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Mass measurement allows one to determine the full binding energy of the nucleus — the
integral characteristic of all atomic and nuclear forces, which are key to solving fundamental
problems in physics, including nuclear physics, astrophysics, the physics of fundamental interactions
and symmetries, and neutrino physics. High-precision mass spectrometry could solve the problems
of proton and neutron shells location in the nucleus (precision AM/M ~ 1079), the study of the
nuclei deformation phenomena, searching for the so-called “halo-nuclei”, the correct description
of the heaviest elements formation during astrophysical r- and rp-processes of fast neutron and
proton captures respectively (precision AM/M ~ 1077).

For this reason, a new facility for the high-precision mass spectrometry of heaviest nuclei is
being built at the Flerov Laboratory of Nuclear Reactions, JINR. It will include a new target block,
gas-filled separator for the reaction products, a cryogenic gas-filled ion stopping cell (cryocell), a
radio-frequency quadrupole transport system and a multi-reflection time-of-flight mass spectro-
meter (MR-TOF-MS). This setup could provide mass measurements with a precision of about
AM/M ~ 1077, The cryocell is one of its most crucial components. This is a powerful instrument
for the fundamental research due to its high conversion coefficient of the fluxes of reaction products
with heavy ions at energies of 5-10 MeV/nucleon into low-energy secondary beam and low
extraction time. It could open the possibility to perform mass analysis of short-lived isotopes with
a lifetime of 100 ms and more.
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B3aUMOIEHCTBUH U CUMMETPHH, (PU3HKY HelTprHO. C MOMOLILBIO NPELU3HOHHON Macc-ClIeKTPOMETPHU
MOXKHO pelIWTb 3aJa4yd pacIoJIOKEHHs NPOTOHHBIX M HEHTPOHHBIX 0060/04eK B sape (C OTHOCH-
TesbHOH TOuHOCTBIO AM/M ~ 1079), usyuenus spjeHus snepHoi AebopMainvd U MOMCKA Tak
HasblBaeMbIX raJjo-sjiep, KOPPEeKTHOro OMHCaHHs Mpouecca oO6pa30oBaHUS TsKeJeHIIHX 3JeMeHTOB
MOCPeLCTBOM aCTPO(U3NUECKUX 7~ U TP-TIIPOLECCOB OBICTPbIX 3aXBaTOB HEHTPOHOB U MPOTOHOB COOT-
BeTCTBEeHHO (C TouHOCTbIO AM /M ~ 1077).

Jns atux ueneit B JIAP OUAU ctpontcs HoBasi 3KCepUMeHTa bHasi YCTAHOBKA JJISi TIPELU3H-
OHHbIX M3MepeHH# Macc. OHa Oyner BKJ/0OUaTh B ceOs HOBHIM MHILIEHHBIH OJIOK, Ta30HANOJHEHHbIH
cenapaTop NpoAyKTOB PeaKLHH, KPHOTeHHYIO Fa30HAMONHEHHYIO TUelKY (TaK Ha3blBaeMylo KpHOsuel-
KYy), Paavo4yacTOTHbIE KBaIpPYMOJbHbIH TPAHCIOPTHPOBOUHBIN KaHAJ M MHOTOOTPaXKaTeJbHBIN Bpe-
MSIIPOJIETHBI Macc-crieKTpomeTp. JaHHasi ycTaHOBKa [103BOJIUT NPOBOAUTH HM3MepeHHs Macc sjep
¢ TouHocTbi0 Topanka AM/M ~ 1077, KpHosueiika sBJseTcsl OfHOH M3 CaMbIX BaKHBIX dacTeil
NJIaHUPYEMOH YCTAHOBKHU. DTO MOLIHBIH HHCTPYMEHT I/ (yHIAMEHTaJbHbIX HCCNENOBaHHH suep
BCJIE[ICTBHE ee BBICOKOTO Ko3(dHLHeHTa NpeoOpa3oBaHUs IOTOKA NPOAYKTOB pPeaKUHH C TsKeJbIMH
voHaMu ¢ 3Heprueil 5-10 M3B/HYKJOH B HHU3KO3HepreTHUeCKHH BTOPUYHBIH MYUOK M Masoro Bpe-
MeHH 3KCTpakKLHHU. B pesy/nbraTe MoxKeT ObITb OTKPbITa BO3MOXKHOCTb JJIsl IPOBEJEHUS Macc-aHalu3a
1J15 KOPOTKO2KHUBYLIHX M30TONOB cO BpeMeHeM xU3HU 0T 100 Mc U BhILLe.
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