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nyKb>IHOB B.K., TKTOB A.Vl., nopKKH c.,\\. P2 - 11049 

Q cyWeCTBOB8HKK MHOro6apHOHHblX KOHlPI!rypaUHH ¢:IyKTOHOB 

B 8TOMKb!X S1Llp8X 

AHanK3KpyeTCSI BepOSITHOCTb CyllleCTBOB8HHSI MHOr06apKOHHblX COCTOSI-

HHli - !PnyKTOHOB B S1Llp8X. 8 OCHOBe paCCMOTpeHKSI ne>KKT 11peL!I10noiKeHHe 1 •-' 

0 !PnyKTOHe KBK 0 HeCT86HnbHOM MHOr068pHOHHOM 8L!p0HHOM Mel!lKe. Pe-

3ynbT8T paC'IeTa BepOSITHOCTH Cyl!leCTBOB8HHSI LlBYX68pHOHHOH CHCTeMbl 

cornacyeTCSI C 3KC11epKMeHT8nbHblMH Jl8HHblMH 110 y11pyroMy ed -pacCeSIHHIO, 

8 BepOSITHOCTH MHOro6apHOHHblX CKCTeM (A> 2) KOppenKpy!OT C 3KC11epH-

MeHT8nbHblMH JlBHHblMK 110 KyMynSITKBHOMY pO>KL!eHHIO '18CTKU B 8LlpOH

SillepHblX CTOnKHOBeHHSIX. 

p a60T8 BbmonHeHa B na6opaTOpHH TeopeTH'IeCKOH lPK3KKH OV! f!Vl. 

flpeDpBBT 061.eJUIBeBBOrO DCTBTYT& •.11ep .. u: BCCneJIOB&BBI • Jly6B& 1977 

Lukyanov V. K., Titov A.I., Dorkin S.M. P2 - 11049 
On the Existence of Multibaryonic Configurations
Fluctuons in Atomic Nuclei 

The probability of finding multibaryonic configurations
fluctuons in nuclei is analysed. We assume the fluctuon is 
an unstable multibaryonic hadron bag. The calculated probability 
for the two-baryonic system agrees to the "ed "elastic scattering 
data. The calculations for heavier fluctuons correlate with the 
cumulative production in the hadron-nuclear collisions. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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J. IlepBOHa'laJibHO HAeJI lilJIYKTOHOB B JIApax B03HHKJia 

KaK npeACTaBJieHHe 0 lilJIYKTyaUHJIX C~aTHJI JIAepHoro ae-

mecTaa a Man~x o6beMax 
4 3 4 3 /1/ 

V ~ = 3 rrr ~ « V A = 3 rr r 0A 

Hx aepoJITHOCTb cymecTaoaaHHJI oueHHaanacb Ka'leCTBeHHO 

Ha OCHOBe KJiaCCH'IeCKOH TeOpHH lilJIYKTyaUHH HAeaJibHOrO 

ra3a. C y'leTOM HOpMHpOBKH Ce'leHHH OHa pasHa 

A A V~ k-1 1-k 
f3 k = ( k ) ( --) A • /1/ 

Vo 
rAe k - 'IHCJIO HYKJIOHOB BO lilJIYKTOHe. IlpeAHa3Ha'leHHaJI 

BHa'laJie AJIJI HHTepnpeTaUHH AaHHhiX no KBa3HynpyroMy 

a~6HaaHHIO KnacTepoa H3 JIAep /2/, :na HAeJI no3AHee 

6biJia pa3BHTa / 3/ AJIJI 06bJICHeHHJI OCHOBHhiX 3aKOHOMep

HOCTeH KYMYJIJITHBHoro 3414leKTa I 4, 5/ a pA - CTOJIKHoae

HHJIX npH ~~coKHx 3HeprHJIX 1710 F3B, a Ta~e A7JI 
o6bJICHeHHJI 6 AaHHhiX ynpyroro/7/ H rny6oKoHeynpyroro s/ 
pacceJIHHJI 3JieKTPOHOB AeiTpouaMH. CooTaeTCTBYJOmKj ce

'leHHJI H lilopMiilaKTOphl npeACTaBJIJIIOTCJI TOrAa B BHAe 3 • 7/ 

A 2 A 2 
daA=;f3kdak; l<~A(q )=~f3kFk(q ). /2/ 

IlpH 3TOM npHWJIOCb yrny6HTL nOHJITHe lilnyKTOHa, npeAno

naraJI: a/ 'ITO peaKUHJI Ha HeM HAeT KaK Ha 06beKTe, B 

KOTOpOM HYKJ!OHhl TepJIIOT CBOIO HHAHBHAyaJILHOCTL /KyMy

JIJITHBHOCTL 4/j, 6/ 'ITO p&C'IeT COOTBeTCTBYJOmHX ce

'leHHH da k H lllopMiilaKTopoa F k cneAyeT npoBOAHTL ua oc

HOBe KB&pK·napTOHHhiX npeACT&BJieHHH 0 CTPYKType lilnyK

TOHa/9/. IloKa 3AeCL aepOJITHOCTH (3 k BhiCTynanH, no cy-
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mecTay, KaK napaMeTp~. 0AHaKo auanu3 yKa3auu~x 3K
cnepuMeHToa noKa3an, 'ITO nonyqaeM~e 3Ha'leHBJI oTuowe
HBB r e /r 0 BCIOAY nocTOJIHH~ B paau~ 0,63, TO ecTL 
An.ll 3c~MlleKTBBHOrO paABYCa B3aBMOAeBCTBBJI HyKnoua B JIApe 
r 0 = 1,2 <f>M nonyqaeTCJI, 'ITO paAUyC KOppenJIIJ;BB r e BO 
flmyKTOHe re = 0,75 <f>M - BenB'IBHa nopJIAKa paAByCa KOpa 
NN- -cun. 3To uaTanKuaaeT ua M~cnL o rny6oKoii CBJI3B 
Kopa KaK clleHOMeHonorB'IeCKOrO fiOHJITBJI C MBKpOCTpyKTypoii 
ASYX B 6onLWero 'IBCna HyKnOHOB ua OTHOCBTenLHO Man~X 
paCCTOJIHBJIX, T.e. TO, 'ITO M~ Ha3~BaeM ceii'laC flmyKTO
HOM. B Aanuoii pa6oTe CAenau~ ou;eHKB aepoJITHOCTB cy
mecTaoaauuJI Mnoro6apuouu~x Koncllurypau;uii a .HApax ua 
OCHOBe OAUOB B3 MOAeneii KBapKOBOrO MeWKa B npoauanu-
3BpOBaH~ OCHOBH~e 3aKOHOMepHOCTB BX noBeAeHBJI. 

OnpeAenuM aepoJITHOCTL {3 ~ cneAYIOmBM o6pa3oM: 

" A A 
{3 k = bkD k • /3/ 

A 
rAe: b k - aepoJITHOCTL uaxo)l(,[teHBJI a JIApe A JIAepuoro 
KnacTepa /ue "c>KaToro" I B3 k uyKnouoa, D k - aepoJIT
uocTL HaXO>KAeHBJI 3TOrO KnacTepa B COCTOJIHBB cllnyKTOH
HOrO C>KaTBJI. no cymecTBY, D k - aepO.IITHOCTL clla30BOro 
nepeXOAa k- HyKnOHOB B COCTOJIHBe 3k KBapKOBOrO 06'LeK-

A 
Ta. Pac'leT b k MO)I(BO a~nonnBTL o6~'1H~MB MeToAaMB 
JIAepHOB cllB3BKB, B M~ Ha 3TOM OCTaHaBnBB&TLCJI He 6yAeM. 
D k onpeAenJieTCJI KaK uuTerpan no o6'LeMy fimyKTona: 

/4/ 2 
Dk = Jlt/1(1, .•. ,k)J dr, 

t 

rAe t/J - BOnHOBaJI cllYHKIJ;BJI k HyKnOHOB B CBCTeMe BX 
u;euTpa uacc, B~'IBCnJieMaJI nyTeM peweuua ypaaueuua 
WpeABHrepa. B KOHe'IHOM BTore aepo.aTHOCTL npouuK
uoaeuuJI uyKnouoa ua yan~e B3aBMH~e paccTOJIHBJI onpe
AenaeTc.a 3aAauueM JIAepuoro noTeuu;uana - OTTanKBB&HBJI 
B 3TOB o6naCTB npOCTpaHCTBa. 

2. Ha'lneM c ypaaueuuJI AnJI npocTeiiwero cny'laJI -
ASYX6apBOHH~X COCTOJIHBB: 

d2 2p. -
[-- -(V+O(R -p)V0 -dx(p) =O;x(p)=pt/J(p). /5/ 

dp2 11 e c 

4 

.._, 

p 

.. 

.,. 

3AeCL p - paCCTOJIHBe Me>KAY HyKnOHaMB, V - npBTJirB
BaiOmBii noTeuu;uan, o6ycnoaneuu~ii o6MeHOM Me3ouaMB, 
V0 - OTTanKBBaiOmuii 6af.Lep, Rc - paABYC "Kopa". B~coTy 
6apLepa V0 , cneAy;/ 10 ,uaiiAeM KaK pa3HOCTL 3Hepruu 6-
KBapKoaoro aApouuoro "AeiiTpouo-noAo6uoro" MewKa u 
Mace~ AeiiTpoua 

V 
0 

= E(6) - 2mc 2 • /6/ 

)l,mr pac'leTa E(3k) ucnonL3yeM MOAenL ccllepB'IecKoro 
a,IJ.pouuoro MewKa - "MIT- bag" I 11/ , rAe Macca 3k -Kaap
Koaoii cucTeM~ onpeAeneua B~pa>KeuueM 

E(3k) = E v + E 0 + E Q + E M . /7/ 

3AeCL E v - 3Heprua auewuero AaaneuuJI, ue no3aomno
maJI KBapKaM oKa3aTLCJI 3a npeAenaMu MewKa, E 0 - "uy
neaaJI" 3HeprBJI nonJI KBapKOB, E Q - BKnaA CB060AHOB 
B KHHeTB'IeCKOB 3HeprBB KBapKOB, EM - 3HeprHJI B3aHMO
AeBCTBBJI KBapKoB. Pac'leT /6/ AnJI wecTHKBapKoaoii cac
TeM~ AaeT V 0 (6) = 0,27 F3B. Peweuue ypaaueHHJI /5/ 
HMeeT BBA: 

x<r) = 

X 1 (p) = 
l ' 

X 2 (p) = 

c 
1 
sh (pp ) , p S. R c , p = v21-l V 

0 
/'h 2 

, 

c e -ap 
2 ' 

p > R 
- c' 

/8/ 

rAe x 2 (p) - "o6~'1HaJ1" sonuoaaJI cllYHKUBJI AeiiTpoua, 
onpeAenJIIOma• ero cpeAHBe xapaKTepucTBKB: pa3Mep, 3Hep
rBIO CBJI3B B T .A., TaK 'ITO napaMeTp a cllBKCBpOBaH: 

1 
a = ~ ; R d = 1, 7 <f>..w. Ko3c~Mlluu;ueuT~ c 1 B c 2 onpeAe-

nJIIOTCJI H3 ycnOBHJI CWBBaHBJI X 1 B X 2 B TO 'IKe p = R c B 
HOpMBpOBKB. B BTOre, BCnonL3YJI /4/, /8/, nonyqaeM: 

Rc 
D2= Jdrlx (p)l2= aRc[ch(2x) e-2aRc 

0 1 2 2-x-- -1] --h-2-' (x=pR ) S X c . /9/ 

lloACTaBBB CIOAa Rc = 0,5 <f>..w, uaxoABM D 2 = 8. 10 -2. 
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3. OcHOBHaJI TPYAHOCTb pacqera D k AJIJI 6onbwero 

q&CJia HYKJIOHOB COCTOHT B TOM, qTO ypaBHeHHe THDa /5/ 
CTaHOBHTCJI MHOrOMepHbiM H nepeMeHHble B HeM He pa3-

AeJIJIIDTCJI. 3AeCb, OAHaKO, MO~HO BOCDOJib30BaTbCJI cne

I.UiaJibHbiM Bb160p0M KOJIJieKTHBHOH nepeMeHHOH p, OTBeqaro

~eii nepeXOAY BO c}IJiyKTOHHOe COCTOJIHHe: 

2 1 ... ... 2 
p = k ~ (r. - r . ) /10/ 

i > j 1 J 

OcraJibHble 3k-4 nepeMeHHbiX JIBJIJIIDTCJI ranepyrnaMH B 

3(k-1) -MepHoM npocrpaHCTBe. 113 onpeAeneHHJI /10/ cne

AYeT, qTO < p 2 > CBJI3aHO C pa3MepOM CHCTeMbl < R ~ > H 

cpeAHeKBaApa THqHbiM paCCTOJIHHeM Me~y HYKJIOHaMH < r 2>: 

< p 2 > = k < R 2 > = (k - 1) < r 2 > . 
k 

/11/ 

BOJIHOBYID c}lyHKD;HID k ·HyKJIOHHOrO KJiaCTepa H~eM B BHAe: 

3k-4 

2 
t/1(1,2,3, ... , k) = p 

\. 

~ XK (p)UK (0 ... , n ...... ). 
K,y y y p s. T 

/12/ 

3AeCb U Ky 3aBHCJIT or yrnoB B KOOPAHHaTHOM H cnaH

H30CDHHOBOM DpOCTpaHCTBe H o6e7ne,HBaiDT aHTHCHMMeTpH· 

3au;HID nonHoii BOJIHOBoii c}lyHKI.UIH 
12 

• ~YHKD;HH XKy HaXOAliM 

H3 ypaBHeHHJI: 

d2 fK(fK +~- 2m (E+v£;)1XKy(p) 
[-- 1'12 

dp 2 p 2 

K, , 
= ~ v y . 
K'y',fKy Ky xK'y'' 

/13/ 

K, , 
rAe f K = K + ~ (k - 2), a V K: - MarpaqHwe :meMeHTbl 

noreHu;HaJIOB B3aHMOAeiicTBHJI. Hac HHTepecyeT o6naCTb 

MaJibiX p, rAe AOMHHHpyeT "u;eHTpo6e~HbiH" DOTeHu;HaJI 

6 

J 
li 

\ 
J 

f(f + 1) 

p2 
no3TOMY B MeToAe K-rapMOHHK" AOCTaroqHo 

orpaHHqHTbCJI Hynesoii arepau;aeii no HeAHaroHaJibHbiM Mar-

K, , 
paqHwM :meMeHTaM V K/ . npa 3TOM ocHOBHOii BKJiaA B 

cyMMY /12/ Aaer cnaraeMoe c MHHHMaJibHO B03MO~b1M K: 

k 

Kmin = .~ (ei + 2ni ). /14/ 
1 = 1 

rAe e, n - op6HTaJibHbiH MOMeHT H rJiaBHOe KBaHTOBOe 

qHCJIO HYKJIOHOB B KJiacTepe. ,lJ;JIJI nerKHX JIAep 
3H , 3He , 

4 He , Kmin = 0 H 6wcrpo pacTeT AJIJI 6onee TJI~enwx 
JIAep. B HTore BMecro /13/ nonyqaeM: 

[~ _ f<f+ ~- _ 2m (V (p)+ 0 (Rc (k-1) ~ -p)V
0 

(3k)-E)lxK(p)=O. 
2 2 1'12 

dp p /14/ 

KaK H B CJiyqae C AeiiTpOHOM, HaiiAeM BeJIHqHHY KOpa B 

k ·HyKJIOHHOH CHCTeMe C DOMO~biD COOTHOWeHHJI: 

V 
0 

(k) = E(3k) - k me 2 
. /15/ 

CoorseTCTBYIDIUHe 3HaqeHHJI V 0 (k), paccqaraHHble B MOAe

JIB "MIT-bag''~ 11/, npHBeAeHbl B •a6AUfle. JIAePHYID qacTb 

noTeHu;aana V (p) sw6apaeM npocreiiwHM o6pa3oM - B 

BHAe rapMoHaqecKoro OCI.UIJIJIJITopa. PeweHHJI ypasHeHHJI 

/14/ H~eM B ASYX 06JiaCTJIX 

c 1 y'pp ls:> + lf2 (pp) 

x<p) = I 

c 
2 
pf exp(-lh( ~)2 ) 

Rk 

p~ 
c 

P?.Pc 

2mV0 
_/- ' P=v 

11
2 

/16/ 

% 
r.u;e: p c = R c (k-1) , R k - paAHYC HYKJIOHHoro Knacrepa, 

I A (X) - c}lyHKUHH .6ecceJIJI MHHMOro apryMeHTa. 
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Ta6Aut~a 

k 2 3 4 5 6 

v 0 I F3B/ 0,27 0,80 0,99 1,37 1,62 

HcnoJIL3YJI /41, II61 H ycnosue uopMHPOBKH, .D;JIJI 

BepOJITHOCTH HaXO,D;HM: 

Dk 

2£ + 1 
Pc 2 (p/Rk) 2 2f>+1 
Jdplxl = (1-d +d ); 
0 r <f' + 'h) PPc 

d 
If - y, (pp c) 

/171 
I[,) +'/(pp ) 

.,t ,, c 

H3 1171 cne,D;yeT, 'ITO Dk -(Rc/R 0 ) 3k , T.e. cooTBeTcTay

eT clleHOMeHOJIOrH'IeCKOB cllopMyJie 11/, O,D;HaKO CMWCJI BW

pa)KeHHJI 117 I ropa3.D;O 6onee rny6oKHB. 

Ha pucyHr<e npHBe,D;eH pac'leT sepoJITHocTeii MHoro-

6apuouuwx Koucllurypau.uii no cllopMyne I 17 I; BCIO.D;Y 6pa

JIOCb R c = 0,5 4>M. BH.D;HO, 'ITO D k CHJibHO y6wsaeT 

c poe ToM k. CKa'IOK B D k npH nepexo,D;e oT k = 4 ( 4 He) K 

k = 5( 
5 

Li) BW3BaH yBeJIH'IeHHeM K min OT HYJIJI .D;O 

e,D;HHHIJ.W COOTBeTCTBeHHO, 'ITO CBJI3aHO C Ha'laJIOM 3anon

HeHHJI HOBOB 060JIO'IKH C e = 1 npH nepexo,D;e OT 4He K 
5
He ( 

5 Li) H \ 3anpemaeT O.D;HOBpeMeHHoe npe6wsauue scex 

5 HYKJIOHOB B MaJIOM 06'beMe H3- 3a COOTHOWeHHJI Heonpe

,D;eJieHHOCTH. 3Ha'leHHeBepOJITHOCTH.D;Byx6apHOHHOBCHCTeMW 

B .D;eiiTpoue 8-:-9~ xopowo cornacyeTCJI c ,D;aHHWMH no yn

pyroMy ed -pacceJIHHIO /s/. Pacc'IHTaHHWe 3Ha'leHHJI 

D k (k > 2) HOCJIT npe.D;cKa3aTeJibHWB xapaKTep. O.D;HaKo HX 

nopJI,D;OK BeJIH'IHHW MO)KHO cpaBHHTb C COOTBeTCTByiOIQHM 

pe3yJibTaToM auaJIH3a KYMYJIJITHBHoro po)K,D;eHHJI qacTHIJ. 

a pA .... C+ ... peaKIJ.HJIX. KpecTHKaMH ua pucyuKe o6o3uaqe-

Ha BeJIH'IHHa: 

(D k )3KCTI • 

8 

{3: 
bA 

k 

bA- (A kV0 k-l 
k- k)(-) 

AV 0 
/18/ 

r.D;e {3 - BeJIH'IHHa, H3BJie'leHHaJI H3 3KCnepHMeHTaJibHLIX 
k 

,D;auuwx c noMOIQLIO npe.D;cTasneHHJI /2/ B cllopMe I I/. 
BH.D;HO, 'ITO paCC'IHTaHHWe BepOJITHOCTH B OCHOBHOM npa

BHJibHO COrJiaCyiOTCJI C COOTBeTCTBYIOIQHMH "3KCnepHMeH

TaJibHWMH" 3Ha'leHHJIMH. 

D~~: 

• ' 
/0-J 

10-sl 

10-7 

10_, 

10-" 

2 

' ' ... , + 
'~ 

.3 

' ' ' + ', 
' ~ 

\ 
\ 

4 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

\ 
\ 

L 5.58·10_,. 

1 
5 6 J< 

Bepo.II•Hoc•~> cyJIIec•aoaaHuJI tPAYK•oH06 c k HYKAOHaMu 
6 .11opax. 

ABTopw 6naro.D;apJIT npo4l. ~.H.Jinoxuuu.esa 3a BHHMa

HHe H noCTOJIHHWB HHTepec K pa6oTe, B.A.MaTBeesa - 3a 

· none3Hwe o6cy)K,D;eHHJI. 
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B3aBMO_!leBCTBHIO TlllKenWX BOHOB C ll_!l· 
paMH B CBHTe3y HOBWX :JneMeHTOB 
1Ay6Ha, 1975 r./ 298 CTp. 3 p. 00 K· 

HenoxanbHWe, uen&Heiuwe H HepeHop· 
MHpyeMwe TeopBB nonll I AnywTa,1976 r ./ 390 cTp. 2 p. 40 x. 

Tpy.!lW MelK.!lyHapo.!lHOi xoucllepeHUHH 
no H36paHHWM aonpocaw cTpyKTypw 
ll.!lpa I )ly6Ha, 1976 r .1 452 cTp. 3 p . 50 x. 

Tpy.!lw I I Cuuno3ByMa no xonneKTHB· 
HWW MeTO_!laM yCKOpeHBll. )ly6Ha,1976. 292 CTp. 2 p. 50 K. 

Tpy.llW X MelK.!lyHapo.llHoi wxonw 
MOnO.!lloiX y'leHWX DO ciiH3HKe BWCOKHX 
:JHeprui. 6axy, 1976. 560 cTp. 3 p. 50 x, 


