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B mukie paboTte mpencTaBieHbl pe3yabTaThl MEPBBIX HKCHEPUMEHTOB, BBINMOIHEHHBIX B 2020-
2022 romax Ha HOBOM Ta3oHamosiHeHHOM cemnaparope DGFRS-2 ®abpuku CBepXTsKETbIX
OnementoB (CTD). Llenp naHHBIX SKCIEPUMEHTOB 3aKIHOYaJach B H3YYEHHHM BO3MOXKHOCTEH
®abpuku CTD 11 TPONODKEHHMsS] UCCIIENOBaHMM HamOojee TsKEIbIX sjuep. Bricokas
4yBCTBUTEIBHOCTh HOBOI'O 3KCIepuMeHTanpHOro komiuiekca JISIP OMSUN no3Bonuna HE TOJIBKO
U3YYUTh €ro TEXHUYECKHE XapaKTEepUCTUKHU, HO U 3aMETHO MPOJBUHYTHCS B HCCIEAOBAHUU
pannoaKTUBHBIX CBOWCTB H30TOMOB CTD M HMX 00pa3oBaHHMs B pEaKIUSIX MOJIHOTO CIUSHHS
B3aUMO/ICCTBYIOIIMX SIAEP.

DKCHEpUMEHTHI MO0 M3ydeHHI0 peakiuu > Am+*Ca GbUIM BBHINOTHEHBI TIPH MIECTH SHEPIHX
“8Ca. Bwino 3apernctpuposaHo 125 memnodek pacmana n3oTonoB Mc. Takoe KOJIHUYECTBO IEMOYeK
OoJsiee 4eM B TPH pa3a MPEBBIMIACT YUCIIO PACIAI0B 3TUX U30TOIOB, 3aPETUCTPUPOBAHHBIX B HAIIUX
MPEIbIAYIINX SKCIIEPUMEHTaX, BIMOJIHEHHBIX Ha cenapaTope DGFRS B Teuenne 2003-2012 rogos.

W3 cpaBHEeHUs C pe3ylbTaTaMH MEPBBIX SKCIEPUMEHTOB OBLJIO MOKa3aHO, YTO 3(PPEeKTUBHOCTD
cOopa sziep Ha ASTEKTOpax HOBOT'O cemaparopa B JBa pasa npessimaeT Tpancmuccuio DGFRS, uto
KpaliHe Ba)XKHO JJIs1 IOCTaHOBKHU AKCIEPUMEHTOB 10 cuHTe3y HOBBIX CTO Tsxenee Og (Z=118).

BriepBble CHHTE3MPOBAH HOBBIH, camblii nerkuit uzoron *Mc. CBoifcTBa ero pacmaaa MMeEIOT
Oomplioe 3HAuUeHWE Ui WACGHTH(QHUKAIMKM HOBOro aneMeHTta 119, mnpoaykra peakuuu
2B Am(**Cr,3n)**119, MeTomamu KOppeAlUi ¢ M3BECTHBIMH SIPAMH M TIEPEKPECTHBIX PEAKIUH.
OmnpeiesieHo ceueHre Sn kaHajia peakiuu “*Am+*Ca, 5ToT kaHan paHee HaGmOHANCA TOILKO B
PEaKIUIX C YeTHBIMH 110 Z MUIIEHHBIMH siipaMH (TI0 OTHOM IIeTouKe B peakuusx ¢ 2*Pu u **Pu).

MaxkcumansHoe cedenue peakuuu > Am(*3Ca,3n)**Mc cocrasuno 17 16 (1 6 = 10¢ cm?), uto
B JIBa pa3a BbIIIE paHEe U3MEPEHHBIX 3HAUEHUUN U SIBISETCA CaMbIM OOJIBIINM M3 BCEX W3BECTHBIX
ceueHH 00pa30BaHUs CBEPXTSIKEIBIX SIIEP.

N3mepens! u onpeneneHsl ¢ 00IbIIe TOUHOCTRIO CBOMCTBA pacnaaa 21 m3otoma CTD ot Mc 1o
Db. B skcniepumenTax, BeimoiaHeHHBIX paHee B JISIP (DGFRS), a mozxe B GSI (TASCA) u LBNL
(BGS), y n3otoma Db (mepuox momypacmnaga okono 1 j.) HaGTIOAAT0Ch TOIHGKO CIIOHTAHHOE
JeneHre. 3aperucTpupoBaTh €ro BO3MOXKHBIN anb(da-pacna He MO3BOJISUIH OO0JIBIIOE BpeMst )KU3HU
U BBICOKMH (OH YacTull, HE OTIMYUMBIX OT aib(a-yactull. brnaromaps BbicOKOMY (akTOpy
nojasieHus ponoBsix yactull Ha DGFRS-2 (na nBa nopsijika) yaanoch BepBble 3aperHCTPHPOBATh
anbda-pacnan 2°Db, BeposATHOCTH KOTOPOro cocTapiseT okono 50%. DTo MPHUBENO K OTKPHITUIO
HOBOTO CHOHTAaHHO jejsimerocs msoroma ~*‘Lr. TTockosibKy BCe MpembIAyIIMe OLEHKH IMepuoia
nonypacnaga Db ocHOBbIBaIUCh Ha HAONIOJEHMH CIOHTAHHOTO JENEHUs B KOHIIE IEMNouYeK
pacmaza “%Mc, xoTopoe MoOkeT ObITh 00YyclOBIeHO Kak jeieHueM Db, tak u 2%*Lr, mMoxkHO
yTBEpIK/IaTh, 4TO PaMOAKTUBHBIE cBOMCTBA “°Db Takke Onpe/ieieHb BIIEPBEIE.



BriepBsie 3aperncTpUpOBaHa BETBb HAa CIIOHTAHHOE JIEJIEHHE M30Tona 2/°Rg B IIeMoYKke pacmaja
287Mc, 4TO TO3BONKIIO ONPENETUTh €r0 CTAOMILHOCTE OTHOCHTENBHO JEIEHHS.

Takxke IPOBENEHbI CEPUHM SKCHEPUMEHTOB II0 M3YYEHHMIO HM30TONOB HYETHHIX DJJIEMEHTOB B
peakmusax 2*?Pu+*Ca u 28U+*Ca.

B peakuuu 2*¥U+*Ca 3apeructpuposano 16 nenouek pacmana 2**Cn (Z=112) u ero mouepHnx
anep BioTh 10 2R (Z=104) npu aByx sHeprusx **Ca BOIM3M KyJIOHOBCKOro Gapbepa peakiuu.
WutencuBHOCTh mydka *8Ca mocturanma 6.5 MKA d9acTuil, 4To B 6 pa3 TPEBHICHIO BO3MOKHOCTH
CYILECTBYIOLIUX B MUPE YCKOPHUTENEHA.

DTOT e HM30TON HaOmoancs Mocie pachaja ero MarepuHckoro msoroma 2Y’Fl B peaxiuu
242py(*8Ca,3n)*'Fl. CuntesupoBano 69 memouek ero pacrnaga. OTMETHUM, YTO GOIBIIMHCTBO
IernoYeKk OOpHIBAETCS CIIOHTAHHBIM JenenHueM sjapa > Ds (Z=110). Panee Habmomanuch Iuib 4
LIENOYKH, B KOTOPBIX 3TOT M30TOI MCHBITHIBAN anb(a-pacnaj. B JaHHBIX >KCHEPHMMEHTaX Ha
DGFRS-2 3apeructpupoBano 11 HoBeIXx ambda-pacmago 2’°Ds. DTO MO3BOMMIO HE TOJIBKO
3HAYUTENLHO TOYHEE ONpeleluTh CBoicTBa mouepnux saep > °Hs, *’'Sg u 2'Rf. PesynbTarhl
YKa3bIBAIOT Ha CyliecTBoBaHHe pacnafoB 2°'Fl, ?8Cn u 2”’Ds yepe3 pasHble ypoBHM 3THX fJED,
KOTOpbIE B OJHOM CiIydae BeIyT K anbga-pactany >°Ds, a B IPYroM K €ro ClIOHTAHHOMY JIeJIEHHIO,
yTo He Habmonanock y saep CTD. Panee Takas 0coOCHHOCTh OblJIa OOHApYXEHA TOJNBKO Yy JIBYX
nerkux saep 26'Rf u 2'Md.

3HAuMTENbHOE IIOBBINIEHUE 4YHCIA 3aPETHMCTPUPOBAHHBIX SIEp IPUBENO K 0OIee TOYHOMY
onpesieniennio cedenuss peakuuu 2**Pu(**Ca,3n)**’Fl, xoTopoe oKa3aloch BTpOE BHILIE paHEe
W3BECTHOUN BEJIUYMHBI.

B apyrom kanane peakiuu, >*Pu(**Ca,4n)’*Fl, cunresupoBano 25 Iemnodyek 4eTHO-YETHOTO
uzotona 2%°F1, KOTOpBIi MPUONU3UTENBHO C PABHBIMH BEPOATHOCTSIMH MCHBITHIBAET alb(a-pacra
I JIEJIUTCS CIIOHTAaHHO. HOBbIE IaHHBIE MO3BOJIMIIM TIOJTYyYMTh JBA CYIIECTBEHHBIX PE3YJIbTATA.

Bo-TIepBHIX, OHM CTaBAT MOJ COMHEHHE DPE3YJbTaThl OMNBITOB, MPOBEICHHBIX HA CEMapaTope
TASCA (GSI), B KOTOpHIX B OAHOH M3 JBYX HAaOMIOAEHHBIX Iemodek pacmaga - CFl
IPETOIOKUTENLHO HAOIIOANCS pacha] 4YeTHO-YETHOrO SApa Ha BBICOKUM DHEPreTHYECKHIA
YPOBEHb JOYEPHETO SApa, YTO MOMKET YKa3blBaTh Ha Ae(OPMAILHI0 YKa3aHHBIX S€p, KOTOpas He
cileqyeT U3 TPaAULMOHHBIX TeopeTudeckux pacueroB. Uucino saep 2*°Fl, B koTopbIX Takoil pacma
He HaOIII0IaJICs, Ha HOPAIOK IPEBBIIIAIOT Pe3yIbTaT YKa3aHHON paboThL.

C apyroil CTOPOHBI, BIEPBBIC Il YETHO-YETHOTO CBEPXTSIKEIONO SApa 3aperMCTPUPOBaHA
JIOTIOJIHUTENbHAST K OCHOBHOM JMHHUA, dHeprus kotopoil Hmwke Ha 100-200 xaB. OpgnHum wu3
BO3MOXKHBIX 00BACHEHHI MPOMCXOKICHUS STOM IMHUM ABIAETCS Paclaj U3 OCHOBHOTO COCTOSHHMS
286F] (0") na mepBbIil POTALMOHHBINA YPOBEHD JOUEpHETro Aapa 252Cn. DTo MPeAToNokKeHHE XOPOLIO
coracyercs ¢ pacdeTaMu sHeprun yposHs 2. TouHOe M3MepeHHe SHEPTUH STOTO YPOBHS ITO3BOIIHT
B Oy/lyIlleM BIIEPBBIE ONPEEINTH Ae()OPMAIMIO CBEPXTSIKENOTO AApa.

He MeHee MHTEPECHBIM MPEICTABISAETCS APYroe 0ObICHEHHE MPUPOILI HAOMIOAABLIEHCS THHUK
— pacmaj saep 4epe3 MX M30MepHble cocTosiHus. COracHo pacdeTaM, TAKOE OTIMYHE B SHEPIUH
MOYET OBITh OOYCIOBJIEHO paclajaMM 4Yepe3 1Ba TEOPETUYECKH IIPEICKA3aHHBIX H30MEPHBIX

YPOBHS 5-; anep 2%6F1 u 2%2Cn. Takue 2K30THYECKHE pacnajbl TAKXKe HUKOTA He HAOMIOAAIUCh I

CBEPXTSKEINBIX AIEDP.

B xone nmaHHBIX SKCHEPUMEHTOB OoJjiee TOYHO ONpe/eNieHbl CBOWCTBA pacmaga 8 H30TONOB
sneMeHToB oT Rf mo FI.

OCHOBHBIE pe3yJIbTaThl padOTHI:

bnarogapst BbICOKOI YyBCTBUTEIBHOCTH HOBOTO 3KCIIEpUMEHTaIbHOTO KomIuiekca JIAP OUSAN,
B ONMCAaHHBIX PKCIIEPUMEHTaX ObLJIO CHHTE3MpOBaHO 125 memodek pacmanoB u3oronoB Mc u 110
1enoyek, HAYMHAIONMIUXCS ¢ pachagoB u30Tonos Fl u Cn, BHepBbIe CHHTE3MPOBAHbI M30TOMBI “**Mc
u 2**Lr, ycranoiens! coiictsa 2°Db, usmepens! GpyHKIME Bo3OYyXIeHHs Tpex peakuuil mpu 11
sHeprusx uoHoB **Ca. BceiencTeue 6OJBIIOrO 4YWMCIa CHHTE3MPOBAHHBIX sjep OONiee TOYHO
M3MEpEHbl MaKCUMYMBbI CEUeHHH peakuuii ¢ sapamu mumienedl us **Am u 2**Pu, xoTopble
OKa3aJIUCh CYIIECTBEHHO BBIIIE paHEe M3BECTHBIX 3HaueHHH. Iloiaydyena HoBas uHpoOpmanus o
paaroakTUBHBIX cBocTBax 30 n3oTomoB anneMeHToB oT Lr u Rf no F1 u Mc.



[TonyueHHble pe3yiabTaThl MPOJIEMOHCTPUPOBAIA BBICOKYIO YYBCTBUTENbHOCTh Dabpuku CTD,
KOTOpas HCO6XOI[I/IM3. UL IIPOJOJIZKCHUA I/ICCJIGI[OBaHI/Iﬁ O6J13_CTI/I CBCPXTSKCIIBIX JJICMCHTOB U
CUHTE3a HOBBIX 3J1eMeHTOB 119 u 120.
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