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The standard reaction methods, such as fragmentation, fission or fusion used to synthesize
exotic nuclei, have reached their experimental limits. Multinucleon transfer (MNT) reactions are
discussed as the potential method to reach the still unknown region of exotic proton/neutron-rich
heavy and superheavy nuclei. Studies of MNT reactions to follow this goal are presently a hot
topic in various laboratories around the world. At the SHIP velocity filter of GSI Darmstadt,
our high sensitivity leads for the first time in collisions of *®Ca+2*®Cm to the discovery of
five new isotopes with Z > 92 produced in MNT reactions. It also enabled the observation of
three nuclei of the quite heavy and neutron-rich isotope 2°°No. These results are very promising
for further studies of MNT reactions for the synthesis of new heavy and superheavy nuclei. The
implementation of improved detection efficiency, a faster data acquisition system, the use of various
actinide targets, a longer irradiation time along with optimal field settings will be beneficial. This
additionally allows one to suppress high background and to observe new neutron-deficient nuclides
in the Z > 92 region of interest with a half-life of up to microseconds, and also several above-
target nuclides located close to the border in the present nuclear chart are possible to be reached.
In this context, first experimental tests for separation of the transfer products with the use of the
SHELS velocity filter at FLNR JINR in Dubna were performed. The applied fast detection systems
assured its best possible performance, similar to SHIP, for the future investigation of deep inelastic
transfer collisions. In this paper, our results are discussed together with previous measurements,
and perspectives are given for the application of multinucleon transfer reactions to produce new
heavy and superheavy isotopes. A project of a new kinematic separator intended for studies of
MNT reactions is also discussed. We plan to implement the project together with modernization
of U400 cyclotron (U400R).

CraHiapTHble peakLWH, TaKHe Kak (parMeHTalys, paclielyieHHe WM CJHsSHHE, WCMOJb3yeMble
L7151 CHHTe3a 3K30THYeCKHX SIep, NOCTUIJIM CBOMX KCIIePHMEHTA/bHBEIX NpefiesIoB. B kauecTBe noteH-
LHa/bHOH 3aMeHbl UM 0OCYXKAAeTCsi UCIOJNb30BaHHE peakUHil MyJbTHHYKJIOHHOH mepenaun (MHIT)
IJIsl NOCTHXKEHHUsI [0 CHX TOP HEH3BECTHOH 00JACTH CYIIECTBOBAHUSI MPOTOH/HEHUTPOH-HU3GBITOUHBIX
TSKENBIX U cBepxTsikesblx suep. Mccnenosanuss MHII-peakuuét 1715 TOCTHKEHHST JaHHOH LEJH §B-
JSIOTCA B HAcTosilllee BPeMs OuYeHb IMOMYJISAPHBIMHA B Pa3/HuHbIX Jadopatopusx Mupa. PuabTp mo
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6ercrporam SHIP B GSI B Japmiurtaare MoxKeT oOeCHeddTb BIEPBble B MHpPEe BBICOKYIO UYBCTBH-
TeJbHOCTb, HEOOXOAUMYIO /IS OTKPBITHS MATH HOBBIX M30TONOB ¢ Z > 92 B peakuusax MHII npu
crosikHoBeHusx *8Ca+28Cm. Takxke OH MO3BOJIsET HAGMIIONATh TPU AAPA NOCTATOUHO TSAXKENOTO U
HelTpoH-us6uiTouHoro uzorona 2°°No. IMosyueHHbIe pe3y bTaThl ABASIOTCS MHOTOOGEIIAIOMIUMY 11t
JasibHeHIINX HCC/elOBaHHI BO3MOXKHOCTH Hco/b30BaHus peakuuit MHII 1714 cMHTe3a HOBBIX TsxKe-
JBIX M cBepXTsixKeJblX sifep. McnonbsoBanue ynydiieHHoH 3((eKTUBHOCTH IeTeKTHpOBaHHUS, GoJee
OLICTPOH cHCTeMbl cOOpa NaHHBIX, PAa3/IHUHBIX MHUIIeHeH-aKTMHHIO0B, GoJjiee NJUTEJBLHOIO BpeMeHU
00s1y4eHHsl Hapsy C ONTHMaJbHBIMM HacTPOMKaMH MOJ MOXET [1OMOYb MPOBOAMMBIM HCCJe0Ba-
HusiM. [lepeunc/ieHHble M3MeHeHHs! TakXKe MOMOI'YT [OIaBHUTb CHJIbHBIH (DOH M GecrnpensiTCTBEHHO
HabJ01aTh HOBble HEHUTPOH-JeUUUTHBIE HYK/IUAB B HccaefyeMod objactv Z > 92, BpeMs MOJy-
pacnajza KOTOpPbIX COCTaB/sfeT MHUKPOCEKYH/bl, U HECKOJNbKO HYKJHIOB CO CPaBHUMBIMH C HCCJIeLye-
MBIMH Z, HaXOASLIMMHCS GJIM3KO K I'PaHHMLIe H3BECTHOH KapThl siep. IlepBble TecThl 10 pasieseHHI0
TNPOLYKTOB Nepenauu ¢ nomoupio ¢uabrpa no 6sictporaMm SHELS 6vin nposenensr B JIAP OMAN
B [ly6He. Mcnosb3oBaHHbEIE CHCTEMBl OBICTPOrO AETEKTUPOBAHUA 00€CIeUH/IH HAUMyUIIYI0 BO3MOXK-
HY10 pe3yJbTaTHBHOCTb, cxofHyto ¢ SHIP, u MoryT B nasbHeilleM NpUMEHSITbCS AJIS1 HCC/Ie0BAHUS
r/1y00KOHeyTpyTHX CTONKHOBEeHHH ¢ nepefayeil. B naHHOl paboTe npeacTaB/ieHHble Pe3y/bTaThl CPaB-
HHUBAIOTCA C NPeAbIIYIHMH ONMy6NIHKOBAaHHBIMH H3MEPEHUSMH, a TaKKe 00CYKIAI0TCH MepPCHeKTHBbI
NpHUMeHeHHsl peakUMi ¢ MyJbTHHYKJOHHOH Nepefadyell 1/ CHHTe3a HOBBIX TSXKeJIbIX M CBEPXTSXKe-
Jblx u3oTonoB. Takxe B pa6oTe o6cy2KaaeTcs HOBbIH KHHEMAaTHYeCKHUH cenapaTop, npejHa3HaueHHblH
nas ucesenopanuil peakuuit MHII. B nasnbHefieM nsaHupyeTcst yaydlleHHe NPOeKTa 3a cueT MO-
nepHusaunu ukaorpoda U400 (U400R).
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