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C POCTOM HeHTPOHHOro Ae~II1~111Ta 3Heprll1111 aneKTPOHHOrO aaxBaTa 
Q 33. yaenii14111BaeTCR 111 HaCTynaeT MOMeHT, KOrAa Q a CTaHOBHTCR 

w 6 .. a. eenii14111HOII1 OAHOrO nOPRAKa 111n111 npeBOCXOA111T apbep AeneHII1R A04ep-
Hero RApa. B 3TOM cny1.1ae nocne aneKTPOHHoro aaxsaTa 111n111 ~+ -
pacnaAa 3Heprii1R B036Y*AeHHR AOI.IepHero RApa MO*eT OKa3aTbCR 
AOC TaT04HOH, 4T06bt npo111aowno AeneHII1e c aaMeTHOH eepoRTHoc T biO. 
laKOH npo~ecc, KaK 1113BeCTHO, HOCII1T Ha3BaHII1e 3ana3A~BaiO~ero 
AeneHII1l'l/l~ 

8 nocneAHee BpeMR B CBR3111 C pa3BII1T111eM ycKOPII1TenbHOH TeXH111-
KII1/2/ HaMeTII1nii1Cb nyTII1 CII1HTe3a TR*en~X HeHTPOHOAe~II1~111TH~X RAep 
B WII1POKOM AHana30He ~A 111 Z, B TOM 4111Cne RAeP, ne*a~II1X neaee o6o
n04KH N=126. B ceR3111 c 3TII1M 6~n111 e~nonHeH~ pac4eT~ eepoRTHoc
TH P aanaaA~BaiO~ero AeneHII1R nocne pacnaAa MaTePHHCKoro HeHT
POHOAe~II1~111THoro RApa B o6naCTII1 Z OT 94 AO 101. 

3ana3A~BaiO~ee AeneHII1e aaMeTHO npoRenReTcR, Ha4111HaR c Z> 94. 
B o6nacTII1 z < 94 /89-93/ aanaaA~BaiOU.IEr feneHII1e, no-eii1A111MOMY, 
MoryT 111cn~T~BaTb ·nii1Wb OTAenbH~e RAPa 3 • Ecn111 Z> 101, pac4eTbl 
CTaHOBRTC~ Mano AOCTOBepHbiMII1, TaK KaK B 3TOM cny1.1ae 3Ha4111Tenb
HYIO pOnb Ha4111HaeT 111rpaTb cnOHTaHHOe Aene~ll1e, O~eHII1Tb Bnii1RHII1e 
::::'"!'"::'::'~~~ ~ ~"'-":'':TIA a.~'"~ rn ~ ... ~UWTPnh ... hiM HeHTDOHH~M .aed>HU111TOM 
8 HaCTOR~ee BpeMR 3aTPYAH111TenbHO. 3T111MII1 C006pa*eHII1RMH 111 onpe
Aenll1nCR 111HTepean z, AnR KOToporo e~nonHeHbl pac4eT~. B paccMaT
pll1aaeMoH o6naCTII1 RAeP 3neKTPOHH~H aaxeaT 111 ~+ -pacnaA KOHKYpii1-
PYIOT C ~ -pacnaAOM. 

BepoRTHOCTb p onpeAenReTcR cooTHOWeHII1eM: 

p.. Ta -(--IVit_- p + __ 1 _ p ) 
TKf.B++Ta 1+K/W Kf 1+Kf~+ Err • /1/ 

3AeCb Ta - nap~111anbHbiH nepii10A nonypacnaAa no OTHOWeHHIO K a -
pacnaAy, TK+8~ - nap~111anbH~H nep111oA ~ -pacnaAa MaTePII1HCKo-
ro RApa, K/~ - K03~111~HeHT paaeeTeneHII1R AnR paapeweHH~X 
nepeXOAOB, PKr - eepoRTHOCTb aana3A~BaiO~ero AeneHII1R nocne 
3neKTpOHHoro aaxeaTa, P~r - eepoRTHOCTb aanaaA~BatO~ero Aene
HII1R nocne ~+ -pacnaAa. Pac4eT~ T , T :l 3 6blnH BblnOilHeH~ c no
MO~biO ~OpMyn/4/. ~cnonb30eanii1Cb 3H~4eHHR/KO~~II1UHeHTOB pa3BeT
BneHII1R K I~+, nonyl.leHHble TeopeTII14ecKI1 5•6 AnR paapeweH
HbiX nepeXOAOB. 

BenH4111H~ PK onpeAe11R11111Cb 1113 coOTHOWeHII1H: 

0 LbE!ll-1ri.7:Hiiblifl ~l!IC T'1Tioo 

51ilE!l'HbiX ~.1CCI1f. COr:iA.I'~'· 

6~6fl~OTEKA 
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QK PKr=f b(E) rf(E)d_E 
c r£ ! E)+r (E) y 
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3,qecb QK - 3HeprH.R K -aaxeaTa, C - 3HeprH.R o6pe3aHH.R, o6yc
noeneHHa.R 7~eKTOM cnapHBaHH.R /,qn.R He4eTHO-He4eTH~X .R,qep 
C =26 A- I M3B, a ,qn.R .R,qep C He4eTHOH MaCCOH - B,CIBOe 
MeHbWe~ rf H ry - WHPHHa ,qeneHH.R H y - WHPHHa. BepO.RTHOCTb 
aaceneHH.R ypoeH.R ,qo4epHero .R,qpa c 3HeprHei1 E: 

b( E)= 1/2 S ~ (E) 77 g i ( Z) ( ~ - E- BK ) 2 Pi! 

r,qe _l_ 77 gic (Z) - cpe,qH.R.R BenH4HHa pa,qHanbHOH BOnHOBOH 
2 

<I>YHKLIHH MaTePHHCKoro .R,qpa, BK - 3HeprH.R CB.R3H K -3neKTpoHa 
e ,qo4epHeM .R,qpe, PK - ,qon.R K -aaxeaTa e 3neKTpOHHOM aaxeaTe, 
QK - 3HeprH.R K -aaxeaTa. B npe,qnono>KeHHH srr corrst E>C H 
Sf3.= 0 E.<C H PK =1 . npeHe6pera.R 4neHaMH nop.R,qKa BK no cpae-
HeHH~ C eenH4HHOH QK-C, nony4HM nocne HOPMHpOBKH: 

b(E)=3(QK-E)2 (QK-C)-3• /3/ 

B HaCTO.R~ee BpeM.R npoee,qeH~ TeOpeTH4eCKHe HCCne,qOBaHH.R, B KO-
TOP~X nOKa3aHO, 4TO Se(E) MO>KeT HMeTb HH3KOne>Ka~y~ CTpyK-
TYPYo enH.R~~Y~ Ha eepo.RTHOCTb aanaa,q~ea~~ero ,qeneHH.R/7 ~ O,qHa
KO pac4eT·8~E1 ,qn.R HeHTPOHO,qe<J>Hl.IHTH~X .R,qep BeCbMa 3aTpy,qHeH. 
B 6onee npocT~x cny4a.Rx Hei1TpOHOH36~T04H~x HYKnH,qoe nony4eH~ 
nHWb nono>KeHH.R HH3Kone>Ka~J-1X MaKcHMyMoe S~(E). BMecTe c TeM 
B D.RJle Da60T /rM '"'""" /8/ I ""'"'~"~ .. ~ .. -~ --------···- . -·; . • ··-··---··-, , , ..... ,,..,_,..,,v.,•vm~nrln 

o nocTO.RHCTBe s4E) ,qa~T eo3MOIKHOCTb npaeHnbHO Ol.leHHTb nop.R
,qoK PK r• 4TO enonHe onpe,qen.ReT o6nacTb B03MO>KH~x aanaa,q~ea~
~Hx H3ny4aTenei1.BenH4HHa r, pacc4HT~Banacb no <J>OpMynaM pa6o
T~/9/ B npH6nHIKeHHH O,[IHOMepHOrO napa6onH4eCKOrO 6apbepa, C 
HCnOnb30BaHHeM ,qn.R nnOTHOCTH ypOBHeH p(E) B~pa>KeHH.R: p(~ = 
= Aexp (2 Jil}. lUHPHHa r y B~4HCn.Rnacb B npe,qnono>KeHHH, 
4TO ocy~eCTBn.R~TC.R TOnbKO repexoffl/Hna E 1, T. e. sepO.RTHOCTb 
nepexo,qa nponOPI.IHOHanbHa EY /eM. /. 

B cny4ae~+-pacna,qa <I>YHKLIHR <l>epMH f(Q,e-E,Z)-(Q~-E) 5• 
C y4eTOM 3TOrO 06CTO.RTenbCTBa B~4HCn.Rnacb BepO.RTHOCTb p~f • 

B~coT~ 6apbepoe Bf, een114HH~ QK 6panHcb H3 Ta6nHI.I pa6o
T~/ ll/, 

PeaynbTaT~ pac4eToB eenH4HH P npHee,qeH~ Ha pHc.1,2 H 3 
,qn.R He4eTHO-He4eTH~X R,qep, He4eTH0-4eTH~X R,qep Z[95,10"fJH 
,[ln.R R,qep 4eTHO-He4eTH~X Z {94, 1 00) B 3aBHCHMOCTH OT 4HCna 
HeHTPOHOB B .R,qpe. 

Cne,qyeT aaMeTHTb, 4TO eenH4HH~ P npHHHMa~T MaKCHManbH~e 

3Ha4eHH.R B y3KOM ,qHana30He 3Ha4eHHH N OT 120 ,qo 125 HeHTpo
HOB H OT 132 ,[10 135 HeHTPOHOB. 3TH MaKCHMYM~ o6ycnoeneH~ BnH.R
HHeM o6ono4KH N =126 H pocTOM 6apbepa ,qeneHHR npaeee N =126 
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PHc. I • 3aBHCHMOCTb lg P HetJeTHO-HetJeTHhiX .~~:,qep OT 
HeHTpOHOB B .~~:,qpe N ,r::viH Z: 95 /cBeTnblii: KpYJKOK/, 97 
/KpecT/, 99 /TpeyronbHHK/ H 101 /TeMHblii: KPYJKOK/. 
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'IHCJla 

c yMeHbWeHHeM Hei1TPOHHOro ,qe~11411Ta. o npuM~myl~~ ~na~~nnn '~ 
OT 126 ,[10 132 eepO.RTHOCTb p MeHbWe MaKC11ManbHOH npHMepHO Ha 
4eT~pe nopR,qKa. Beni1411Ha p·e nepeoM np116n11>KeH1111 3KcnoHeHI.II1anb
HO aae11c11T oT e~coT~ 6apbepa B f' ecnH QK-< B r . B cny4ae 
QK > B r + 11 E H3MeHeHI1e PK f np11 eap11a1.11111 Br e npe,qenax 

B f + 11 E e nepeoM np116n11>KeH1111 - ( 0 B f )
3 

cpaBHHTenbHO He-
Q 

een11Ko. B o6nacTRX MaKCI1MyMOB P ycnoeHe QK > Br ec~,qy e~
nonHReTc.R, 11, cne,qoeaTenbHO, ow116Ka e TeopeTI14eCKI1X pac4eTax 
Br, ecTeCTBeHHO Hel136e>KHa.R ,qnR .R,qep, y,qaneHH~x 6onee 4eM Ha 
10 HeHTpOHOB OT n11HI111 ~ -cTa611nbHOCTI1, He Bn~eT cy~eCTBeH
H~M o6paaoM Ha nono>KeHI1e MaKCI1MyMOB P(N). Cne,qyeT oTMeTI1Tb, 
4TO np11 ycnoe1111 QK > Br eepo.RTHOCTI1 He4eTHo-4eTH~X .R,qep PK r 
11 P~r He oTnl14a~TCR no nop.R,qKy eenH411H~ cy~ecTeeHH~M o6-
pa30M OT 3T11X een114HH ,[ln.R He4eTHO-He4eTH~X .R,qep. 

J\nR N < 115 BePO.RTHOCTI1 p He B~411Cn.Rni1Cb, TaK KaK .R,qpa 
c N < 115 e o6oapi1MOM 6y,qy1!4eM He,qocTHIKI1M~ ,qnR 3KcnepHMeH
TanbH~X 11ccne,qoeaHHH no npi1411He ManocTI1 11x ce4eH11H o6paaoea
HI1R 11 epeMeHH IKH3HI1. KpOMe TOrO, 3,qecb peaynbTaT~ B~411CneHI1H 
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CTaHOBRTCR MeHee Ha~emH~MH BBH~y yMeHbWeHHR ~OCTOBepHOCTH 
3KCTpanonR~HH \r, TK+/3+' B f. 

XapaKTePH~e 3Ha4eHHR PK f H P J3+ 1, P ~llR 11130Tonoe c Z aT 
94 ~o 101 npiiiBeAeH~ a Ta6nH~e. 

CHHTe3 HeHTpOHO~e~H~HTH~X HYKilHAOB, npHHaAnema~IIIX K o6nac
TH N~126, B HaCTOR~ee BpeMR B03MOmeH Ha ny4KaX TRmellWX 1110-
HOB 8 pa3HOo6pa3H~X R~epHWX peaK~HRX, HanpHMep: 

Isow+40 ca .. 217pu+3n; 

1840s + 39 K-+ 220Am + 3n; 

169T 58 N" 222Bk 5 n ffi+ 1 .. 97 + 

a'l'OMHJ.dl 
Houep 

94 

95 

96 

97 

96 

99 

roo 

101 

uaccoaoe 
1UICJIO 

215 

217 

232 

219 

231 

221 

233 

233 

233 

224 

236 

225 

235 

225 

237 

l1l2w + 40ca -+ 219pu + 3n; 

l69Tm+54Fe-+ 218Am+5n; 

Ill T.~. 

1UICJIO 

HeATpoHOB PKf Pitt 

TABllW.lA 

p 

121 0,06 6,3·10-4 0,020 

122 

137 

123 

135 

124 

136 

125 

135 

125 

137 

125 

135 

124 

136 

0,076 

0,040 

0,004 

0,047 

0,098 

0,010 

0,003 

0,220 

0,200 

0,290 

0,210 

0,041 

10-15 

2,4·10-3 

4,0•10-6 

0,004 

1,o·ro-:6 
2,4•1o-3 

0,016 

0,!20 

0,036 

0,027 

0,470 0,150 

0,390 O,IIO 

0,400 0,100 

0,049 

0,030 

0,02b 

0,039 

0,052 

7,5•10-3 

0,024 

0,150 

0,130 

0,!70 

0,064 

0,260 

0,150 

0,!70 

s 



Ce4eHI1R o6pa30BaHI1R CJxn BB11AY MaJlOCTI1 OTHOWeHI1R. ( rn_/T{ );· oco-
6eHH0 AJlR nOCJleAHI1X KaCKaAOB 11CnapeHI1R HeHTpOHOB, B peaK~11RX 
HI. xn• JleiKaT B o6nacTI1 MK6. no3TOMY Ha6JliOAeHI1e 3ana3Ab1Ba~e
ro AeJleHHR /ce4eHHe o6pa3oaaHHR o+ = P uxn I MOlKeT 6b1Tb 
OC~~eCTBJleHO Ha ny4KaX TRIKeJlbiX 110HOB C 11HTeHCI1BHOCTbiO 

-10 4 4aCTI1~/c. TaKHe 11HTeHci1BHOCTI1 AOCT111KI1Mbl cerOAHR Ha ny4Kax 
COBpeMeHHbiX ~11KJl0TpOHOB MHOr03apRAHbiX 110HOB. 

B 3aKJll04eHI1e aBTOP 6naroAapi1T aKaAeMHKa r.H.$nepoaa 3a noA
AepiKKY pa60Tbl, npQ$eccopa ~.U.OraHecRHa 3a ~eHHble coaeTbl, 
~.n.raHrpCKOrO - 3a nJlOAOTBOPHOe 06CYIKAeHI1e pe3YJlbTaTOB. 
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HET ~M nPOBE~OB B BAWER BM~MOTEKE? 

Bbl MOJKeTe noJJy'lHTb no no'lTe nepe'lHCJieHHble HHJKe KHHrH, 

eCJIH OHM He 6biJIH 38k838Hbl paHee. 

IV Me.AYHaPOAH~ ceMMHap no npo6neMaM ~3HKM .wcoxHx 
3HeprHH. ,lly6Ha, 1975. 
TpyAW He.AyHapoAHOH KOH$eoeH~HH no Ha6paHHWH eonpocaH 
CTPYKTypW AApa. ,lly6Ha, 1976. 
TpyAW II CMHno3HyHa no xonnexTHBHWH HeTOAaH ycxopeHMA. 
,lly6Ha, 1976. 
TpyAW X He.AYHapoAHoM wxonw HOnOAWX y~eHwx no ~aHxe 
BWCOKMX 3HeprHH. 6axy, 1976. 
TpyAW IX He•AYHapoAHOro CMHno3HyHa no AAePHOH 3nexT
poHHKe. BapHa, 1977. 
TpyAW HeMAYHapoAHOro CHHno3HyHa no H36DaHHWH npo6ne
HaH CTaTHCTH~eCKOH HeXaHHKM. ,lly6Ha, 1977. 
C6opHHK aHHOTa~HH XV coe~aHHA no AAePHOM cnexTpocxo
nHM H TeOpHM AApa. ,lly6Ha, 1978. 
TpyAW III HeMAYHapOAHOH WKOnw no HeMTpoHHOH ~3HKe. 
AnywTa, 1978. 
TpyAW III HeMAYH8poAHoro coa~aHHA no nponop~MoHan~
HWH M APeM~BWH K8Hep8H, ,lly6Ha, 1978. 

TpyAW VI Bcec~3Horo coe~aHHA no ycKOPMTenAH sapA
MeHHWX ~8CTH~, ,lly6Ha, 1978 /2 TOHa/ 

TpyAW V HeMAYHapoAHOro ceHMHapa no npo6neHaH *"3HKH 
BWCOKHX 3HeprHH. ,lly6Ha, 1978 

TPYAW XII He•AYHapoAHOH wxonw HOnoAWx Y~HWX no *"3MKe 
BWCOKHX 3HeprMH. npHHOPCKO, HP6, 1978. 

TPYAW VII BcecooaHoro coee~aHMA no YCKOPHTenAH aapR
•eHHWX ~aCTH~, ,lly6Ha, 1980 /2 TOHa/ 

TPYAW pa604ero coee~aHHR no CHCTeHaH H HeTOABH 
aHanMT~eCKHX ~HCneHHH Ha JBH H MX npMHeHBHHU 
B TeOpeTM~eCKoH *"3MKe, ,lly6Ha, 1979 

TPYAW HeMAYHaPOAHOH KOHGePeH~MM no npo6neHaH 
Hecxon~KMX Ten 8 AAePHOH ~M3MKe. ,lly6Ha, 19]9. 
TpyAW He*AYH8POAHOH wxonw no CTPYKType RApa. 
AnywTa, 1980. 

TPYAW VI HeMAYH8POAHoro coae~aHMA no npo6neHaH xaaH
TOBOH TeOPMM nonA. AnywTa, 1981 

TpyAW HeMAYHaPOAHoro coee~aHMA no npo6neHaH HaTeHaTH
~ecxoro HOAenHp08aHMA 8 AAePHO-~M3M~eCKMX MCcneAO&a
HMAX. ,lly6Ha, 1980 

3 p. 60 K. 

3 p. 50 K. 

2 p. 50 K. 

3 p. 50 K • 

5 p. 00 1(. 

6 p. 00 K, 

2 p. 50 K. 

3 p. 00 K • 

6 p. 00 K. 

7 p. 40 K. 

5 p. 00 K • 

3 p. 00 K. 

8 p. DO K. 

3 p, 50 K, 

3 p. 00 IC • 

5 p, 00 K • 

2 p. 50 K. 

2 p. 50 K. 

3aKa3bl Ha ynoMHHYTble KHHrn MoryT 6~Tb HanpasneHbl no a~pecy: 
101000 MocKBa, rnasno'lTaMT, n/H 79 

H3~8TeRbCKHH OTAeR 06beAHHeHHOrO HHCTHTYTa HAePHNX HCCRe~OBaHHH 



TEMA'I'H'£CKHE KATErOPHH ID'BJlMKAllMA 
OB'hE.llJIHEHHOrO HHCI1fi'YTA H,l1EPHIIX 

HCCJIE,llOBAHHA 

HueKc TeM&TDB 

1. 3KCM8pMM8HT&nltH8.A CIJM3MK8 .. COICMX 3Hepnd~ 

2. TeopeTM-.ecKa.A CIIM3MKa ... coKMx 3HePnt~ 

3. 3KCnepMMeHT8nttH8ft H8~TpoHH8ft $MSMK8 

4. TeopeTH~cKa~t CIJM3MKa HM3KHX 3Hepnt~ 

5. MaTeMaTHKa 

6. ftAepHaA cneKTpocKonMA " paAMOXHMM.A 

]. tMSMK8 T.AMeRWX MOHOB 

8. KpttoreHMKa 
" 

'· YCKopMTenH 

10. AaTOMeTMaaqM~t o6pa6oTKM :tKcnepHMeHTanttHWx 

H•,.,_.. 
11. 8w~cnMTenttH8.A MaT8MaTMK8 M T8XHMK8 

12. XMMMR 

13. TexHMKa $MIH48CKoro 3KcnepMMeHTa 

1~. MccneAOBaHHR TBep~X Ten H MHAKOCTe~ 
RA8PHWMM MCTOAaMH 

15. 3KcnepMMeHT&nhH&R ... SHK8 RA8PHWX pea~M~ 
npH HM3KMX 3HeprMRX 

16. ~03MMeTPHft H $H3HKa 38~TW 

17. TeopHR KOHAeHCMpo•aHHOrO COCTORHHR 

18. KcnonbaoaaHHe peaynhTaToa M MeTOAOB 
~HA8MeHT&nhHWX 4IM3H~CKMX HCCn8AOB8HMA 
8 CMeMHWX o6nacTRX H8YKH H T8XHMKM 

19. 6H~H3HKa 

Ky3He40B B.H. 0 sepoRTHOCT~ 3ana3A~Ba~~ero AefleH~R 
HeHTPOHOAe$~4~TH~X RAeP 

P?-82-29 

Pacc4~TaH~ sepoRTHOCT~ 3ana3A~Ba~~ero AeneH~R HeHTPOHOAe$~4~TH~x RAeP 
B o6naCT~ Z OT 94 AO 101. noKa3aHO, 4TO sepORTHOCTb p 3ana3Ab1Ba~~ero Ae
fleH~R Ha OA~H pacnaA ~cXOAHOro MaTep~HcKoro RAPa ~MeeT MaKc~MYM np~ 4~cne 
HeHTPOHOB B RApax 120-125 ~ 132-136 AflR MaTep~HCK~X He4eTHO-He4eTHbiX RAep 
~ RAep C He4eTHOH MaCCOH. np~BeAeHbl HeKOTOPble peaK4~~ Ha TRY.<efl~X ~OHax, 

BeAY~~e K o6pa30BaH~~ HeHTPOHOAe$~4~TH~X 3ana3A~a~~~X ~3fly4aTefleH C 4~Cfl0M 
HeHTPOHOB, MeHbW~M 126. 

Pa6oTa s~nonHeHa B fla6opaTop~~ RAePHbiX peaK4~H mtslH. 

npenp~HT 06~eA~HeHHOro HHCTHTyTa AAePHWX HccneAOBaHHH. Ay6Ha 1982 
Kuznetsov V.I. On a Probability of Delayed Fission-otl'leutron-" ___ P7"-l3Z002;f 
T"'-.C~-~-- ......... -1-! 

The probabilities of delayed fission of neutron-deficient nuclei in 
94 up to 101 Z region are calculated. It is shown that the P probability 
of delayed fission per one decay of initial nucleus has a maximum in the 
regions of N=120-125 and N= 132-136 for initial odd-odd nuclei and nuclei 
with odd mass. Some reactions induced by heavy ions resulting in the pro
duction of neutron-deficient delayed emitter with N < 126 are given. 

The investigation has been performed at the Laboratory of Nuclear 
Reactions, JINR. 
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