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Superfluid He-4 can serve as a tool for neutrino and dark matter detection. Low-energy neutrino
interactions with superfluid He-4 can take place in the form of coherent elastic neutrino—atom
scattering (CEvAS), a process that has not been observed so far. The first experimental study of
CEvAS is in preparation in the National Center for Physics and Mathematics in Sarov. Using a
high-intensity tritium neutrino source and a superfluid He-4 detector, it will have a rich potential
to test the neutrino physics of the Standard Model and beyond it at unprecedentedly low energies.
For example, one of the observable effects of the physics beyond the Standard Model in CEvAS
can be neutrino millicharge and magnetic moment. In this study, we apply the formalism of open
quantum systems to describe the evolution of the recoil helium atom after neutrino scattering on
superfluid helium. In particular, we have obtained the Lindblad equation for a helium atom with an
initial recoil energy higher than 2 meV, which suffices to remove the atom from the condensate.

Csepxtekyunii He-4 MoxeT ClyKHTb HHCTPYMEHTOM JJs OOHapy»KeHHs HEHTPHHO M TeMHOH
MaTepuH. BsanMoneficTBHS HM3KOSHEPreTHYeCKHX HEHTPHHO co cBepxTekyuuM He-4 Moryr mpowc-
XOIUTb B (hOPMe KOTePEeHTHOro ympyroro paccesHus HefitpuHo Ha artomax (CEvAS) — mpouecca,
KOTOpBbI# 10 cuX mop He HaOmwopancs. B HauuonanbHoM neHTpe (pusuku U mareMmaTHku B CapoBe
FOTOBHTCS MepBOe 3KcnepuMeHTambHoe HccnenoBanne CEVAS. Tlpu ucnosnb3oBaHWKM TPUTHEBOTO HC-
TOUHHMKA HEHTPHHO BBICOKOH MHTEHCHUBHOCTH W JeTeKTOpa Ha OCHOBe cBepxTekydero He-4 on Oyner
o6safaTh GOJBLUIMM MOTEHLHAIOM [/ NPOBepKH (PU3HKH HelTpuHO CTaHIApTHOH MOJENH U 3a ee
npefenaMH NpH GecrpelefleHTHO HU3KUX dHeprusx. Hanpumep, onHUMH M3 HabJiofaeMbIX (UsHye-
ckux 3(dexToB, BeIXOAAMUX 32 paMku CranpapTHoil Momenu, B CEvAS MoryT 6biThb MUMIH3APS
HeHTPHUHO U MarHUTHbIE MOMeHT. B aToii pabore mpuMeHeH (pOpMasU3M OTKDPBITHIX KBaHTOBBIX CH-
CTeM JJIfl ONMCAHMS SBOJIIOLMH aToMa OTJauH MO0CJe paccesHUs HEHTPHHO Ha CBEPXTEKYYeM TeJIHH.
B uacrtHocTH, nosmyueHo ypaBHeHue JIuHnbsaana Aas atoMmMa reqds ¢ HadaJbHOH 3HEpPrued OTaauH
6oJee 2 M3B, moctaTouHON A1 BEIOMBAHMSI aTOMa M3 KOHJEHcATa.
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