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np~ CTOnKHOBeH~~ OYeHb THmen~x HAep (Z ~ 82) np~ SHepr~~x 
H~me KynoHOBCKOro 6apbepa B SKCnep~MeHTax Ha YCKOP~Tene 
UNILAC(GSI) ABe rpynn~ Ha6n~Aa~~Y3K~e e• ~ Koppen~posaHH~e 
e•e--n~K~ c ~HBap~aHTHOA MaccoA -1630, -1780 ~ -1830 KSB w~p~
HoA -24+40 KsB' 1· 2

'. nonomeH~e n~KOB Ha wKane sHepr~A (cnerKa 
OTn~YalOllleecH B pa3HblX ny6n~Ka4~HX) ~ ~x w~p~Ha He 3aB~CHT. 
OT nonHoro 3apHAa CTanK~Ba~~~XCH HAep, ceYeH~e 3aMeTHO 3aB~C~T 
OT 3apHAa HAep. 0AHaKO TaK KaK ST~ n~K~ Ha6n~Aa~TCH ~ np~ z < 
< Zc = 173, TO He B~AHO npHMOA CBH3~ ST~X HBneH~A co cnoHTaH
HblM pomAeH~eM no3~TPOHOB B CBepxKp~T~YeCKOM KynoHOBCKOM noTeH-
4~ane. KpoMe ~Me~~~x MeCTO e•e--n~KOB B SKCnep~MeHTe 131 B CTon
KHOBeH~HX U+Th Ha6n~AancH KOppen~poBaHH~A np~ yrne pa3neTa 
180° rr-n~K np~ CYMMapHoA SHepr~~ 1062 KSB c w~p~HOA 2,5 KSB. 
0AHaKo B 6onee no3AHeA ny6n~Ka4~~ sToA rpynnbt 141 coo6~aeTcH, 
YTO STOT n~K MOmeT 6~Tb CBH3aH C ~3nyYeH~eM ~3 B~COKocn~HOB~X 
COCTOHH~A pacceHHH~X HAep 238 U. 

Ecn~ B SKcnep~MeHTanbHOA AOCTOBepHOCT~ nepeY~cneHH~X HBne
H~A ceAYac HeT COMHeH~A, TO AOCTaTOYHO npaBAOnOA06HaH ~x ~HTep
npeTa4~H noKa OTCYTCTByeT. npeAnp~HHT PHA nonbtTOK AaTb o6bHCHe
H~e ST~M SKcnep~MeHTanbHblM pe3ynbTaTaM. Ha~6onee paHHee o6bHC
HeH~e - KaK pacnaA HOBo~·nerKoA HeATpanbMO~ YaCT~4bl - CKanHp
HOA ~n~ nceBAOCKaAHPHOA - aKC~OHa - ManosepOHTHO, Bo-neps~x, 
~3-3a Han~Y~H HeCKOnbK~X e•e--n~KOB, a BO-BTOp~x - ~3-3~ 6e3-
ycnewH~X no~CKOB TaK~X YaCT~4 B HAepH~X peaK4~HX ~ B SKCnep~
MeHTax T~na beam-dump' 5

'. 

r~noTe3bl, ~cnonb3Y~~~e Y~CTO sneKTpOMarH~THOe B3a~MOAeAcT
B~e'6'71, 06bHCHH~T Ha6n~AaeM~e n~K~ ~HTep~epeH4~eA MemAY pa3-
n~YH~M~ npo4eccaM~ pomAeH~H no3~TPOHOB. 0AHaKO pacYeT~ 3AeCb 
Ype3B~YaAHo cnomH~, ~ see 04eHK~ Aenan~cb Ha npocTeAw~x Mo
AenHx. 

0TMeT~M TaKme npeACKa3aH~e' 81 6oraToro cneKTpa Ksa3~cTa-
4~0HapH~x YPOBHeA, nonyYeHHOe B peweH~~ penHT~B~CTCKOA Kyno

"HOBCKOA 3aAaY~ ABYX Ten Ha OCHOBe KBa3~noTeH4~anbHOro nOAXO
Aa B MOAen~ B3a~MOAeACTB~H CKanHpH~X YaCT~4-

Ha~6onee cMenoe npeAnonomeH~e CAenaHo HecKonbK~M~ rpynna
M~ 0 ~cipM~POBaH~~ B c~nbH~X sneKTPOMarH~TH~X nonHX B o6natT~ 

-B3a~MOAeACTB~H THmen~x HAep HOBOA ~a3~ KBaHTOBOA sneKTPOA~Ha
M~K~/9-12'. no sToA r~noTe3e Koppen~posaHH~e e•e-- ~ rr-nap~ 
o6ycnosneH~ pacnaAOM aHanor~YHoro no3~TpOH~~ CBH3aHHoro e•e--
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E1 + E2 [keVI 

Pee. CneKTP, nony4eH
HbJH H3 ABYMepttoro 
pacnpegeneHHH aMnne
TYA COBnagaID~HX no 
BpeMeHH HMTIYDbCOB 
B Ge(Li)-geTeKTopax 
B COOTBeTCTBHH C yc
DOBHeM IE1 - E2I ~ 
~ 10 K3B, E1+E2=E. 

COCTOHH~H, o6pa3oBaH
Horo s 3ToA HosoA ¢a-
3e C KOHCTaHTOA B3a~
MOAeACTB~H -1. npoy
HWX reopeT~YeCK~X oc
HOBaH~A AnH.3ToA r~-
nore3w s HacroH~ee 

speMH, B~A~MO, He cy~ecrsyer, OAHaKO npo6neMa ~HTeHC~BHO pa3pa-
6arwsaeTCH. npeAnonaraercH, YTO HOBaH ¢a3a Meracr~6~nbHa: ny-
3blpeK 3TOA ¢a3bl, o6pa30BaBW~Cb B pe3ynbTaTe AeAcTB~H c~nbHOro 
3neKTPOMarH~THoro nonH cranK~BalOU.j~XCH HAep, m~BeT B TeYeH~e 
speMeH~, MHoro 6onbwero, YeM xapaKrepHoe speMH coyAapeH~H 
(-10- 21 c), nocne ~cYe3HOBeH~H nonH. BwcKa3WBa~TCH ~ ~Hwe npeA
nonomeH~H: YTO 3apOAWW~ HosoA ¢a3W Mory~ cy~eCTBOBaTb s6n~3~ 
THmenwx HAep ~ AO cronKHoseH~H 113 •141 , nocneAHee cnym~r cnycKo
BblM MeXaH~3MOM AnH pacnaAa .3apOAblWa Ha e•e-- ~n~ aHH~r~nHU,~~ 
B yy-napy. Ecn~ AOnycr~Tb, YTO ~Meer MeCTO TaKoe HBneH~e, 
TO cnycKOB~M MeXaH~3MOM Mamer 6WTb He TOnbKO CTOnKHOBeH~e 
C nmenblM HAPOM,. HO ~ pacnaA HApa C ~3MeHeH~eM 3apHAa. Hanp~
Mep, s ny6n~Kau,~~ 1141 s KaYecrse raKosoro npou,ecca-paccMarp~
saercH ~-pacnaA THmenoro HApa. B 3Kcnep~MeHre 1151 npo~3BeAeH 
no~cK yy-Koppen~posaHHWX naps npou,ecce AeneH~H 252 Cf. Ycra~ 
HOBneHHblA npeAen - sepOHTHOCTb noHsneH~H' YaCT~LJ,bl C MaccoA 
s A~ana3oHe 1,4-2 M38, pacnaAalOU.leAcH B yy-napy, - MeHbwe 
8x10- 7

• KpoMe roro' npeACTaBnHeTCH ~HTepeCHblM' OTBneKaHCb 
OT KOHKpeTHblX rnnoTe3, 3KCnep~MeHT_anbHO nposep~Tb, He cy~ecr
syer n~ HBneH~A, nOA06HWX TeM, KOTopwe Ha6n~Aa~TCH B CTOnKHO
BeH~~ THmenwx HAep B Apyr~x npou,eccax c pe3K~M ~3MeHeH~eM 
3neKrpoMarH~THoro nonH s6n~3~ HApa. B AaHHoA pa6ore nposeAeH 
no~cK Koppen~posaHHWX np~ yrne swnera 180° yy-cosnaAeH~A np~ 
a-pacnaAe 239 Pu. 

06pa3eu, ~3 Merann~YecKoro 239 Pu pa3MepoM ¢ 47x3 MM BHYTP~ 
o6onoYK~ ron~~HoA 2 MM ~3 cs~Hu,a AnH norno~eH~H MHrKoro y-~3-
nyYeH~H ~ CB~Hu,osoro Konn~Maropa ¢ 15 MM pacnonarancH MemAy 
ABYMH Ge(Li)-AeTeKTOpaM~ Ha paccTOHH~~ -7 CM OT KamAoro. Ka-
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n~6pOBKa no 3¢¢eKT~BHOCT~ per~crpau,~~ y-KBaHTOB B n~Ke nonHo
ro norno~eH~H ~ no 3Hepr~~ npo~3BOA~nacb c noMO~b~ craHAapTHWX 
y-~CTOYH~KOB. norno~eH~e y-KBaHTOB B nnyTOH~~ ~ s o6onOYKe 
YY~TblBanOCb pacYeTOM. Ha ABYMepHOM cneKTpe cosnaAalOU.j~X ~M
nynbCOB [E1, E2J (pa3pewa~~ee speMH CX~Mbl cosnaAeH~A 0,1 MKC) 
~ccneAosanacb c yYeToM 3HepreT~YecKoro pa3peweH~H cneKTpoMer
pa A~aroHanb E1 = E2 • Ha p~cyHKe npeACTasneHa cseprKa, nony
YeHHaH ~3 AByMepHoro pacnpeAeneH~H aMnn~TYA ~MnynbCOB B COOT
BeTCTB~~ c ycnos~eM: I E1 - E2 I ~ 10 K38, E1 + E2 = E. Ha cneKr
pe B~AeH pa3MWTWA n~K np~ 3Hepr~~ E = 1022 K38 OT aHH~r~nHU,~~ 
no3~TpOHOB ~ OTCYTCTB~e KaK~x-n~6o ~HWX oco6eHHOCTeA B0.BCeM 
~Hrepsane 3Hepr~A 1 M38 < E < 2 M38. 06pa6or~a 3Toro cneKrpa 
C yYeTOM MO~HOCT~ a-~CTOYH~Ka, 3¢¢eKT~BHOCT~ C~CTeMbl ~ speMe
H~ ~3MepeH~H (-120 Yacos) Aaer sepxH~A npeAen Ha pomAeH~e 
o6beKTa, pacnaAalOU.jerocH Ha yy-napy, paBHblA 1,2x10- 11 AnH Eyy-
- 1 M38 C MOHOTOHHblM yMeHbWeH~eM AO O '3x 10 - 11 AnH Eyy - 2 M38 
{95%-A ypoBeHb AOCTOBepHocrn). 
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