RECOMMENDATIONS 53rd meeting, PAC for Nuclear Physics

I. Preamble

The Chair of the PAC for Nuclear Physics, M. Lewitowicz, presented an overview of
the implementation of the recommendations taken at the previous meeting.

JINR Vice-Director S. Dmitriev informed the PAC about the resolution of the 128th
session of the JINR Scientific Council (September 2020) and the decisions of the JINR
Committee of Plenipotentiaries (November 2020).

The PAC is pleased to note that the recommendations of the previous PAC meeting
concerning JINR research in the area of nuclear physics were accepted by the Scientific
Council and the Directorate.

The PAC thanks V. Matveev for his outstanding contribution to the development of

JINR and congratulates G. Trubnikov on his election as Director of JINR.

Il. Status of the first experiments at the SHE Factory and its scientific programme

The PAC heard the report on the first experiment at the Factory of Superheavy
Elements (SHE) in FLNR JINR presented by V. Utyonkov. The experiment was conducted
with the DGFRS-2 separator and aimed at synthesis of isotopes of element 115
(moscovium) in 48Ca+2*3Am reaction. Over 30 decay events of 28Mc and 2®°Mc isotopes
were observed during the three-week experiment, which nearly doubled the statistic for
these isotopes gathered at the U-400 accelerator complex for the period from 2003 to 2012.

The experiment particularly aimed at demonstrating the capabilities of the SHE Factory.
As a result, a high background suppression was achieved in the focal plane of the
separator, — which is of great importance for registering decay events of long lifetimes.
The abovementioned resulted in the first-ever recording the observation of 2®Db alpha-
decay subsequently transiting to a new spontaneous fission 2%4Lr isotope. The further
programme for experiments at the SHE Factory provides for the increased intensity of “8Ca
beams on targets to 3.0-5.0 ppA (completion of works on creation differential pumping and
transition to larger targets). It also includes experiments on the synthesis of Fl isotopes in
the 242Pu + “8Ca reaction, as well as the development of acceleration of *°Ti ions to prepare

the experiments for the synthesis of elements 119 and 120.

Recommendation. The PAC congratulates the FLNR team on the successful launch

of the implementation of the SHE Factory experimental programme. The PAC recommends
that the work on the development of the differential pumping system at the DGFRS-2
separator and the higher dimension target wheel, which will make experiments with

extremely high-intensity beams possible and achievable in the shortest time.
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The PAC looks forward to being further informed on the development of the SHE Factory
complex, which is one of the flagship JINR projects, and on the results of the experiments-

In-progress at next meetings.

lll. Results of the first experiments with the ACCULINNA-2 fragment separator

The PAC heard with great interest a report on the results of the first experiments at
the ACCULINNA-2 fragment separator aimed at studying extremely neutron-rich nucleus
’H in the ?H (8He, °He) 'H reaction presented by V. Chudoba. These experiments are very
challenging. As a consequence, statistics and cross-sections are not high, however, the
ACCULINNA-2 experimental group put measures in place to address some of these
problems in the most efficient way. As a result, the analysis allowed the authors to
conclude the observation of the ground and excited states of 'H, and also other excited
states in exotic nuclei like "He, °He, °Li, were investigated and are currently under analysis

for reporting in the future.

Recommendation. The PAC looks forward to the completion of data processing and

the results of other experiments carried out at ACCULINNA-2 before the shutdown of the
U-400M accelerator. The PAC recommends continuation of this experimental programme
and looks forward to the new results that will be presented at future meetings.

The PAC ranked the ACCULINNA-2 experimental programme in category "A".

IV. New project on modernization of the EG-5 accelerator

The PAC heard a proposal to open a new project "Modernization of the EG-5
accelerator and development of its experimental infrastructure” presented by
A. Doroshkevich. The project contains detailed information on the schedule of work, human
resources and funding, as well as a SWOT analysis. The PAC notes the exceptional

importance of the EG-5 for JINR as one of the most important installations of its class.

Recommendation. The PAC recommends opening in 2022 the new project for

modernization of the EG-5 accelerator and its experimental infrastructure under the theme
"Investigations of neutron nuclear interactions and properties of the neutron” for one year.
The funding of the project for 2022 is to be provided within the budget of the current Seven-
Year Plan for the Development of JINR. The project can be continued for two more years
depending on the available funding.

The PAC ranked the project in category "B".
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V. New project: "BECQUEREL"

The PAC heard a report on the BECQUEREL project presented by P. Zarubin. The
project is aimed at studying the dissociation of relativistic nuclei by means of nuclear track
emulsion (NTE). The fragmentation of nuclei into stable and radioactive isotopes was
studied in the experiment at the Nuclotron. Various isotopes and multiple direct decays
were observed and associated with the ensemble of light nuclear fragments and
interpreted as the decay of Hoyle states. Education of young scientists is an important part
of the project. The finalized data analysis allowed several young researchers to defend
their PhD theses. The realization of the plans for data processing automation is expected
to result in a significant increase in the statistics. However, since the last presentation, no
many new results were shown and only one new publication appeared. The report is also

lacking a clear identification of the flagship experiment.

Recommendation. The PAC recognized the uniqueness of the NTE technique for the

measurements of charged particles at relativistic energies, however, in comparison with
other techniques is seen to be less competitive. Therefore, the BECQUEREL project is

ranked by the Committee in category "C".

VI. Extension of the project: "E&T&RM of SNF"

The PAC heard a report on the project "Research of deeply subcritical accelerator-
driven systems and features of their application for energy production and transmutation of
the waste nuclear fuel” presented by E. Levterova. The project is dedicated to the study of
reactions in the uranium target exposed to beams of deuterons and protons at the
Phasotron. Interesting results on observation of high-energy and high-intensity neutron
emission from the surface of the nuclear assembly, which could be used for the
transmutation of spent nuclear fuel (SNF). A significant increase of the energy output due
to the intra-nuclear reactions in the massive target has stimulated the plans to build an
experimental facility equipped with the "quasi-infinite" target BURAN made of 20 tons of
natural uranium. A broad range of nuclear data necessary to determine the optimal

parameters for the innovative neutron source is anticipated.

Recommendation. The PAC considers the activity plan presented for the year 2021

too dense to be performed in one year only. Furthermore, the requested funding seems to
be under-evaluated and not detailed enough. Therefore, the PAC recommends continuing
the "E&T&RM of SNF" project through the year 2021 but proposes to extend the planned

activity programme through 2022. A more detailed evaluation of the costs is also advised.
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The PAC recommends the presentation of an upgraded project plan and a detailed
evaluation of the related costs and the involved manpower at the next PAC meeting.

The PAC ranked the project in category "B".

VIl. Extension of the theme "Non-Accelerator Neutrino Physics and Astrophysics"
The PAC heard a report on the implementation of the theme "Non-Accelerator Neutrino
Physics and Astrophysics" presented by E. Yakushev. The theme is devoted to studying rare

phenomena associated with weak interaction by methods of modern nuclear spectrometry.

The theme includes the following research issues:

— studies of neutrino properties (nature, mass) by looking for 2-neutrino and neutrinoless
modes of double beta-decay; search for the neutrino magnetic moment and detection
of neutrino-nucleus coherent scattering;

— dark matter search;

— investigation of galactic and extragalactic neutrino sources, diffusive neutrino cosmic
background, search for exotic particles (monopoles);

— search for sterile neutrinos at the reactor core of Kalinin Nuclear Power Plant;

— development of detectors.

The issues are addressed within the following projects:

— Neutrinoless double beta decay: SuperNEMO, GERDA (Legend), and MONUMENT;

— Experiments with the reactor antineutrino: GEMMA (vGeN) — search for the neutrino
magnetic moment and neutrino coherent scattering;

— DANSS - reactor diagnostics and investigation of the neutrino properties;

— Direct search for the Dark Matter (EDELWEISS project) will be extended to the search
of New Physics with neutrino coherent scattering (joint EDELWEISS-Ricochet
project);

— BAIKAL-GVD project is devoted to deep-water investigations with the neutrino
telescope at Lake Baikal.

Implementation of the projects is related to common approaches and resources.

In addition to the scientific staff involved in the theme, the following resources are
available to carry out the scientific programme: the laboratory for the production and repair
of semiconductor detectors; the laboratory for creation and production of scintillation
materials for detectors; the radiochemical sector, mechanical workshops, a group of

computer support, a group of mass separators and others.
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The PAC is pleased to note the international recognition of the team with a highly
visible contribution on hardware, simulation and analysis and its capabilities to lead or to
participate in world-class experiments. The team is advised to increase the human
resources dedicated to the data analysis in the main projects.

The PAC supports the general direction in which the theme is developing, when the
participation in highly prestigious international projects provides an access to know-how for
developing home-based neutrino experiments at the two basic facilities — the laboratories
located at the Kalinin NPP and Lake Baikal.

Recommendations. The PAC recognized the importance of the Baikal-GVD as one of

the JINR flagship projects. The PAC recommends extending the theme "Non-Accelerator
Neutrino Physics and Astrophysics" until the end of 2024 and supports the experiments
in the frame of this theme.

The PAC recommends continuation of the theme with the highest priority.

VIIl. General recommendation of the PAC
The PAC reiterates its strong recommendation that all proposals for new projects and
requests for extension of themes or projects contain full information on required financial
and human resources and SWOT analysis.
For the subsequent meetings, the PAC requests that all presentations of projects and

themes be available on Indico at least one week before the PAC meeting.

IX. Next meeting of the PAC

The next meeting of the PAC for Nuclear Physics is scheduled for 23—24 June 2021.
Its preliminary agenda includes:

— reports and recommendations on themes and projects to be completed in 2021;

— first experiments at the SHE Factory;

— consideration of new projects;

— scientific reports;

— poster presentations of new results and proposals by young scientists in the field of

nuclear physics research.
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RECOMMENDATIONS OF THE JOINT SESSION
OF THE PAC FOR PARTICLE PHYSICS AND THE PAC FOR NUCLEAR PHYSICS
OF 21 JANUARY 2021
FOR THE ASSESSMENT OF JINR NEUTRINO PROJECTS

At its 123rd session, the Scientific Council approved the proposal of both PACs to
have joint sessions for the evaluation of the JINR neutrino projects. Following that, on
January 21, 2021, the PAC for Particle Physics and the PAC for Nuclear Physics held a
joint session for the evaluation of five neutrino projects under the theme “Non-Accelerator
Neutrino Physics and Astrophysics”.

Following the guidelines outlined by JINR Director G. Trubnikov, the evaluation aimed
at classifying the various projects into three categories, using the scheme adopted in the
previous joint session in January 2019, based primarily on the scientific merit of the project,
and the performance, impact and visibility of the JINR group. For that, the project leaders
were requested to answer a short common questionnaire prepared by representatives of
the two PACs. Each project was reviewed by one referee from the PAC for Particle Physics
and one from the PAC for Nuclear Physics. The questionnaire itself, the answers to the
guestionnaire and the referee reports have been uploaded to the Indico webpage of the
joint session. The final evaluation of each project was made taking into account the
opinions of the two relevant referees and the subsequent discussion of the project at the
joint session of the two PACs.

GERDA (LEGEND) project

The PAC heard the report presented by K. Gusev on the GERDA (LEGEND) project
dedicated to searching for the neutrinoless double-beta decay of 7°Ge with open Ge-
detectors directly immersed in liquid argon. The GERDA project is carried out at Gran
Sasso in Italy by a large international collaboration.

After reaching the planned exposure of 100 kg yr, Phase Il of the GERDA experiment
(2015-2020) was completed. An unprecedented background level of 5 - 10 counts/(keV kg yr)
was achieved. The analysis of the full GERDA data set of 127.2 kg yr collected in Phase |
and Il enabled setting a new world-best half-life limit on the neutrinoless double-beta decay
of Ge > 1.8 - 10?% years.

The impressive GERDA performance gives confidence on the feasibility of the new
generation ton-scale °Ge experiment LEGEND. LEGEND is foreseen to proceed in two
phases as was the case for GERDA. The first phase will operate with up to 200 kg of
germanium detectors inside the existing GERDA cryostat. It is planned to achieve a
sensitivity of 1027 years thus requiring to improve the present background by factor 5.



RECOMMENDATIONS OF THE JOINT SESSION
OF THE PAC FOR PARTICLE PHYSICS AND THE PAC FOR NUCLEAR PHYSICS
OF 21 JANUARY 2021
FOR THE ASSESSMENT OF JINR NEUTRINO PROJECTS

The full-scale project with 1t of °Ge aims for a sensitivity of 10?2 years by reducing the
background by a factor 10 and then for a potential answer to the question about neutrino

mass hierarchy.

Recommendation. The PAC acknowledges the important role played by the JINR

group in the GERDA (LEGEND) experiments and recommends continuation of this project
in 2022-2024 with A ranking.

SuperNEMO project

The PAC heard the report presented by V. Tretyak on the SuperNEMO project
dedicated to the search for neutrinoless double beta decay (0v2@) employing tracker-
calorimeter techniques, which allow the reconstruction of angles and energies of the betas
for each event. The long-standing participation of DLNP JINR in the first-generation
NEMO-2/3 experiments has led to world-class results for the two-neutrino and neutrinoless
double-beta decays of the “8Ca, &Se, %7Zr, 1Mo, 116Cd, 13°Te and *°Nd isotopes.

With SuperNEMO, a new generation of the detector is under construction at LSM
(Modane) with a design capability of measuring of the order of 100 kg of various isotopes,
for maximum sensitivity of the ultimate detector to half-lives T12(0v2B) 2 10?6 years.
The “SuperNEMO Demonstrator” is the first module (out of twenty) now in commissioning
phase that will be ready in 2022 to search for Ov2B decays in ~ 7 kg of enriched #Se.
The JINR group plays an important role in the project, notably in the construction of
the passive shielding, the VETO system, the calorimeter, software and data handling, and
in the development of radiochemical purification methods.

Despite the achievements, the PAC notes that the present generation of the project
features several years of delay, for which the group provided convincing justifications, but
that anyhow hamper the potential impact of the experiment within the harsh international
competition already aimed at high-sensitivity third-generation detectors exploiting
Germanium and Xenon. Nevertheless, the tracking-calorimeter capability, as well as the
free selectivity for any of the candidate isotopes, could make SuperNEMO contributing to

the assessment of a possible 0v2f signal once found by other searches.

Recommendation. The PAC acknowledges the potentialities of the technique used by

SuperNEMO and recommends continuation of this project in 2022—-2024 with ranking B,
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encouraging the proponents to set up a focused and timely productive group for the

exploitation of the Demonstrator detector.

DANSS project

The PAC heard the report presented by Yu. Shitov on the DANSS reactor neutrino
project at the Kalinin Nuclear Power Plant dedicated to the search for sterile neutrinos.
DANSS safely installed a compact neutrino spectrometer near the reactor and in five years
of operation during 2016—-2020, registered world record statistics of four million reactor
antineutrinos (one million events per year, or five thousand per day). This allowed DANSS
to obtain world-class results among which:

e No significant effect of oscillations of reactor antineutrinos into sterile neutrinos
after analysing most of the collected statistics (~ 3M events). As a result, the
largest area (in comparison with competitors) of the parameter phase space
(sin?(2014), Am14?) of possible oscillations was excluded, including the point of the
best fit of the reactor antineutrino anomaly, excluded at a level of more than 5 o©.

¢ Ability to monitor the reactor power with a statistical error of ~ 1.5% in two days of
measurements, and to determine the composition of the nuclear fuel
(Uranium / Plutonium ratio), thus confirming the applicability of the proposed
technology for reactor control.

The main task of the next stage of the project is the upgrade of the DANSS-2
spectrometer with a factor of two better energy resolution, which will allow expanding
significantly the tested phase space region in the search of sterile neutrino, including the
region (sin?(20614) ~ 0.25, Ami4? ~ 7 eV?) where the NEUTRINO-4 experiment reported a
signal and obtaining a better-quality spectrum of reactor antineutrinos, which is important
for solving the spectral anomaly problem.

In addition, it is planned to continue working on the development of a mini-
spectrometer S® (S-cube) (~ 64L with improved detecting elements). Such a detector will
register ~ 300—400 neutrinos per day and, together with DANSS-2, will help to better
understand the systematics of the used measurement method.

DANSS is a relatively small collaboration. The operation in a nuclear reactor restricts
the possibilities to open up the DANSS project to a more international collaboration or a

remotely controlled operation.
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Recommendation. Compared with other neutrino experiments, the DANSS

experiment is unique in its capability to operate close to a high flux nuclear reactor and to
produce data of high scientific value with unprecedented statistics.
The PAC recommends continuation of the DANSS project in 2022—2024 with ranking A.

vGeN (GEMMA) project

The PAC heard the report presented by A. Lubashevskiy on the proposal for the
extension of the vGeN (GEMMA) project, which is performed by a JINR group at the
Kalinin Nuclear Power Plant. The measurements are focused on studying reactor neutrino
properties such as the search for neutrino magnetic moment and the coherent elastic
neutrino-nucleus scattering, a process recently identified for the first time with accelerator
neutrinos.

The experiment makes use of high-purity low-threshold Germanium detectors
(200 eV) of low background of 1 cts/ (keV kg day) and total mass up to about 5.5 kg,
placed at a short distance from the reactor centre, under a flux exceeding
5 - 10% antineutrinos/(cm?s). The 50 m w.e. overburden and the movable spectrometer,
which allows varying the antineutrino flux, are qualifying features of the project.

The experiment is in its first phase of data taking.

Recommendation. Despite delays in the realization of the project and a consequent

reduced scientific production, the PAC acknowledges the strong commitment of the JINR
group. The group is capable to conduct the research autonomously, as well as within the
strong international competition, in particular, concerning the observation of neutrino
coherent scattering.

The PAC recommends continuation and full financing of the vGeN project in 2022—
2024 with ranking B.

EDELWEISS-RICOCHET project

The PAC heard the report presented by E. Yakushev on the latest results of the
EDELWEISS experiment and on the continuation of its research programme with new
cryogenic HPGe detectors-bolometers, that will be expanded to include Coherent Elastic

Neutrino(v)-Nucleus Scattering (CEvNS) studies. The PAC notes the successful



RECOMMENDATIONS OF THE JOINT SESSION
OF THE PAC FOR PARTICLE PHYSICS AND THE PAC FOR NUCLEAR PHYSICS
OF 21 JANUARY 2021
FOR THE ASSESSMENT OF JINR NEUTRINO PROJECTS

development of bolometer detectors, which will enable EDELWEISS-RICOCHET to carry
out high precision spectrometric measurements at energies down to very low ones (with an
energy threshold below 100 eV) where the manifestation of new physics in the electroweak
sector is expected to be seen as distortions in the recoil nuclei energy spectrum induced by
CEVNS.

The first phase of the RICOCHET programme, with a large (kg scale) experiment, will
be carried out at the ILL research reactor (Grenoble, France). At the same time, the newest
detectors will continue to be used at EDELWEISS for the direct search of Dark Matter
particles from the galactic halo in the low-mass WIMP region (1 GeV/c? and below) that has
been inaccessible by the large experiments using liquefied noble gas (Ar / Xe) detectors.

The PAC is pleased to note that EDELWEISS-RICOCHET is focused at addressing
intriguing problems of modern physics, has produced world-leading results and maintains
strong competitive capabilities.

Recommendation. The PAC recommends continuation of the EDELWEISS research

programme on the direct search for dark matter particles and its expansion to the

RICOCHET project for the precision measurement of CEVNS in 2022—-2024 with ranking A.
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PEKOMEHOALMNA 53-5 ceccusi KK no sidepHol chusuke

. BBepeHue

Mpencepatens MNMKK no sagepHon dumsmke M. JleButoBmy npencrasmn cooblueHne o
BbINOSTHEHUU pekoMeHgaunn npegbiaywen ceccum MNKK.

Buue-gnpektop OUAN C. H. Amutpures nponHpopmuposan MNMKK o pesontounn 128-in
ceccun Y4yeHoro coseTa (ceHTabpb 2020 roga) v peweHnsx Kommuteta NOSTHOMOYHbIX
npencrasutenen rocygapcte-dyneHos ONAN (Hosabpb 2020 roga).

IMKK ¢ yoosneTBopeHnemM oTMeTU, YTO pekoMeHaaumn npeabigywen ceccum MNKK no
nccnegosanmsam OUNANM B obnactn agepHon u3nkn Obiniv NPUHATBI YYEHbIM COBETOM U
anpekunen OUNAN.

MKK 6Gnarogaput B. A. MaTtBeeBa 3a Bblgaiowmnca Bknag B passutne OUAN n

nosgpasnsiet . B. TpybHukoBa ¢ nsbpaHmem Ha noct aupektopa OUNAN.

[I. CrtaTtyc nepBbIX 3KcnepumeHToB Ha Pabpuke CTI M AanbHenwas Hay4Has

nporpamma

MKK 3acnywan pgoknag O nepBoM 3kcnepumeHTe Ha dabpuke CBeEpXTSKENbIX
anemenToB (CT3) B JIAP OUAWN, npeactaBneHHbin B. K. YTEHKOBLIM. OKCNepMMEHT Obin
BbINOMNHEH Ha cenapatope MHC-2 1 nmen uenbio cMHTE3 B peakuun *8Ca + 2*3Am nsotonos
115-ro anemeHTa (MockoBusl). B TeuyeHne TpexHeaenbHOro akcnepumeHTa Obino nonyyYyeHo
6onee Tpuauatu cobbiTuin pacnaga mnsotonos 288Mc n 28°Mc, 4TO NMpaKkTUYEecKn yaBOMIO
CTaTUCTMKY NO [JaHHbIM M30TOMaM, HabpaHHyl paHee Ha YCKOPUTENbHOM KOMMIEeKce
Y-400 3a nepuog 2003—-2012 rr.

OKCNepMMEHT OblNn HaueneH, B YaCTHOCTW, Ha AeMOHCTPaLM0 BO3MOXHOCTEN BCErO
komnnekca obopynosaHus ®abpukun CTI. B pesynbTaTe 6bIn0 AOCTUTHYTO Ype3Bbl4anHO
adppekTMBHOE noaasrieHne oHa B (OOKanbHOW MfIOCKOCTU cenapaTtopa, YTo KpawnHe
BaXXHO nNpwu peructpaumm cobbiTu pacnaga sgep € OOnbWMMU BPEMEHAMU XKU3HM.
YKasaHHOe MO3BONUIIO BMNEpBble 3aperncTpupoBaTb Habnoaawwmincs B psge crydaeB
a-pacnag 2%8Db ¢ nocrneylowMM NepexodoM B HOBbIA CMOHTAHHO AENSLMACA U30TOonN
264Lr. NanbHerwas nporpaMMa aKcrnepuMeHToB Ha Pabpuke CTO npegycmatpusaeT
NOBbILUEHNE WHTEHCMBHOCTM ny4ykoB “8Ca Ha muweHsax go 3,0-5,0 puA (3aBeplueHue
paboT no co3gaHuio anddepeHumanbHOM OTKaYkM U nNepexod Ha MuweHu 6onblien
nnowaawn). Nporpamma Takke BKMoYaeT B cebs npoBeaeHe 3KCNEPUMEHTOB MO CUHTE3Y
nsotonos Fl B peakunmn >*2Pu+%Ca 1 oTpaboTKy pexumMoB yckopeHust “°Ti ons noaroToBKu

3KCrepuMeHTOB Nno cuHTesy 119-ro n 120-ro anemeHTOB.
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PekomeHgauma. [KK nosgpasnsetr konnektus JIAP ¢ ycnewHbiM Havanowm

peanusauun aKcnepumMmeHTtanbHon nporpammbl  ®abpukm CT3O. TKK pekomeHayeT
3aBepWMTb B BO3MOXHO KOpPOTKME CpPOKM paboTbl MO CO34aHMIO  CUCTEMDI
AanddepeHumanbHOn oTkaykm Ha cenapaTtope MHC-2 n Bpawarowencss MmweHn 60bLLIon
nnowaan, 4YTo NO3BONUT NPOBOAUTL IKCMEPUMEHTblI Ha My4vkax npeaesibHO BbICOKOM
nHTeHcmeHoCcTU. KK oxuaaeT Ha cnefywowmx ceccusix fanbHeuwen nHdopmaumm no
pa3suTuio Komnnekca ®abpuka CTI, KkOTOpbIN ABNSAETCA OOHUM M3  dniarMaHCKMX

npoektoB OUNAN, n o pesynbtatax NpoBOAMMbIX SKCNEPUMEHTOB.

lll. Pe3ynbTaTbl NepBbIX 3KCNepMMeHTOB Ha ¢pparmeHT-cenapatope AKYJIMHA-2

MKK ¢ 6onbwnm mHTEpecoM 3acnywan goknag B. Xyaobbl o pesynbTatax nepBbiX
3KCNepuMeHToB Ha dparmeHT-cenapatope AKYJIMHA-2, HaueneHHblX Ha u3yveHue
cynepHenTpoHou3bbITouyHoro sapa ‘H B peakummn °H (BHe, He) 'H. 3T aKcnepuMeHThI
OYEeHb CIOXHble, CeYyeHue peakuum W CTaTUCTMKa Marbl, OAHAKO 3JKCnepuMeHTanbHasa
rpynna AKYJIIMHA-2 npeanpvHsana Mepbl Ons peleHust 3Tux npobnem Hambonee
apdekTnBHbIM cnocobom. MpoBedeHHbI aHanu3 faHHbIX MNO3BONWUIT aBTopaMm caenaTb
BbIBOA4 O HaOMNAeHWM OCHOBHOTO WM BO30YXXOEHHOro coctosiHuin ‘H, Takke Obinu
nccrnenoBaHbl BO30YXaeHHbIE COCTOSHMSA B APYrMX 9K30TUYECKUX Aapax, Takmx kak ‘He, °He,

10j. B HacTosILLEee BpeMs NPOBOAUTCA aHanun3 AaHHbIX, U pe3ynbTaTbl OyayT AONOXEHbI.

PekomeHgaums. NKK oxuaoaet 3aBeplueHnst 06paboTknm OaHHbLIX M MO pes3ynbTatam

APYrMxX 9KCNepuMeEHTOB, npoBefeHHbIX Ha cenapaTtope AKYJIMHA-2 [o octaHoBKkM
yckoputens Y-400M. MNMKK pekomeHayeT NpoAOKUTL 3Ty 3KCMEpPUMEHTaNbHY NporpamMmmy
N OXngaeT yBUOETb HOBble pe3ynbTaTbl, KOTOPblE AOMKHbI ObITb MNpeacTaBneHbl Ha
cnenyoLmnx ceccusx.

MKK oTHec akcnepumeHTanbHyto nporpammy AKYJIMHA-2 k kaTeropum “A”.

IV. HoBbI NpoeKkT no moaepHu3saumm yckopurtensa 3I-5
MKK 3acnywan npeanoxeHuve no OTKPbITUO HOBOro npoekta «MogepHusauus
yckoputena 3M-5 n passutne ero akcnepmMeHTanbHOM MHAPACTPYKTYPbI», NpeacTaBneHHoe
A. C. Jopowkesnyem. [MpoekT cogepxuT noapobHyto MHpopmaumio o rpaduke pabor,
TPYLOBbIX N (PMHAHCOBLIX pecypcax, a Takke aHanu3 BO3MOXHbIX puckoB. MNMKK oTmevaet
NCKIMIOYUTENBbHYIO BaXHOCTb ycTtaHoBkn 3II-5 gna OUAWN kak ogHOM M3 BaXHEWLUX

YCTaHOBOK CBO€Ero Krnacca.
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PekomeHgauma. [KK pekomeHgyeT oOTKpbiTe B 2022 rogy HOBbIA  MPOEKT MO

MoaepHu3aumm yckoputena OM-5 u conyTCTBYOLEN 3KCNEPUMEHTaNbHON MHAPACTPYKTYpPbI
B paMkax Tembl «lccrnegoBaHus B3avMOLEWCTBUA HEUTPOHOB C A4paMu U CBOMUCTB
HENTpPOHa» CPOKOM Ha oavH rog. PuHaHcupoBaHue npoekta Ha 2022 rog npeaycMoTpeHO
B pamkax OwmkeTa Tekywero cemuneTtHero nnaHa passutna OUAW. Tpu Hanmyum
PUHaAHCMPOBAHNS NMPOEKT MOXET ObITb NPOANEH eLe Ha ABa roja.

IMKK oTHec npoekT K kateropun “B”.

V. HoBbin npoekt «BEKKEPEJIb»

MKK 3acnywan poknag no npoekty «BbEKKEPEJIb», npeactaBneHHbIn
M. N. 3apybuHbiM. [poeKkT HaueneH Ha M3ydeHue guccoumauum pensiTuBUCTCKUX siaep C
MOMOLLIbIO TPEKOB B sAepHon amynscun (A3). B akcnepumeHTe Ha HyknoTpoHe ndyyanach
bparmMeHTauma sgep Ha cTaburnbHble UM paguoakTuBHble wu3oTonbl. Habnwoganucb
pasnu4yHble N30TOMbl MU MHOXECTBEHHble NpsAMble pacnaibl, CBA3aHHble C aHcambriem
nerkmx S0epHbIX (PparMeHTOB M UHTEPNpPeTUMpYeMbIX Kak pacnag COCTosiHMS Xowna.
BaXkHoM YacTbio NpoekTa ABnseTcs NoAroToBka MOMOAbIX yYeHbliX. [MpoBeaeHHbIn aHanms
AaHHbIX 3KCNepuMeHTa W WX WHTeprnpeTauus no3BOMWUAN  HECKOSIbKUM  MOMOo4bIM
nccnegoBatensaMm 3alWMTUTL KaHOuAaTckue aucceptaumn. OxunpaeTcs, 4To peanusauuns
nnaHoB Mo aBToMaTtm3aumm obpaboTkn AaHHbIX NpUBEAET K 3HAYUTENbHOMY YBESTMYEHUIO
ctatuctmkn. OgHako C MOMeHTa NpeAcTaBreHuss NPOLUSIoro Aoknaga nNpuBedeHo Marno
HOBbIX pe3ynbTatoB, ONybrnvkoBaHa TONbKO opHa crtatbA. Kpome Toro, B pgoknage

OTCYTCTBYET YeTKOe BblAelieHne (*)J'IaFMaHCKOFO SKCNnepnMeHTa.

PekomeHngaums. KK npusHan yHukanbHOCTb MeToga A3 ana wnaeHTudumkaumm

3apSPKEHHbIX YacTUL, MpU pensTUBUCTCKUX 3HEPrUsiX, OQHAKO MO CPaBHEHWUIO C ApYrMMU
MeTo4aMn sifepHble 3MYNbCUMU OKa3blBaKOTCS MEHee KOHKYPEHTOCNOCOOHbIMU, MO3TOMY

npoekt « BEKKEPEJIb» oTHeceH KomuteTom k kaTeropum “C”.

VI. TMpoaneHue npoekta «A&T&PM»

MKK 3acnywan pgoknag no npoekty «WccnegoBaHue rnyGoKONOAKPUTUYECKUX
cuUcTeM, ynpaBngeMbiX YCKOpUTeneM, 1 0COBeHHOCTEN NX MPUMEHEHMUS ON1s NPON3BOACTBa
9HeprMm ©n  TpaHcMyTauuuM  oTpaboTaHHoro  sagepHoro  TonnmBa  (Q&T&PM)y,
npencraeneHHbin E. A. JleBTepoBon. [poekT NOCBSALEH U3YYEHUIO peakumin B ypaHOBOM
MULLEHN, OBNyYeHHOW nyykamum AEWTPOHOB WM MPOTOHOB Ha PasoTpoHe. VIHTepecHble

pe3ynbTtaTtbl Mo HabnoaeHuto BbICOKOSHepFeTMHeCKOVI N BbICOKOMHTEHCUBHON 3MMUCCUMN
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HENTPOHOB C TMOBEPXHOCTM AOepHOW cOopku MoryT OblTb  MUCMNONb30BaHbl  NpU
TpaHcMyTaumm oTpaboTaHHoro sigepHoro Tonnmea (OAT). 3HaunTenbHoe yBeENUYEHUe
BbIXO4a SHEPrMM 3a CYET BHYTPUAOEPHbIX peakunin B MacCMBHON MULLEHN CTUMYNUPOBAro
nnaHbl CO34aTb 9JKCMEPUMEHTANbHYD YCTAHOBKY C «KBA3MOECKOHEYHOW» MU LUEHbBIO
BYPAH, cobpaHHOn w©n3 paBaguatM TOHH npupogHoro ypana. Oxugaetcd, 4To AOns
onpeferneHMs OnNTUManbHbIX MapaMeTpoB MHHOBALWOHHOIO WCTOYHWKA HEWTPOHOB

n0Tpe6yeTc;| LIJI/IpOKVII7I CMNeKTp AAepHbIX AaHHbIX.

PekomeHgaums. INMKK cuntaeT, 4To nnaH gesaTensHOCTU, npeactasneHHbIn Ha 2021 roa,

CNULWIKOM MAOTHbIN Ons  peanu3aumm B TeyeHMe ogHoro roga. Kpome Toro,
3anpawmBaeMoe UHaAHCMpOBaHWE, cyasi MO BCEMY, HEAOOLEHEHO W HegoCTaTOYHO
petanusnpoBaHo. [MKK pekomeHayeT npodomkute paboTy no npoekty «3I&T&PM» B
2021 rogy, a Takke npoBecTn 6onee nogpobHyto oueHky pacxonos. KK pekomeHngyet
npeacTaBnTb OOHOBMEHHBLIM MNflaH U NOAPOBHY OLEHKY COOTBETCTBYHOLLUMX PacxogoB U
TPYAOBbLIX PECYPCOB NO NPOEKTY Ha cnegyowien ceccum MKK.

INMKK oTHec npoekT K kateropun “B”.

VII. TpoaneHune Tembl «HeyckopuTenbHass HeUTPUHHaAA pusnka n actpocpusnka»
MKK 3acnywan oT4yeT no BbINOSIHEHUIO TeMbl «HeyckopuTenbHas HEWTPUHHas
domsuka n actpodumsmkay, npeacTaBneHHbin E. A. AxkywesbiM. B pamkax Tembl Ana U3yvyeHus
penKkux SIBMEHWUN, CBSA3aHHbIX CO crabbiM B3aMMOAEWCTBMEM, MPUMEHSOTCA METOoAbl

COBPEMEHHOWN SAEPHON CNEKTPOMETPUN.

Hay4HbIMW HanpasBneHNsMU TeMbl ABAAIOTCS:

— WN3y4YeHue CBOMCTB HEMTPUMHO (Npupoaa, macca) NyTeM noucka OBYXHENTPUHHOW U
Ge3HeNTpUHHOM MOA [OBOWHOro 6GeTa-pacnaga; MNOUCK MarHUTHOrO MOMEHTa
HENTPUHO U AETEKTUPOBAHNE KOTEPEHTHOIO paccesHUS HEUTPUHO Ha agpax;

— MOWUCK TEMHOW MaTepuu,

— M3yYeHue ranakTMyeckux 1 BHeranakTU4eCcKuxX HEUTPUHHBIX UCTOYHUKOB, Andddy3HOro
HEUTPUHHOIrO KOCMOJSTOrMYECKOro (ooHa, MOUCK 3K30TUYECKMX YacTul, (MOHOMNONN);

— MOWUCK CTepUrnbHbIX HEWTPMHO B akTUBHOW 30HEe peakTopa Ha KanuHuHCKOM
aTOMHOWN 9NeKTpoCTaHuuu;

— pa3BuUTnEe OETEKTOPOB.
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NccnepoBaHusa peanuaytoTcs B CrieayoLwmx NpoeKTax:
— [1BonHOM 6e3HENTPUHHBIN BeTa-pacnag: npoektbl SuperNEMO, GERDA (Legend)
n MONUMENT;

— OKCNEpUMEHTbI C peaKTOpPHbIMKU aHTUHENTPMHO: GEMMA (VGeN) — NoMCK MarHUTHOrO

MOMEHTa HENTPUHO N KOFePEHTHOro paccesiHUs HENTPUHO;

— DANSS — gnarHocTtunka peakTtopoB 1 uccrnegoBaHne CBOUCTB HEUTPUHO;

— [Mpsimon nonck TemHon matepun (npoekt EDELWEISS) 6yaeT paclumpeH Ha nouck
HOBOW U3UKM NPU UCCIEeAOBaHUN KOTFepPeHTHOro paccesiHus pPeakTopHbIX
HenTpunHO (06beauHeHHbIN npoekt EDELWEISS/Ricochet);

— [Mpoekt BAIKAL-GVD — nccrnenoBaHus ¢ rinybokoBOAHBIM HEMTPUHHBIM TEMECKOMNOM
Ha o3epe bawkan.

Peanunsauua Bcex npoektoB obbeguHeHa oOOWMMKU MMEKLWUMUCA pecypcamn U

Hay4YHbIMM NOAXO4AMM.

MoMnuMO Hay4dHbIX KagpoB AaHHas TemMa pacnonaraeT creaylwmmu pecypcamu,
NO3BOMAKWMUMM NPOBOANTE HAyYHyH nporpammy: nabopatopusi nNo MNPOU3BOLCTBY U
PEMOHTY MONYNPOBOAHNKOBBLIX AETEKTOPOB; nabopatopmsa rno co3gaHuio U NpPou3BOLCTBY
CUMHTUINMSAUMOHHBIX — MaTepuanoB And  OEeTEeKTOpPOB;  paguOXMMUYECKUA  CEKTOop,
MexaHu4Yeckne MacTtepckme, rpynna KoMnbiTepPHOro obecneyeHns aKkCnepuMeHToB, rpynna
Macc-cenapaTtopoB U gpyrue.

MKK ¢ ypoBneTBopeHMEM OTMeYaeT MeXOyHapogHoe MpU3HaHWe KOJSNeKTUBA,
KOTOpbIN BHEC BECbMa 3aMeTHbIV BKaj B CO34aHne YyCTaHOBOK, MOAENMPOBaHME N aHanum3
[AaHHbIX, @ TaKkKe ero cnocobHOCTb PyKOBOAUTb M y4acTBOBaTb B SKCNEPUMEHTAX MUPOBOIro
ypoBHs. KomMaHoe peKkOMeHOyeTCa YBenuuUTb LWTaT COTPYOHWUKOB, 3aHMMAatoLMXCS
aHann3oM JaHHbIX B paMKax OCHOBHbIX MPOEKTOB.

MKK nopoepxunBaetr obuwiee HanpasneHWe pas3BuTUS TeMbl, KOrga yyactve B
NPECTWXKHbIX  MEXAYHapOOHbIX MpoekTax obecneynBaeT [OCTyn K  nepenoBbiM
paspaboTkam Ans pasBUTUS OOMALLUHUX HENTPUHHbBIX IKCMEPUMEHTOB Ha ABYX OCHOBHbIX
aKcnepuMeHTanbHbIX 6aszax — B nabopatopusix, pacnonoxeHHblx Ha KanunHuHckon ASC n

Ha o3epe bawnkan.

Pekomengaumnsa. [MKK npusHan BaxHbiM npoekT BAIKAL-GVD «kak oavH w3

dnarmaHckmx npoektoB OUNAW. TIKK pekomeHnayeT npognutb Temy «HeyckoputenbHas
HENTPUHHasA dum3mnka n actpodmsnka» [Oo KoHua 2024 roga wn  noggepxueBaeT
9KCMEPUMEHTbI B pamMKax 3TOW TEMbI.

MKK pekomeHgyeT npoarieHne TemMbl C NePBbIM NPUOPUTETOM.
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VIII.

O6wan pekomeHaaumA

MKK HacToaTenbHO NOBTOPSIET CBOK pPEKOMEeHAauMto, YTobbl BCe NpeasiokeHns no

HOBbIM MPOEKTaM U TeMaM, a TakKXKe Mo rnpoareHnto TemM MU NMPoeKToB coAdeprKalii NOJIHY

nHpopmaunio o0 HeobxoaMMbIX PMHAHCOBLIX U TPYAOBLIX pecypcax n SWOT-aHanms.

MKK HanomuHaeT, 4yToObl Npe3eHTauMmM BCEX AOKMAAYMKOB MO MPOEKTaM U TeMawm,

npegnaraembiM Ans paccMmoTtpeHus Ha ceccusix MKK, B Gyaywiem 6binu OOCTYNHbI Ha

Indico He no3aHee Yem 3a Heaeno 4o Havyara CecCcuu.

IX.

Cnepayrowasn ceccus MNKK

Cnepaytowas ceccus NKK no saepHon dunamnke coctontesa 23—24 utoHs 2021 roga.

MpenBapuTenbHas nporpamma Ceccum BKIOYaeT crieyoLme Bonpochl:

OTYeTbl N pekoMeHaaLmMn No Temam 1 NpoekTam, 3asepLiaemsiMm B 2021 rogy;
nepsble aKkcnepuMeHTbl Ha ®abpuke CTI;

pPacCMOTPEHMNE HOBbIX NPOEKTOB;

Hay4Hble JoKnaabl;

CTEHO0Bble COOOLLEHNA MOMOAbIX YYEHbIX, NOCBSALLEHHbIE HOBLIM pe3yrbTaTtam U

npoekTam B 06nacTu nccrnegoBaHum no saepHon dusunke.

M. NNeButoBUY H. K. Ckobenes

npeacenatens MNKK ydeHbIn cekpeTapb NMKK
no aaepHoun usnke no agepHon usnke
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MKK MO ®U3UKE YACTUL U NKK NO AAEPHOWU ®U3UKE
OT 21 AHBAPA 2021 r.
ONA 3KCMEPTHOW OLIEHKU
HEYCKOPUTENbHbIX HEUTPUHHbIX MPOEKTOB OUAN

B xone 123-n ceccum YuyeHbii coBeT ogobpun npeanoxenue NMKK no guaunke yactuy
n MNKK no sgepHon usnke o MpoBeOeHUN COBMECTHbIX 3acedaHun Onsa  OUEHKU
HeNTpUHHbLIX npoektoB OUNAWN. 21 aueapsa 2021 roga MNKK no dusmke vactuy m MNKK no
A0epHoOn (busmke NpoBeniM COBMECTHOE 3acefaHue OS1 OUEeHKM NSATUM NPOEKTOB Mo Teme
«HeyckoputenbHas HenTpuHHas omsnka n actTpodmsnKar.

B coortBeTcTBMM € npuHUMnamu, nNpegnoxeHHbiMn  ampektopom  OUAN
I". B. TpyOHMKOBBLIM, KOHEYHOW Uenbko Oblina knaccudukaums NPOEKTOB M MNPUCBOEHMUE
KaXkgoMy OOHOWM U3 Tpex KaTeropuim ¢ UCMofb30BaHUEM CXEMbI, MPUHATON Ha nNpeabiayLemM
COBMECTHOM 3acefaHun B saHBape 2019 roga, ucxoasa, npexae BCero, U3 HayvyHoum
3HaYMMOCTM npoekTa, 9PEPEKTUBHOCTU U pesynbTaToB paboTbl rpynnsl  OUAWN.
PykoBoautensam npoekToB 6bifo NpeanoxXeHo OTBETUTbL HA BONPOCHI U3 KOPOTKOro obLiero
cnucka, nogrotoBneHHoro npeacrasmtenamm apyx MNKK. Kaxabin npoekT Obin pacCMOTpPEH
oaHuM peueHseHTom 13 KK no dmsmnke vactmy n ogHum u3 MNKK no sgepHon cusuke.
Cama aHkeTa, OTBETbl Ha BOMPOCHLI U OTYETbl peueH3eHTOB ObinM pasmelleHbl Ha Beb-
ctpaHunye Indico coBmecTHOM ceccun. OkoHYaTemnbHasi OUEHKa Kaxaoro mnpoekTa
npoBoAMMacb C y4eTOM MHEHUN OBYX COOTBETCTBYHOLUUX PELIEH3EHTOB M MOCHEayoLWero

obcyxaeHus npoekta Ha coBMeCcTHOM 3acefaHum asyx MNMKK.

NMpoekt GERDA (LEGEND)

MKK 3acnywan poknag K. H.TyceBa o npoekte GERDA (LEGEND), nocssiLieHHOM
noucky Oe3HeUTpUHHOro [BoWHOro GeTa-pacnaga '°Ge Cc  MNOMOLLLIO  OTKPbITbIX
Ge-[4eTeKkTopoB, HENnocpeacTBEHHO MOrPY)KEHHbIX B xuakun aproH. [lpoekt GERDA
peanuayetcs B ['paH-Cacco (Utanus) yeunuamm 60nbLUoro MexayHapoaHOro KonnekTuea.

Mocne poctwkeHna 3annaHupoBaHHoW akcnosvuun 100 kr-rogq BTOpas asa
akcnepumeHta GERDA (2015-2020) ©bina ycnewHO 3aBepleHa. bbin  gocturHyT
GecnpeuedeHTHbI ypoBeHb oHa 5 - 10 oTtcyeToB / (kaB-kr-rod). AHanu3 MOMHOro
Habopa gaHHbIx GERDA, cooTBeTCTBYHOLLEr0 CyMMapHON 3Kcno3vumm 127,2 Kr-rog nepeom
1N BTOPOW (pasbl, MO3BONUN YCTAHOBUTL HOBbLIM PEKOPAHBLIV npeden nepuoaa nornypacnaja
ans 6e3HeATpUHHOrO ABoNHOro 6eTta-pacnaga °Ge — cabilwe 1,8-10%° nieT.

Bnevatnawowme xapaktepuctukn GERDA BcensawT yBEPEHHOCTb B OCYLLECTBUMOCTHU
akcnepumMeHTa HoBoro nokornernuss LEGEND ¢ 1 1 "®Ge. MNpeanonaraetcs, yto LEGEND

OypeT npoxoauTb B ABa 3Tana, kak 1 GERDA. Ha nepBom atane 6yaeTt ncnonb3oBaTbCs
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Ao 200 kr repMaHueBbIX [OETEKTOPOB BHyTpu cyulecTtsytowero kpuoctata GERDA.
MnaHupyeTca OOCTUYL YyBCTBUTENbHOCTM 1027 NeT, YTo NOTPebyeT CHUKEHUS TEKYLLEero
doHa B nATb pa3s. lMonHomacwTabHbIi Npoekt ¢ 1T ’Ge HaueneH Ha [OOCTMXKEHWE
yyBcTBUTENBHOCTU 1028 NeT 3a cyeT ymeHblueHMs poHa B AEeCATb pa3 C NoTeHUManbHOM

Luernbio OTBETUTb Ha BOMPOC 006 nepapxmm macc HeVITpMHO.

Pekomengaumu. INMKK npusHaeT BaxHyto ponb rpynnsl OUAN B akcnepumeHte GERDA

(LEGEND) n pekomeHayeT NpoaoimkuTb 3TOT npoekT B 2022—2024 rogax ¢ peruTmHrom A.

NMpoekT SuperNEMO

MKK 3acnywan pgoknag B. W. Tpetbsika o npoekte SuperNEMO, nocesiLeHHOM
noucky 6e3HenTpuHHOro pfABonHoro 6Geta-pacnaga (0v2B) ¢ MCNonb3oBaHUMEM TpPEKO-
KanopMmeTpu4eckon MeToauKku, KoTopasi NO3BONSAET PEKOHCTPYMPOBATb Yriibl U 3HEPruK
NpoayKTOB pacnaga nna kKaxgoro cobbltuss. MHoronetHee yyactne J1AMN OUAN B
aKkcnepumeHTax nepsoro nokoneHna NEMO-2/3 npueno k pesynbstataMm MUPOBOro YPOBHS
ONA ABYXHENTPUHHOTO U Ge3HeWTPUHHOro ABoWHOro GeTta-pacnaga usotonos “8Ca, 82Se,
967y 100\p, 116C(d, 130Te 1 150N,

B LSM (MogaH, ®paHumns) cosgaetca getektop SuperNEMO HoBOro nokoneHus c
NMPOEKTHON BO3MOXHOCTbIO M3MepaATb nopsigka 100 kr pasnuMyHbiX  M30TOMOB C
MakCUMarnbHOW  YyBCTBUTENbHOCTBD  OeTeKkTopa K nepuogam nonypacnaga
T2 (Ov2B) 2 1026 net. «SuperNEMO Demonstrator» (nepBbii Mogynb w3 asaguatu),
KOTOpbIN cenyac HaxoauTCs Ha aTane BBoda B akcnnyaTtaumo, B 2022 rogy OyaeT rotos K
noucky pacnanos 0v2B B ~ 7 kr oboratieHHoro 8Se. Mpynna OUAWN urpaeT BaxHyto pornb B
9TOM TMpOEKTe, B 4acCTHOCTW, B CO34aHWM naccmBHOW 3awwmTtbl, cuctembl VETO,
KanopumeTpa, nporpaMmHoro obecnedeHus u B 06paboTke gaHHbIX, a Takke B pa3paboTke
MEeTOLOB PaanOXMMNYECKON OUYNCTKMN.

NMKK oTmevyaeT, 4TO, HECMOTpPST Ha 9TU AOCTWXKEHWUS, WUCMOSNIHEHWE MpoeKTa
3aEpPXKMBAETCA Ha HECKONbKO neT K, XOTs rpynna npeactaBuna  ybeauTenbHble
00OCHOBaHMSA, 9TO MPEnAaTCTBYET YCMNexy 93KCMEpMMEHTa B  YCNOBUSAX KECTKOW
MEXOYHapOOHOM KOHKYPEHUWWN, YXe HaueneHHOW Ha Cco3faHue BbICOKOYYBCTBUTESbHbIX
AETEKTOPOB TPETLErO MOKOSIEHUSA, UCMOMb3YIOWNX rEpMaHUn U KCEHOH. TeM He MeHee

BO3MOXXHOCTU TPEKOBOIo KarnopuMeTpa, a Takke cBobogHas CenekTMBHOCTbL MO mo6omy n3
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nsotonos-kaHangaToB rnomoryT SuperNEMO BHecTu cBon BKrag B OLEHKY BO3MOXHOIO

curHana 0v2p, obHapy>KeHHOro B pesynbTaTte ApYrnX NOUCKOB.

PekomeHgauma. TIKK  npusHaeT  noTeHuuarnbHble  BO3MOXHOCTM  MeETOAa,

ncnonosdyemoro SuperNEMO, n pekomeHayeT npogormkuTb 3TOT npoekt B 2022-2024
rogax ¢ pentuHrom B. KK npusbiBaeT aBTOpPOB K CO34aHUO 3(PeKTBHOM rpynmbl,

HaueneHHon Ha ncnonb3oBaHue getektopa «SuperNEMO Demonstratory.

NMpoekT DANSS

MKK 3acnywan goknag 0. A. LUntoBa o peaktopHOM HenTpuHHOM npoekte DANSS
Ha KanunHuHckon A3C, NOCBSALWEHHOM MOWUCKY CTEPUIbHbIX HENTPUHO. B akcnepumeHTte
DANSS KOMMakTHbI HEWTPUHHBLIA CMEKTPOMETP ©e3onacHO YCTaHOBMEH psaaoM C
peaktopoM. 3a nATb net pabotbl B 2016—2020 rogax 3apernctpypoBaHa MupoBasi
pekopAaHasi CTaTUCTUKA B YETbIPe MUSINIMOHA PeaKkTOPHbIX aHTUHENTPUHO. OTO MO3BOMMMO
DANSS nonyuunTb pesynbTaTbl MMPOBOrO YPOBHS, Cpeau KOTOPbIX:

e OTCcyTCTBME  3HAYMMOro CuUrHana OCUMMNAUUW  peakTOpHbIX  aHTUHEWUTPUHO
B CTepusbHble HEUTPUHO nocne aHanu3a 6onblien 4vactu cobpaHHOM CTaTUCTUKK
(~ 3 munnmMoHa cobbiTnin). B pesynbTate 6bina ncknoyeHa HanbornbLuas (No CpaBHEHWUIO C
KOHKypeHTaMu) oGracTb NpocTpaHcTBa napameTpoB (sin?(2014), Ami4?) BO3MOXHbIX
ocCuUMNANAUUK, B TOM 4MCMe TOYKa, COOTBETCTBYHOLLAA Iydwemy UTYy peakTopHOM
HEUTPUHHOM aHOMarnuu, UCKNYeHa Ha ypoBHe bornee 5 .

e BO3MOXHOCTb KOHTPOSNIMPOBaTb MOLLHOCTb peakTopa CO CTaTUCTMYECKOW MOrpeLlHOCTbIO
~1,5% 3a pgBa [OHA MW3MEpeHuMrM W OonpefensTb COCTaB S4epHOro  Tonnvea
(cooTHOLWeEHWEe ypaH / NANYTOHWA), YTO MNOATBEPXKOAET MPUMEHUMOCTb MNpPeafOKEeHHON
TEXHOMNOrMN AN KOHTPONSI PeakTOPOB.

OcHoBHOM 3apadert Ha creaylolwem aTane npoekTa ABMASETCS MOAepHM3auums
cnektpomeTpa DANSS-2 ¢ ynydweHnem B ABa pasa 3HEepPreTUyeckoro paspeLleHusi, 4Yto
NO3BONUT CYLLECTBEHHO paclUMpUTb nccnegyemyto obnacte has3oBoro NnpocTpaHcTea AN
noucka CTepWUnbHbIX HENTPWHO, BKMtodas obnacTb (sin?(2014) ~ 0,25, Amus?~ 7 3B?),
B KOTOpOW 6bin nonyyeH curHan B akcnepumeHte NEUTRINO-4, a Takke nonyuntb 6onee
Ka4eCTBEHHbIA CMEKTP PeakTOPHbIX aHTUHEUTPUHO, YTO BaXKHO ANS pelleHus npobnemsbl

cnekTpanbHOW aHOManuu.
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Kpome Toro, nnaHupyeTca npogospkuTb paboTbl MO CO34aHUIO MUHWU-CMEKTPOMETpa
S3 (S-ky6) o6beMom ~ 64 nuTpa C yny4ylleHHbIMWU AeTEKTUPYIOWNMK anemMeHTamu. Takon
aeTektop 6yget pernctpuposatb ~ 300—400 HEUTPUHO B CyTKM M coBMeCTHO ¢ DANSS-2
MOMOXET JlyyLle MOHATb CUCTEMATMKY MCMOMb3YyEMOro MeToaa U3MepeHun.

DANSS — oTHocuTenbHO Hebonbluas konnabopaumsa. PaboTa Ha sgepHOM peakTope
OorpaHu4MBaeT BO3MOXHOCTM OTKpbITMA npoekta DANSS pgna 6Gonee wmpokoro

MeXxXayHapoaHoro cotpyaHmn4decTtsa uUnn gna ero ouCtaHuMoHHO ynpaBiideMoro MCnosiHeEHUA.

PekomeHgauma. [lo cpaBHeHUMO C  AOPYrMMW  HEUTPUHHBIMM  SKCNEepUMEHTaMMU

akcnepuMmeHT DANSS yHuKaneH, Tak Kak CnekTpoMeTp pacrnofnioxeH BOSM3WM MOLLHOro
AOEPHOro peaktopa M MNO3BOSMSET NoSfiydaTb [[aHHble BbICOKOW Hay4YHOW LEHHOCTU C
BGecnpeueaeHTHON CTaTUCTUKON.

MKK pekomeHngyet npogomkuntb Nnpoekt DANSS B 2022—-2024 rogax ¢ periTmHrom A.

MpoekT vGeN (GEMMA)

MKK sacnywan pgoknag A. B. Jlybawesckoro ¢ npegsiokeHnem no npoafieHuto
npoekta vGeN (GEMMA), koTopbin BbinonHsietcs rpynnon OUAN Ha KannHunHckon ASC.
N3mepeHnss cocpeoTodeHbl Ha MOMCKE MAarHUTHOrO MOMEHTa HEWTPUHO WU U3yYeHun
TaKoro CBOMCTBA peakTOPHbIX HEMTPUHO, KaK KOrepeHTHoe yrnpyroe paccesHne HENTPUHO
Ha agpe (mpouecc, KOTOpblii HedaBHO Obin BnepBble UMOEHTUPUUUPOBAH C MOMOLLbLO
HENTPUHO OT ycKopuTens).

B akcnepumeHTe MCNONb3yTCA CBEPXYMCTbIE FEepMaHUEBbLIE OETEKTOPbl C HU3KUM
noporom (200 aB), ¢ Hu3kum doHom 1/ (k3B -kr-geHb), obwien maccom okono 5,5 kr,
pasmelleHHble Ha 65M3KOM paccTosiHMM OT UEeHTpa peakTopa, B noToke 6onee
5 - 10*2 aHTMHENTpUHO / (CM?-C). BbIroAHbIMM  OCOGEHHOCTAMW  YCTaHOBKM  SIBMSAKOTCSA
3awmTta 50 M B. 3. M NEpeaBMKHOM CMNEKTPOMETP, MNO3BONANOLWMIA BapbUpoOBaTb MOTOK

aHTI/IHeIZTpI/IHO. SKCI'IepI/IMeHT HaxoguTcda Ha HavarbHOM 3Tane Ha6opa OaHHbIX.

PekomeHgaumm. HeCMOTpﬂ Ha 3a0EpPXKMU B peann3aunn npoekrta n, Kak creancrseume,

CHWXEHHbIN Hay4dHbI Bbixog, MKK oTmevaeT cepbesHble oba3atenctsa rpynnsl OUAN u
ee CnocobHOCTb CaMOCTOATENBHO NPOBOANTL UCCIEAOBaHUSA, a Takke NoTeHuman npoekTa
B YCINOBUSIX CWUMbHOWM MEXAYHAPOOHOW KOHKYPEHUWW, B YaCTHOCTW, NO HabnwgeHwto

KOrepeHTHOro paccesHnUs HeNTPUHO.
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MKK pekomeHayeT npoposrkeHMe u nonHoe duHaHcupoBaHue npoekta vGeN B

2022-2024 rogax ¢ peruTunHrom B.

Mpoekt EDELWEISS-RICOCHET

MKK 3acnywan poknag E. A. AkyweBa o0 nocrnegHux pesynbTatax 3KcnepumMeHTa
EDELWEISS v o0 npogomkeHun ero uccrnegoBaTenbCKOM MporpamMmmMmbl C HOBbIMU
KpnoreHHbiMn getektopamn (HPGe-bonomeTtpamu), koTopas byaet pacluvpeHa 3a cuyet
BKIMIOYEHUSA WCCreAoBaHMM KOrepeHTHOro YMnpyroro paccesiHna HEeWTPUHO Ha sappax
(Coherent Elastic Neutrino(v)-Nucleus Scattering — CEvVNS). INKK oTmevaeT ycnewHyto
pa3paboTky BonomMeTpuyecknx aeTekTopos, koTopble no3sonat EDELWEISS-RICOCHET
NPOBOAUTL BbICOKOTOYHbIE CMEKTPOMETPUYECKNE U3MEPEHUs BMNfOTb OO0 OYEHb HU3KMX
9Heprun (c aHepreTudecknm noporom Hwxke 100 aB), roe nposiBneHne HOBOW (PU3NKKN B
3NeKTpocnaboM CeKTope OXMOaeTCA KaK MCKaKeHue ISHepreTU4eckoro crnektpa saep
oTaayn, BbizaBaHHoe CEVNS.

MepBbin atan nporpammbl RICOCHET c¢ kpynHomacwTabHbiM (Kr-macwTaba)
9KCnepuMeHTOM OyaeT NpoBOAUTLCS Ha mccnegoBaTenbckom peakTtope ILL (FpeHobnb,
®paHuus). B 1o xe Bpemss B EDELWEISS no-npexHemy 6yayT ncnonb3osaTbCs HOBEWLINE
AETEKTOpbl ANs NPSIMOro noucka 4acTuu, TEMHOW MaTepum U3 ranakTMyeckoro rano B
obnactn manbix macc WIMP (1 MB/c? 1 HUXe), HeAOCTYNHON ANs BONbLUNX 9KCMNEPUMEHTOB,
NCNOMb3YOLWNX AETEKTOPbI HA CKMKEHHbIX 6riaropoaHbix rasax (Ar/ Xe).

MKK ¢ yoosnetBopeHnem otmevaeT, 4to EDELWEISS-RICOCHET cocpefoTtoyeH Ha
PEeLIEHNN UHTPUTYIOLWNX NpobrnemM CcoBpeMeHHOM ¢U3nKkn, [obuncs nyvywmnx B Mupe

pe3ynbTaTtoB N COXpaHAET CUJIbHble KOHKYPEHTHbIE BO3MOXHOCTHU.

PekomeHgaumsa. KK pekomeHayeT npoAomKUTb MCCreaoBaTerbCKylo nporpaMmmy

EDELWEISS no npssMoMy MOUCKYy 4YacTul, TEMHOW MaTepuu U paclumputb ee 00 NpoekTa

RICOCHET no npeuunanoHHomy namepermto CEvNS B 2022-2024 rogax ¢ penTuHrom A.

M. NleButoBu4 . Ueppys

Mpencepatens MNKK MpencepaTtens MNKK
no saepHon usnke no omnaunke YacTtul



