbwinm 3¢dGEKTUBHbIM 06BEMOM, XOPOLUMM YIrN0BbIM pPa3speLlleHnemM U
Apyron cuctematvkon. Mockonbky eBponeinckuit npoekt KM3Net pasBuBaeTca MeasieHHO,
aKcnepumeHT bankan-GVD fgaéT eaUHCTBEHHYIO BO3MOXHOCTb PaspeLllunTb 3Ty 3aragKy.

MOXHO BbICKa3aTb HECKOJIbKO KOMMEHTapMEB Mo OT‘-IéTy.

1. B TO Bpemsa KakK 4acTb, cBA3aHHaA c 06opyaoBaHMEM, Pa3BMBAETCA B COBEPLUEHCTBE, MMeeTcA
cepbésHana HeobxoAMMOCTb B pPa3BMTUM Xopollein MoHTe-Kapno mogenu skcnepumeHTa. Kak
NMoOKasaHo Ha puc. 1 oTyéTa, B HacToslLee Bpems Takaa MOAeNb AAET He CAMILKOM Xopollee
onuncaHWe PeKOHCTPYMPOBAHHOMO NOTOKAa aTMOChEepPHbIX MIOOHOB. MOCKONbKY yiKe MAET Habop
[AaHHbIX B AeTeKkTope 6onbworo ob6béma, passutne MoHTe-Kapano mogenu sBnsercs CPOYHOM

HeobxoAMMOCTbIO.

2. [ina 3TOoro AEeNncTBYIOWErO0 YHUKA/NIbHOTO 3KCMEepUMeEHTa NPeACTaBAAETCA OYEHb BaXKHbIM
BK/IIOYNTLCA B MUPOBblE COBMECTHblE MPOrpammbl MO AaCTPOHOMMUU MHOTUX HOCUTENEN, B TOM
4ynucne y4acTBysa B Pa3/IMYHbIX CUCTEMAX OMOBELLEHWUIM, OTKPbLIBAKOWMX BO3MOXKHOCTM /lyyLLEro
nccnenoBaHUA TPAH3NEHTHbIX COBbITUN.

Mo MoeMy MHEHUIO, 3TU KOMMEHTapuM MoryT bbiTb y4TeHbl B byayuwen pabote rpynnol. A
CYMTalo, YTO NPOJOIKEHNE NOAAEPKKM 3KCnepumeHTa bakan-GVD B nonHOM 06bEMe byaerT,
6e3 comHeHunsa, abCoNOTHO Ba*KHbIM A5 CEeroAHAWHEN acTPOPU3NKM YacTULL.

Cepreit TponuKuit

(?V%pu{ﬁé AOKTOP PU3.-maT. HayK

MockKBa, 2 aekabps, 2017
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