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CsepXTH*enwe Hapa 11 UIIOHHaH KOHaeHCaUIIII 

npoaH8JlH311pOB8Hbl Bb!BOAbl Te0p1111 TIIIOHHOH KOHileHCBllllll LIJlH T8Koro 

Ha6opa napaMerpoa, Koraa B03MO*HO cymecraoaaHI!e cynepnnoTHbiX Hllep 

C 60JJbWeH 3HeprHeii CBH3H, 'IeM B HOpMaJlbHO~l COCTO>IHIIII, II B WllpOKOM 

ll118U830He MBCCOBblX 'II!CeJJ. 0TMeqaeTCSI cymecrBeHHOe OTJlii'IIIe CBOHCTB 

CBepXTH*eJlbiX HAep B cynepUJJ_OTHOM II HOpMaJJbHOM COCTOHH115!X
0 

KOTOpoe 

He06XOiliiMO Y'IIITWB8Tb B 3KCnepHMeHT8JlbHWX UOHCKaX. 

Pa6ora BblllOJJHeHa B Jla6oparoprm >!llepnbiX npo6neM OHfHl. 

flpenpaur 061oeJl&Heauoro aucraryra •.11epuwx accneJloaaual . .lb6ua 1977 

Karnaukhov V.A., Polikanov S.M. P15 - 10421 
Superheavy Nuclei and Pion-Condensation 

This work considers the main conclusions of the 
" -condensation theory, supposing the existence of 

the superdense nuclei more bound than normal ones in 
a wide range of mass numbers. An essential difference 
between the properties of superheavy elements in the 
superdens~ and normal states is stressed. This should 
be taken into account in future experimental search. 

The investigation has been performed at the 
Laboratory of Nuclear Problems, JINR. 
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1. B nocne,!J,uue ro,!J,bl A . .li .MHr.D.anoM c COTPY.ll.HHKaMu 

pa3BHTa TeOpHJI DHOHHOH KOH,!J,eHCal.{HH B aTOMHbiX JI,!J,pax 

/eM., Hanp., II/; o63op pa6or no nuoHuoii KOH.D.encauuu 

,!J,aH B /2/ /. B COOTBeTCTBHH C 3TOH Teopueif JJ,!J,epHoe 

Bell.{eCTBO, Ha'IHHaJI C HeKOTOpOii DJIOTHOCTH n,., CTaHOBHTCJI 

HeyCTOH'IHBbiM OTHOCHTeJILHO pmK,!J,eHHJI DHOHOB. CJie,!J,CTBH

eM 3TOrO JIBJIJJeTCJI <lla30BbiH nepeXO,!J, B COCTOJJHHe C 

DHOHHbiM KOH,!J,eHCaTOM. BbiHrpLIW 3HeprHH, CBJI3aHHOH C 

TT -KOH,!J,eHCaTOM, MO)I(eT DpHBeCTH K DOJIBJieHHIO aHOMaJIL

HOrO CBJI3aHHOrO COCTOJIHHJI DpH DJIOTHOCTH fis , 60JibWeH 

n c I cynepnnoruoe JI.D.PO- CYllll/. TeopuJI ue .nenaer onpe

,!J,eJleHHbiX npe,!J,CKa3aHHH OTHOCHTeJibHO 3HeprHH CBJ13H JI,!J,pa 

B 3TOM COCTOJIHHH: paC'IeT KpaBHe 'IYBCTBHTeJieH K napa

MeTpaM, KOTOpble DOKa He H3BeCTHbl C ,!J,OCTaTO'IHOH TO'I

HOCTblO. O,!J,HaKo He HCKJIIO'IeHO, 'ITO cynepOJIOTHOe JI,!J,pO 

6y,!J,eT HMeTL Cyll.{eCTBeHHO 60JILWYIO 3HeprHIO CBJI3H Ha 

HYKJIOH ( f s ) , 'I eM HOpMaJlLHoe ( ( 0 ) . B ,!J,aJlLHeiiweM 6y .D. eM 

paCCMaTpHBaTb HMeHHO 3TOT CJly'laii. 

2. OcraHOBHMCJI Ha npe,!J,nonaraeMLIX csoiicrsax cynep

DJIOTHbiX JI,!J,ep: 

a/ YcnoBHIO f3 -cra6HJILHOCTH CYllll coorsercTsyer 

v = Z/ Asl (2 r.D.e Z - 3apJI.lJ., A - 6apuoHuoe 'IHCJlO JI,!J,pa, 

TO'IHee v-:.-¥(i-3,2-10-3AV3) npu n
8

,..5nhl/. JIHHHJI 6era

CTa6HJILHOCTH ,!J,JIJJ cpe,!J,HHX H TJJ)I(eJibiX cynepnJIOTHbiX JI,!J,ep 

npoxo,!J,BT qepe 3 Z u A, OTBe'lalOII.{He ueiiTpouuo- .D.e<IIBUHT

HWM "06bi'IHLIM" H30TOOaM. 

6/ 3uepruu 6eTa- pacna.D.a pa,!J,uoaKTHBHLIX CYllll npu 

,!J,aHHOM Y.D.aJieHHH OT JIHHBB CTa6HJILHOCTH npHMepHO B 

4 pa3a swwe, 'leM ,!J,JlJJ o6LI'IHLIX JI,!J,ep /npu "s"' 5 no I /I/. 
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3TOMY COOTBeTCTBYIOT -B 10
3 

pa3 6onee KOpOTKHe BpeMeHa 
~H3HH, eCJlH OTBJle'lbCH OT B03MO~HOrO pa3J1H'IHH B MaT
pH'IHbiX 3neMeHTax ,8-pacna)J.a. 

a/ Bonpoc o6 a -pacna.D.e cynepnnoTHhlx H.D.ep He uc
cne)J.oBaH. 

B cnyqae, KOr.D.a ( s cymecTBeHHO rrpeBbilllaeT ( 
0 

, 
a -pacrra)J. aHOMaJlbHbiX H30TOnOB 6y)J.eT 3aTpy)J.HeH no 3Hep

reTH'IeCKHM npH'IHHaM, no KpaHHeH Mepe, B6J1H3H" JlHHHH 
6eTa-cTa6unbHOCTH. 

r/ CnoHTaHHoe )J.eneHue 6y)J.eT cHnbHO 3aTpy)J.HeHo. 
CornacHo oueHKe A.I>.Mur)J.ana H )J.p./1/ 

2 ' 
( .!:._ ) := 50 ~~ . 

A Kp ( 0 ( v ) 
Ecnu ( s cymecTBeHHO 6onhllle f 0 , TO 6apbep )].nH 

cnoHTaHHoro )].eneHHH CYllll 6y.D.eT 3Ha'IHTenbHO 6onbllle, 

'leM )].nH "HopManhHoro" H)J.pa c TeM ~e v. TaKHM o6-

pa3oM, Hau6onee sa~HbiM cnoco6oM pacna)J.a CYllll s6nu-

3H )J.OpO~KH 6eTa- CTa6HJ1bHOCTH HBnHeTCH ,8 -pacna)J.. 

.D./ B cuny OTJlH'IHH fs OT f 0 .D.e$eKTbi Mace CYllll 
MOryT 3Ha'IHTeJ1bHO OTJlH'IaTbCH OT TaKOBbiX )J.JlH "Hop

MaJlbHhlX" H)J.ep. 3TO MO~eT 6biTb HCnOJ1b30BaHO )J.JlH OT

)].eneHHH CYllll oT HOpManbHbiX H30Tonos nyTeM Mace

cenapauuu /3,4/: a HOpManbHOH lliKane Mace cynepnnoT

Hble MOryT npOHBHTbCH KaK H30TOnbi C Cyiii.eCTBeHHO 
HeuenbiMH 3Ha'leHHHMH A . 

3. B pa6oTe /I/ yKa3aHo, 'ITO B03MO~HaH o6nacTb 

ycTOH'IHBbiX CYllll npocTupaeTcH .D.O A "' 200. ~L T.e. 
' fO 

npu ~'s > f 0 oHa 3axsa TbiBaeT )J.aneKue TpaHcypaHOBbie 3ne-

MeHThl. YcnosuH cymecTBOBaHHH cTa6unbHhlx cynepnnoT

HbiX CBepXTH~eJlbiX H)].ep COBepllleHHO HHhle, 'leM "06bi'IHbiX" 

CBepXTH~eJlhlX, r)J.e CTa6HJ1bHOCTb II.eJlHKOM onpe)J.enHeTCH 

o6ono'le'IHbiMH 3~eKTaMH. ,[l,onro~usymue csepxTH~enhle 
H30TOnbi /"06hl'IHbie"/ )J.OJl~Hbi 6biTb CKOHII.eHTpHpOBaHhl 

TOJlbKO B6J1H3H MarH'IeCKHX H)J.ep B BH)J.e "OCTpOBKOB", 

pa3Mep KOTOpbiX onpe)J.enHeTCH "cunoH:" o6ono'IKH. Csepx

TH~enLie CYllll MoryT 3aHHMaTb 3Ha'IHTenbHO 6onee lliH

poKHH .D.Hana3oH. TaM, r.D.e HeT "o6hl'IHbiX" csepxTJI~enhlx, 
MoryT 6hlTb cynepnnoTHble. Y'IHThlBaJI 3TO o6cTOJITenb-
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CTBO, npH 3KCnepHMeHTaJ1bHbiX nOHCKaX CBepXTH~eJlbiX CJle

)J.yeT HMeTb B BH)J.y CBOHCTBa cynepnnOTHOH MO.D.HlPHKaii.HH 

JI)J.ep, ynoMHHYTbie B n. 2. 3)J.ecb oco6biH HHTepec npe)J.

cTaBnHIOT TaKHe MeTO)].bi nOHCKa, KOTOpbie npHMeHHMbi 

K cTa6unbHbiM H30TonaM: X -<PnroopecueHII.HH/5/, Macc

cenapaii.HJI C nocne)J.yiOIUHM aKTHBaii.HOHHbiM aHaJ1H30M /6/ , 

na3epHaJI $nroopecueHII.HJI hi. 

4. B CBH3H CO BCeM CKa3aHHbiM C)J.enaeM 3aMel.J:aHHe 

no IIOBO.D.Y pa60T P .,[l,~eHTpH H )J.p./5/u K.CTe$aHa H )J.p./6/. 

B rrepsoH: MeTO.D.OM cneKTpocKonuu xapaKTepucTH\.IeCKoro 

peHTreHOBCKOrO H3Jly'leHHH, Bbi3biBaeMOrO npOTOHaMH, 6bi

J1H o6Hapy~eHhl cne)J.bi 126 3neMeHTa B ruraHTCKHX rano 

B cnro)J.ax, HaH)J.eHHhlX Ha Ma)J.aracKape. K.CTe$aHOM H 

)J.p. /6/ )].nH nposepKH 3Toro Ha6nro)J.eHHH npose)J.eHa Mace

cenapaii.HJI OKono 2 2 Ma)J.aracKapcKoro MOHaii.HTa - MHHe

pana, H3 KOTOporo H COCTOHT II.eHTpaJlbHaH 'laCTb rano. 

llyTeM o6ny\.leHHH HeHTpoHaMH Ksapuesoro KonneKTopa 

Mace- cenapaTopa nonyqeH cneKTp Mace npo.D.yKTOB pa3-

)].eneHHH a .D.HanaJoHe A= 290-360, ucnbiThiBaiOIII.HX Bbi

HY~.D.eHHoe )J.eneHue. TaK 6Lmo noKaJaHo, 'ITO HeT nHKOB 

llpH MaCCOBbiX 'IHCJlaX, O~H)J.aeMbiX, Ha OCHOBaHHH pa3nHq

HbiX sapHaHTOB 060J10'Ie'IHOH MO)].enH, )].JlH 3JleMeHTOB 124-

127, H C)J.enaH BbiBO)J. 06 OlliH60'IHOCTH pa60Tbl /5/. 0)J.HaKO 

HaM XOTeJlOCb 6bi o6paTHTb BHHMaHHe Ha HaJlH\.IHe B cneKTpe 

Mace .D.BYX CTaTHCTH\.IeCKH )J.OCTOBepHbiX nHKOB, HenpoaHa

J1H3HpOBaHHbiX aBTOpaMH: npH MaCCOBbiX 'IHCJlaX npHMepHO 

299,5 H 308,5. llpe)J.CTaBJlHCTCH Ba~HbiM HCCJle)J.OBaTb 

B03MO~Hhie $oHOBhie npH\.IHHbi noHaneHHH 3THX nuKos. Ecnu 

6y)J.eT noKa3aHO, \.ITO OHH He HMeiOT lPOHOBOrO npOHCXO~
)J.eHHH, TO B Ka'leCTBe anbTepHaTHBhl 06bHCHeH3H CJle)J.yeT 

paCCMOTpeTb rHnOTe3y 0 CynepnnOTHbiX )J.aneKHX TpaHcypa

HOBbiX 3JleMeHTaX /OTMeTHM, 'ITO no <lJopMyne, npHBe)J.eH

HOH B n. 2a, CTa6HJ1bHOMy H30Tony 126 3JleMeHTa OTBe

qaeT A= 294/. 

5. OcTaHOBHMCH Ha sonpoce HCKYCCTBeHHoro nony'leHHJI 
CYllll-csepxTH~enhlx 3neMeHTOB. llo pac'leTaM A.Mur

)J.ana H )J.p./l~npoBe)J.eHHhlM )J.JlH H)].epHOH MaTepHH, o6naCTb 

OTPHII.a TeJlbHhlX )J.aBJleHHH )J.OCTHraeTCH npH nnOTHOCTH 
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n = 2 n0 .B peaJibHbiX H.IJ.pax KpHTH'IeCKaJI DJIOTHOCTb, no

BH.IJ.HMOMY, JaBHCHT oT A. TeopeTH'IeCKHii aHaJIH3 noKa-

3biBaeT, 'ITO JaBHCHMOCTb n c oT A .D.OBOJibHO C-lJa6aJI /s/. 
BMecTe c TeM ou;eHKH, npoae.D.eHHble a pa6oTe 191, .IJ.Onyc

KaiDT B03MO~HOe CylD;eCTBeHHOe yMeHbWeHHe KpHTH'IeCKOH 

nnoTHOCTH .D.JIJI T JI~eJibiX JI.IJ.ep. B 3TOM cnyqae nyTb K 

CYllll qepe3 caepxTJI~eJible Mo~eT oKaJaTbCJI 6onee Bbi

ro.IJ.HbiM. 

,l\JIJI .D.OCTH~eHHJI Y.D.BOeHHOii: nnoTHOCTH npH B3aHMO

.IJ.eHCTBHH TJI~eJiblX HOHOB He06XO.D.HMa 3HeprHJI Ha HyK· 

JIOH, npeabiwaroiD;aJJ. 3HeprHro cl>epMH /9/. Hoene Toro KaK 

COCTaBHaJJ. CHCTeMa DpOH.D.eT KpHTH'IeCKYIO TO'IKY H npoH-

30H.IJ.eT <l>aJOBhiii nepexo.n., Bbi.IJ.eJIHTCJI :meprHJI aoJ6y~
.D.eHHJI E* = E k + ( c8 -co) A , r.D.e E k- KHHeTH'IecKaJJ. 3Hep
rHJI B3aHMO.IJ.eiicTBYIDIUHX B.IJ.ep a u;.M., A - nonHoe 'IHCJIO 

HYI<JIOHOB. llpH 3Ha'IHTeJibHoii pa3Huu;e £ s - c o 3HeprHJJ. 

B036y~.D..eHHB 6y.IJ.eT CpaBHHMa C 3HeprHeii CBJI3H JI.IJ.pa 

/HJIH .D.a~e npeBbiWaTb ee/. Pacna.D. Tai<Oro cocTaBHoro 

JI.IJ.pa MO~eT HOCHTb "B3pbiBHOH" xapaKTep C 60JibWHM 

'IHCJIOM BbiJieTeBWHX HYI<JIOHOB H C o6pa30BaHHeM 4lpar· 

MCHTOB /cynepDJIOTHbiX/ CylD;eCTBeHHO 6onee Jieri<HX, 'ICM 

HCXO.IJ.HOC COCTaBHOe JJ..IJ.pO. TaKHM o6pa30M, DOJiy'leHHe B 

J<aqecTae <l>parMeHTa caepxTJJ.~enoro JJ..IJ.pa Tpe6yeT 3Ha

'IHTeJibHoro H36biTI<a no A .D.JIJI cocTaBHoro JI.IJ.pa, 'ITO 

MO~eT 6biTb ,II,OCTHrHyTO DpH B3aHMO.IJ.eHCTBHH .D.BYX T JJ.~e
JibiX JJ..IJ.ep, HanpHMep, 

238 u + 238 u MeTO.IJ.bi perHcT

pau;HH cynepnnoTHbiX JJ..IJ.ep .D.OJI~Hbl Y'IHTbiBaTb ux Heo-
6bi'IHble CBOHCTBa. 

ABTOpbi 6naro.IJ.apHbl ai<a.D.eMHI<Y r .H.cl>nepoay ,'IJieHaM 

I<oppecnoH,II,eHTaM AH CCCP B.n • .n~enenosy, B.M.ranuu
I<oMy 3a HHTepec I< pa6oTe H DO.ll..IJ.ep~I<y; M.COBHHCI<OMy, 

Jl. Tbicy, H.H.MuwycTHHY, B.A.HruaTIOI<Y - Ja none3Hble 
o6cy~.IJ.eHHJI. 
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