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1 . BBE,Il;E;E-IME 

licTOpll'IeCKll nepaoir_ na):\a'lell 0 HaX0lK):\CHll,11 :meprmr II npcMeHll lKll3Hll KBlil3llCTa

l.lll0HapHoro·cocT0.!!HllJI B KBaHTOBOii Mexamrnc _6brna Tcop1rn a-pacna):\a, B 1928 I'OAY 

r.ThMOB [1],KoHAOH ll fopHll [2] TCOJH!TU'ICCKII 06..:ncmm11 naK0H rcn~cpa-HeTT01Ia 

[3] Ha ocHoiie npeACTaBJieHlln o· TYHHenhHoM ncpcpcKTC. II pit :JT0M c' nepnoir JKe pa.6oTbl 

. pacnaA mo6oro KBanncTa1.1noHapHoro cocTonHHJI Ii KBaHTOBoi'1 Teop1m TpaKToBarrC.!I KaK 

AByiccTyneH'laTblll npo1.1ecc.-Ha nepaoir cTa):\Im pacnaAa Bo BHyTp.eHHen o6rracnr KBaH

TOBOH cncTeMbl riponcxognT cpopMnpomiHne· KrracTepa, a Ha ~Topoii CTa):\n~ DTOT Krra

CTep TylrnemrpyeT 'Iepro no.TeH1.1narrbHhlll 6apbep KaK CAHHoe 1.1enoe. B cooTBeTCTBllll c 

DTllM np~):\CTaBJieHlleM O ABYXCTyneH'IaTOCTll pacna):\a KB,a:JllCTa1.1110HapHbIX COCTOJIHllll 

B KBaHTonoir MexaHHKe aonHHKrro HecKOllhKO rn11p0Ko pacnpocTpaHeHHbIX no):\XOAOB K 

onncaH1110_ no):\o6HbIX npo1.1eccoB. !!<>'ITH nee OHR TaK 1mn llHa'le c~Jinattbl c <f>aKTopn

n~nen· BbipalKeHruI ):\lIJI lllllpllIIbl KBa:JllCTal.lllOHapHOI'O ypoBHJI. 

HanpllM~p, B HallBHOH Krr.acTepH~H Mo):\errn o:-pacna):\a·(4] IIIiipniia KBanncTal.llIOHap

Horo ypoairn B KBlil3llKJiaCCll'leCKOM npn6JilllKeHllll onpe):\CJI.!l~TC.!I qiopMyJioll 

.. · Ph2J{ . -_ {C/Q · . -· 
r ==: 2mR e~p(-2 ln drk(r)], (1) 

I'Ae_ p -- Bepo.sTHOCTb.<pOpMllp0BaHlrn Clc-'HlCTlll.lbl; h - IlOCTO.!IHHa.!!·- IlrraiIKa, in -
. npnBe):\eHHrut Macca 0:-'laCTlll.lbl, R - pa):\nyc Kamuia, C :"' 2( z - 2)e2 - npoll~Be):\eime 

. nap.!!):\0B o:-_'laCTlll.lbl "n l:\O'IepHero' .!!):\pa, Q - DHepI'll.!I _O:-'laCTlll.lbl B CllCTeMe 1.1eHTpa 

Mace pO):\llTeJibCKOI'O JI):\pa, K II k(r) - -BOJIHOBblC BCKTOpbl a-'13CTIUJ,bl. BHYTPII JIMbl n Il0):\ 
. 6apbepoM···cooTBeTCTBeHHO: . 

-2m c 112 

I{= [h2(Q+ VN,- :n)l '. (2) 

k(_r) =[2ri-i(c· . 1/2 
-.- h2 7 - Q)) (3) 
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npu'IeMYN _C..:.... rny6Irn.;, ncpq>eKTIIBHoii npm,myroJihHoii HMbI. 
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! B paMKax CTaH):\apTH0I'0 R-MaTpll'IHOI'O qiopMammMa [5) um:pxrna KBlil3llCT~0Hap

H0I'0 C0CT0.!!Hll.!I Bbl'lllCll.!leTC.!I COI'lli'LCHO qiopMyrre 

r = 21bLPcL, (4) 

.! I'l:\e 1 iL - npnBe):\eHHa.!I nrnpnHa ypoBH.!I: 
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'YCL = (
2
mR) j cpc;XLJMdS, (5) 

<pc - noaepXH0CTHa.!I B0lIH0Ba.!I q>yHKI.lillI KaHarra, XLJM - perneHlle na):\a'lll Ha co6-

CTBeHHble ntta•remrn BO BHyTpeHHen o6JiaCTll pacna):\aIO~ellC.!1 CllCTeMbI, a q>aKTOp npo

Hlll.laeM0CTll 6apbepa 

k(R)R 
PcL = Fl(TJ, kR) + Gi(ri, kR)'. 

(6) 

I'):\e FL ll GL - peryn.11pHa.!1 ll HeperyJI.!!pHa.!! KYlI0H0BCKIIC q>yHKI.lllll C00TBCTCTBeHH0. 

BecbMa IllIO):\OTBOpHblll Il0):\X0A K npo6rreMe a,-pacna):\a 6I,in npe):\lI0lKCH n pa6oTax 

rpynnbI C.r. Ka):\MCHCKOI'O ( CM. MOHOI'paq>IIIO (6] II CCbllIKII B Hen). OH 0CH0BaH Ha 

ucnonhnonaHnu TaK HanbIBaeMoro IIHTerparrbHoro qiopMarrnnMa, KOTOJH,Ill B crry'lae Ha

IIBHon KllaCTep~Oll M0):\ClllI npIIB0):\llT K ClICl:\YIO~CMY BbipalKCHlllO ):\lIJI lllllpIIHbI ypoBH.!I: 

R 2 

r = 27rl lo FL(ri,kr)Voo(r)cpL(r)dr I 
. 

(7)'. 

O6onHa'leHU.!1 n 'qiopMyrre (7) 6YAYT Il0.!l:CHCHbl HlilKC. 

Bo BCex nepe'IllClleHHbIX Bblllle Il0):\X0):\ax ecTeCTBeHHbIM MallbIM. napaMeTp0M Teo

pnu crry:i1rnrr <paKTOp np0HIII.laCM0CTll 6apbepa 

PcL ~ l. (8) 

O):\HaKO n crry'lae o:-pacna):\a BbICOKOBon6yJK):\eHHbIX COCTO.!l:HIIll .!1:):\Cp, a TaKJKe a qiu

:JllKe a):\p0HHb!X penoHaHC0B IlOCTO.!IHHO npllX0):\llTC.!I: CTal!KllBaTbC.!I: C HapyrneHUeM ycrro

Bllll (8). 
IJ;errb!O HaCTO.!l:~eir pa60Tbl .!l:Bll.!l:eTC.!I: o6o6~eHllC qiopMaJIU3Ma 9.r.Ka):\MCHCKOI'O Ha 

crry'lall pacna):\a K0p0TK0lKIIBY~llX KBlil3llCTal.lll0HapHbIX COCTO.!l:HIIll B KBaHTOBOll Mexa- . 

HllKe, a TaKJKe norry'leHue aCIIMilT0Tll'leCKllX 01.1eH0K lllIIpllH Il0):\06HbIX COCTO.!l:HIIll II 

nplllI0lKCHlle panBHBaeM0I'0 Il0):\X0):\a K npo6rreMe 01.ICHKII lllllpIIH a):\p0HHbIX ll AII6apu-

0HHbIX penoHaHC0B. 

2 OCHOBHOM Cl>OPMAJIM3M 

.IJ:rr.!!: onpe):\ClleHH0CTII pacCM0TpllM B 0):\H0'laCTII'IH0M npu6rrmKCHIIII na):\a'ly 06 o:-pacna):\e 

K0p0TK0lKlIBY~llX COCTO.!l:Hllll aT0MHbIX .!l:):\Cp. 

. O6onHa'lllM 'Iepen UL pa):\llaJihHYIO B0JIH0BYIO q>yHKI.IIIIO a-'laCTlll.lbl, YpanHeHrur 

Illpe):\IIHrepa ):\ll.!I: UL n FL IIMelOT BUA 

d2UL 2m h2 L(L + 1) 
dr2 + --,;:i-(Q - ½(r) - 2m r2 - VaA(r))UL = 0, 

' , .. ~--.-t-----~•-.- ···-·--... ~· 
• t';-. -t • -- ' • ··-•·, ~v·• • 
, V,\H;.~; ...... ,,.a.,11 f,;;~•'-'-•i• l 
i' 

U
I f'!lt" .. tl•1"" li'~.,,...,., .. ~~:~l'I . "' ..:...11,,.uu...A "-'-•.,"h,JA~~it~a.:si 

~ll~!OTEKA . .. ~ ........_., ____ _ 

(9) 



d2FL 2m ' n2 L(L + 1) 
dr2 + 7i,2(Q - Vcv(r) - 2m r2 )FL = 0, (10) 

rµ;e L - op6nTaJibHhlll M0MeHT, Ve - KynoHOBCKnii rroTeHQnaJI, pacc'InTaHHhlll c y'!e

T0M K0He'IH0CTlI panMepoB Hµ;pa, Vcv - KYlIOHOBCKIIll II0TeHQIIaJI T0'Ie'IH0ro ::JapHµ;a, 

VoA - II0TeHQliaJI B::3aIIMOp;ellCTBIIH a-'!aCTII~I C Hµ;poM-0CTaTK0M. 

Bocnonb:JyeMCH cTaHµ;apTHhIM MeToµ;oM IpnHa n rrpoµ;enaeM cneµ;yro111ne rrpeo6pa

:JoBaHIIH: 

d2UL d2FL 2m 
'FL dr2 - _uL dr2 + 7i,2Wcv(r) - Vc(r) - VoA(r)]ULFL = 0. (11) 

O6o::3Ha'IIIM 

Voo(r) = VoA(r) + Vc(r) - Vcv(r). . (12) 

Torii;a 
d2UL d2FL 2m 

FL dr2 - UL dr2 = 7i,2Voo(r)ULFL. (13) 

HHTerpnpyH Bhlpa:lKeHne (13) no· '!aCTHM, rrony'!aeM 
' - . . •' 

FL(TJ, kR)U~(R) - UL(R)Fa.,,, kR) = 21i": lRVoo(r)UL(r)FL(ry, kr)dr, (14) 

U' @.I.. F' !JEL. . 
rµ;e L = dR ' L = dR n T. µ;. 

Ecnn Ro - paµ;nyc o6pe::3aHnH Hµ;epHoro noTeHQnaJia, TO rrpn R > Ro BhIIIOlIHHIOTCH 

cneµ;yro111ne CO0THOWeHnH: 

UL(R) = ~([GL - iFL] - SL[GL + iFL]), 

i([G~ - iF~] ~ SL[G~ + iF~])FL - i([GL - iFL] - SL[GL + iFL]F~ = 

2mlR ' = - 2 FL(71,kR)Voo(r)UL(r)dr, n, 0 

G' ~ B " rµ;e L = dR • 0CII0llb:JyeMCH CBOIICTBOM BpOHCKIIaHa: 

rµ;e 

Torµ;a 

BBeµ;eM q>yHKQlIIO 

F~GL - FLG~ = k, 

k2 = 2mQ 
n,2 . 

4;,.i lR -k + kSL = --2 FL(1/, kr)Voo(r)UL(r)dr. 
,fl 0 

'PL(r) = Si1UL(r). 

Torµ;a, rroµ;cTaBnHH (20) B (19), nony'!aeM 

4mi [R 
1 = Si1 

- h2 lo FL(71,kr)Voo(r)cpL(r)dr, 

' . 4 
~- ~.:., . 

'' 

(15). 

(16) 

(17) 

(18) 

(19) 

(20) 

(21) 

rrpn'IeM 

'PL(r) ex i[Si1(GL(71, kr) - iFL(1/, kr)) - (GL(71, kr) + iFL(71, kr))]. 

B 0KpeCTH0CTlI pe::30HaHca Si1 06pa111aeTCH B HYllb, cneµ;oBaTellbHO: 

4milR ·, 
1 = --2 FL(T/, kr)Voo(r),pi,(r)dr, 

n, 0 • 

rµ;e rrpn R > Ro BhIII0lIHHeTCH acnMIIT0TII'IeCKoe ycnoBne: 

z 
<t?L(r) ex - 2(GL(T/, kr) + iFL(TJ, kr)). 

(22) 

(23) 

(24) 

PacCMOTpnM rrapy KOMIIlleKCHO-COIIpH:lKeHHhIX ypaBHeHnii B OKpeCTHOCTII pe::30HaHca: 

0TKyµ;a 

d2UL 2m(Q- V,( )- 1i
2 

L(L+ 1) -V, ( ))U = O 
dr2 + n,2 . c r 2m r2 oA r L , 

d2U;, 2m(Q* _ V,( ) _ 1i
2 

L(L + 1) _ V, (. ))U* = 
dr2 + 1i2 c r 2m . r2 oA r L 0, 

U.d
2
UL u d2U;, 2m(Q Q' *)U u·· 

L dr2 - L dr2 + h2 - L L = 0, 

Ui(R)Ul(R) -UL(R)U;,' (R) = 2"; iI' [R UL(r)Ui(r)dr, 
1i la 

nnn, pacKphIBM Heorrpeµ;eneHHOCTb c y'IeToM (20), nony'IaeM 
,, 

, 2m [R 
<;8i,(R)<;8~(R) - <t?L(R)<pi,(R) = 7i,2iI' lo <i5L(r)<;8i,(r)dr. 

Iloµ;CTaBlIHH (24) B (27), nerKo Bnµ;eTb, 'ITO 

(9a) 

(96) 

(25) 

(26) 

(27) 

~[GL(R)Gt(R) - Gi,(R)G~(R) + FL(R)F;,'(R)- Fi(R)Fl(R)] t ~[Fi(R)G~(R)-

-Gi,(R)Fl(R) + FL(R)Gf(R)- GL(R)F;,'(R)] ~-~";ir LR <h(r)<;8i,(r)dr. (28) 

BBeµ;eM HOpMHpOBaHHYIO q>yHKQHIO: 

'PL(~)= AL<t?L(r), 

1□R I 'PL(r) 12 dr = l·. 
B cnny ycnoBnH HOpMHpOBKH Mhl HeMeµ;neHHO nony'!aeM 

I AL 1
2 

~([GLF;,' - FiG~ + GLF;,' - FLGt]+ 

+i[GLGt - Gi,G~ + FLF;,' - FiFL'D = ~";r, 

5 

(29) 

(30) 

(31) 



npH"'IeM B aCHMnTOTllKe 

i . 
'PL ex -AL2(GL(7/, kr) + iFL(7/, kr)). (32) 

Bo llt36e,KaIIlle nyTaJill~bI B o6onHa"'leHirnX npollt3BOAHYIO no p MbI 6meM o6onHa-

-qaTh TO"'IKOH FL= 7J· BBeAeM nonpaBo"'IHYIO q>yHK~IIIO K(k, k*): • dF 

K- 2(k, k*) = 2
1
k ([Gi,F'Lk - Fi,Chk + GLFi,k* - FLGi,k]+ 

+i[GLGi,k* - Gi,GLk + FLF'i,k* - Fi,F'Lk]). 

O'IeBHAHO, 'ITO B npH6lIH)KeHllll MalibIX WIIpllH 

K(k, k*) = l. 

Mn qiopMyrr (31) - (33) HeMeArreHHO crreAyeT, 'ITO 

'PL(r) ex -ei0 \/ I._K2(k, k•)~2(GL + iFL). 
hv 2 

llcnOlibt3Y.!I CB060AY B Bbl6ope q>at3bl, BbI6epeM 0 TaK, 'ITO 

'{JL(r,) ex fu K 2(k, k•)(GL + iFL). 

(33) 

(34) 

(35) 

(36) 

TorAa B ClllIY COOTHOWeHl!.!I (34) HOpMHpOBKa (36) npn r-+ 0 nepexOAIIT B HOpMI!

poBKY KaAMeHCKoro. 0KOH"'laTelibHO B OKpecTHOCTll pet3oHaHCa IIMeeM 

' 16m2 [R 
I AL 1

2 = k2h4 I lo F(71,kr)Voo(r)<pL(r)dr 1
2

, • 
(37) 

lllIII no-ApyroMy: 

f . 16m2 . [R 
hvK2(k,k*)4 = k2h4 I lo F(71,kr)Voo(r)<pL(r)dr 1

2
• 

(38) 

BneAeM KyrroHOBCKYIO q>yHK~HIO, H~pMnpoBaHHYIO Ha 8-q>YHKr.i;n10 no ~ileprnn Ha neru;e-

CTBeHHOll ocn: 
- /2 
F(71, kr) = y-:;;r;;F(71, kr). (39) 

IloACTaBlI.!I.!I (39) B (38), Mbl HeMeArreHHO norry-qaeM TO"'IHYIO qiopMyrry AlI.!I pac"'leTa wn-

pnH: 

r = ~2c!\-) 1 foR F(71,kr)Voo(r),j;L(r)dr 12. (40) 

B cnrry COOTHOWeHll.!I (34) B npeAelie MalibIX Wllpl!H qiopMyrra ( 40) nepexOAIIT n llt3Be

CTHYIO qiopMyrry KaAMeHcKoro. 

6 

3 ACMMTITOTMqECKMEOQEHKM 
IIorry'IeHHOe s DPCAliJIYlll.CM naparpaqie COOTHOWeHne ( 40) .!IBlI.!IeTC.!I aHalil!Tll"'leCKIIM 

npoAOIT)KeHueM qiopMylibI KaAMeHCKoro B KOMnrreKCHYIO nrrocKOC'.fb.' B crry-qae, KOrAa 

pet30HaHCHa.!I q>yHK~II.!I rj, eCTb TO'IHOe peWeHlle ypaBHeHII.!I ( 1 ), qiopMyrra ( 41) npeg

CTaBlI.!IeT co6010 TO)KAeCTBO. EcmI )Ke BOCIIOlibt30BaTbC.!I TeM, 'ITO Aa)Ke AlI.!I AOCTaTO'IHO 

Wl!pOKIIX pet30HaHCOB BbIIIOlIH.!ICTC.!I yclIOBIIe 

r . 
-< 1 
Vo ' 

(41) 

rAe Vo -- rrry6nHa IIOTeH~Harra, TO O'IeBHAHO, 'ITO IIpll peweHllll ypaBHeHII.!I (1) BO BHy

TpeHHeu o6rracTH (.!!Apa, ecrrn pewaeTC.!I naAa'Ia 06 o-pacnaAe,mm a;r:1p0Ha, ecm1 uru;eTc.!I 

wnpIIHa aJ'.IIJOHHOro pe30H3Hca) WllpIIHOll pacnaAHoro COCTOJIHil.!I MO)KHO npeHe6pe"'Ib. B 

::lTOM crry'Iae qiopMyrra ( 40) AOlI)KHa paccMaTpl!BaTbC.!I KaK ypaBHeHne AlIJI H3XO)KJ1e

HHJI I'. 
,Il;arrbHCllWPC pacCMOTpeHne· llPOBeAeM B paMKax llHTerparrhHoro qiopMalil!t3Ma, KO

TOpbill B crry'Iae HallBHOII KliacTepHOll MOAelin IlpllBO):lllT K crre;r:1y10ru;eMy Bbipa,KeHHIO 

;r:llIJI WIIpllHbI ypoBHJI: 

r = 271" 1 foR h(71,kr)Voo(r)rpL(r)dr 1
2

• {42) 

IlogbIHTerparrhHOe Bbipa,KeHne ( 42) HMeeT xopowy10 CTPYKTYPY c TO"'IKII npemrn 

B03MO,KHOCTll nocTpOCHllJI aCIIMilTOTll'IeCKIIX o~eHoK wnpnHbI KBat3llCTa~IJOHapHbIX co

CTOJIHl!ll. B caMoM"Aerre, noTeH~llarr V0 ,i(r) 6blcTpo y6bIBaeT c pocTOM r, KyrroHOBCKa!I 

q>yHK~llJI FL(7/, kr), HanpoTIIB,. ::lKCilOHeH~llalibiio' pacTeT npll yne~U-'IeHim r, 0;:\HaKO 

npaBee KliaCCll'IeCKOll TO"'IKll nonopoTa OHa orpaHn'IeHa. BolIHOBa.!I q>yHK~lIJl.'f'L OC~lllI

lIHpyeT BO BHyTpeHHell o6rraCTll J1;t1pa n 'nMeeT MaKCIIMYM . B6lIIIt3ll ero IlOBepXHOCTII. 

IlponnnegeHIIe aTHX Tpex q>yHK~llll HMeeT ocTpbill MaKCIIMYM B nonepXHOCTHoi'r o6rra

cTn H;r:lpa,n, crregoBaTCllbHO, llHTerparr ( 42) MO,KeT 6bITh o~eHeH MCTO):IOM nepcBarra. 

OgHo"'lacTII'IHa.!I o~eHKa wupllHbI HMeeT O"'leBIIAHYIO CTPYKTYPY 

kro[ 2 r,.p. = ~L(Q,ro)
2

Q FL(71,kr)Voo(ro)], ( 43) 

rge ro - pagnyc KaHarra, BbI6npaeMblll llt3 yclIOBllJI MaKCIIMyMa IlO;r:lbIHTCrpaJibHOli q>yH

K~llll B qiopMyrre ( 42), a ~L - nonpaBO"'IHblll q>aKTOp nop.!IgKa e):IIIHll~bI: 

t: (Q ) _ 871" I 'f'L(ro) 1
2 

u
2 

'>L ,ro -
ro 

(44) 

B CBOIO O'Iepegi., BClill'IHHa u HaxO):lllTC.!I no q>opMyrre . . 
u_ 2 = ~[J_ 8Voo + ~ 8FL + -J_ 8rj,L]r=ro-

8r Voo ar FL ar 'PL ar 
(45) 

B COOTBCTCTBim c o6ru;eu ll;t1eorrorneu panBnBaeMoro nogxog~ COOTHOWCHIIC ( 46) norry

'IeHo B npegnolIO)KeHllll, 'ITO paAIIYC KaHarra onpegerrJleTCJI llt3 ycrrOBIIJI 

a -
-
8 

[FL(r1,h)Voo(r)<pI,(r)]r=ro = 0, 
r 

(46) 

7 



rrpwreM 
'P~(ro) ~- 0. ( 47) 

AHamITil'IHOCTb COOTHOWeHilli ( 43)-( 45) II03BOlIJieT IlCIIOJib30BaTb IlX )l;lllI o~eHKil 

WilpIIH ap;poHHbIX pe30HaHCOB, T.e. B TeX ClIY'IaJIX, Korp;a IIOTeH~IlaJI B3ailMO)l;eIICTBilJI 

q>parMeHTOB pacrrap;aJO~ei\:cJI CilCTeMbI BO BHYTPCHHCII o6JiaCTil IIJIOXO Il3BCCTCH. Bm1-

JIHI1e KYJIOHOBC~oro 6apbepa B ::lTOM CJiy'!ae ,HCBCJIIlKO,Il o~eHKa ( 43) yrrpo~aeTCJI: 

- (kro)2L+1 
2 

f,.p. = eL(Q,ro) 
20 

(Voo(ro)]. (48) 

HoBhlli rrorrpaBO'IHbill: q>aKTOp B03HIIKaeT rrpII 3aMeHe KYJIOHOBCKOII q>yHK~lrn Ha ee 

aCIIMIITOTll'ICCKOe 3Ha'ICHI1C. 

.I(JIJI o~eHOK rrpIIMCM 

'PL(ro) ~ r-1/2 
0 ' 

a~ 0.2 q>M, (49) 

Torp;a € ~ 1.3. To'!Hee _3Ha'!eHIIe € o~eHIITb HeJib3JI, ·IIOCKOJibKY BCJIIl'IIlHY a orrpeµ;eJIJieT 

BTOpaJI rrp.OI13BOAHaJI OT, ln( 'PL( r)), KOTOpaJI MO)KCT 6bITb Han:µ;eHa lIIlWb 'IIlClICHHO. 

Y'IeT MHoro'!aCTil'IHOCTil nap;a'!Il MO)KCT 6bITb rrpOI13Beµ;eH rrocpeµ;CTBOM BBeµ;eHIIJI 

crreKTpOCKOIIIl'IeCKOro q>aKTopa w: 

r = wr,.p.• (50) 

. . 
B Ka'IeCTBe IllIJI!OCTpa~Illl pa60TOCIIOco6HOCTil ll::JJiaraeMoro rroµ;xoµ;a IIpIIBeµ;eM 'IIl-

ClICHHbie rrpIIMepbI. TaK,rrpII p-~~CMOTpCHilil a-pacrraµ;a Il::JOTOIIOB CBllH~a wnpIIHa OT

;:i:eJibHbIX COCTOJIHllli MO)KeT ll3MeHJITbCJI Ha 18 rropHp;KOB. HecMOTpH Ha aTo, ll::J Ta6JI. 1 

Bil):I.HO, 'ITO rrepeBaJibHbie o~eHKil WllpllH pa::JJMHO cornacyJOTCJI C TO'IHbIMll pac'!eTaMll 

B paMKaX IlHTerpanbHOro q>opMaJill3Ma Kap;MeHCKoro. 

Hp;po 
1stpb 
210pb 

prnT (MaB) 

1.06 · 10-19 

0.98: 10-37 

Ta611n~a 1 

pep(Ro) (MaB) 

0.56 · 10-19 

1.34. 10-37 

f,xcn (MaB)[7] 
0.12. 10-19 
0.12. 10-37 

Ilpn pac'!eTax Mb! rro11arann Ro= 1.25A113cptiA u llCIIOJib30BaJill rroTeH~uan CaKCOHa

Byµ;ca c rrapaMeTpOM µ;uq>q>y::JHOCTll a=0.55 q>M. Thy6uHa IIOTeH~llaJia noµ;6upanacb B 

COOTBCTCTBllll c aHepruei\: a-'!aCTll~bI Q IIO rrpo~eµ;ype noµ;~OHKll rny6IIHbI JIMbI. 

4 PE3YilhTAThIPACqETOB 
BecbMa ccpbe::JHbIM TCCTOM Ha cnpaBeµ;JIUBOCTb ll::JJiaraeMoro noµ;xoµ;a JIBJIHeTCJI npo

BCpKa ero IIpllMCHllMOCTll K aHaJill::JY CBOIICTB µ;u6apUOHOB. 1IcTopUH Y3KllX µ;u6apuoH

HblX pc::JOHaHCOB µ;paMaTU'!Ha. Cy~eCTBY!O~aJI lIUTepaTypa IIO µ;aHHOMY BOIIpocy O'IeHb 

6oraTa ( CM., HaIIpllMep, 06::JOJ)bI [8, 9, 10, 11, 12] 11 CCbIJIKll B Hux), HO IIJ)OTllBOpe'IUBa. 

HecMOTJ)lI Ha TO, 'ITO llMe!OTCJI pacxoiKp;eHl!JI ::lKCIIepnMeHTaJibHbIX µ;aHHbIX ll:J Pa::JHbIX 
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rpyrrrr, Mb! peWillIIl IlCIIOJib::JOBaTb o6wIIpHbie penyJibTaTbI, rrony'IeHHbie p;y6HCHCKOII 

Ko1111a6opa~ueii [13]. 
B pa6oTaX [14, 15] 6hIJIIl pacC'IllTaHbI MaCCbI II WilpIIHbI AJIH 6oJibWOII rpyrrrrhI ap;, 

poHHbIX Il p;u6apIIOHHbIX pe30HaHCOB. BbI'IIlCJieHIIe Mace rrpmmBO)l;lllIOCb Ha OCHOBe q>Il

::Jil'ICCKOII KOH~err~IIII penoHaHca, rrpep;Jio)KeHHOII B pa6oTax [14, 15, 22, 23]. B paMKax 

R-MaTpil'IHOro cpopMaJill::JMa Mb! IlCIIOJib::JOBaJIIl rpaHll'IHbIC ycJIOBllJI ll::JlIY'IeHllJI Ha IIO

BCpXHOCTll penoHaHca, pacrraµ;a10~erocJI Ha µ;Ba ap;poHa. 

IlpII ::lTOM 6bIJIO rro11y'IeHO HOBOe ycJIOBile KBaHTOBaHIIJI aCllMIITOTll'IeCKOrO llMIIYJibCa: 

Pro = n + 1 , rµ;e 1 =0 IIJIII 1/2. Cny'Ian: Pro•= n + 1/2 IIHTeprrpeTnpyeTcJI KaK pap;II

aJibHoe KBaHTOBaHite, a cny'Ian: Pro = L MO)KCT paccMaTpIIBaTbCJI KaK xopowo ll::JBe

CTHoe ycJIOBllC op6UTaJibHOro KBaHTOBaHllJI IIO Bopy-3oMMepq>ellbp;y. B penyJibTaTe Ta

KOro acnMIITOTil'IeCKOro KBaHTOBaHilJI rro11y'!aCTCJI _MaCCOBaJI q>opMyJia 6anbMepOBCK~ro 

TIIrra: 

mn(R) = Jm~ + P 2 + Jm~ + p2 = m? + (n + 1)2 + 
ro 

n+1 
m~ + (--)2 + .6mn, (51) 

· ro 

rµ;e 1=0 llllll 1/2, R O:JHa'!aeT, 'ITO Mb! llMCCM p;eno c penoHaHCOM; a llHp;eKCbI 1 u 2 

COOTBeTCTBY!OT rrepBOII ll BTOpOII '!aCTU~aM, Ha61110p;aeMbIM B BbIXOp;HOM KaHaJie p;ByX-

'!aCTll'IHOro pacrraµ;a aµ;poHHoro penoHaHca R -> l + 2. · . . . 

<l>opMyJia (51) xopowo OIIllCbIBaeT rpocc-CTPYKTYPY crreKTpa a1woHHbIX penoHaH

COB, IIOCKOllbKY COOTHOWeHUe .6mn < f llMeeT Me~TO p;lIH BCCX llCCJiep;oBaHHbIX CJIY~. 

'!aeB c1mhHhIX pacrraµ;oB R -> l + 2. ThaBHhIII 'IJieH B cpopMyne (51) BocrrpounBop;uT 

TOJihKO rroJio)KeHne "~eHTpa TJI)KCCTII" MYJihT_urrneTa n nMe~H~ B aToM CMhICJie orrncbI

BaeT rpocc-cTpyKTYPY crreKTpa aµ;poHHbIX u µ;n6apUOHHbIX penoHaHCOB. ToHKaJI CTpyK

Typa ::lTllX crreKTpOB orrpeµ;enJieTCJI OCTaTO'IHbIM B:JallMoµ;en:cTBlleM ll COOTBeTCTBYJO

~llMll KBaHTOBbIMll 'IllCJiaMn, KOTOpbIC OTCYTCTBYJOT B paMKax rroµ;xoµ;a (22, 23]. TaKllM 

o6panoM, yc11onne t.mn < r MO)KeT paccMaTpnnaTbCJI KaK aMnnpu'IecKnn: q>aKT. 

Cneµ;yH U:JJIO)KCHHOH KOH~eII~llll, Mb! rrpoBeJill CliCTCMaTII'IeCKlle . HCCJICAOB3HHll rpoc

CTPYKTYPhI crreKTpa Mace BCCX ll:JBeCTHbIX aµ;poHHbIX penoHaHCOB, Ha'IllHaJI OT nerKUX 

MC:JOHOB n KOH'IaJI 6oTTQMOHllJIMll [14, 15, 22, 23]. To'IHOCTb q>opMyJihI (51) OKa::Ja

JiaCb HCO)Kllp;aHHO BbICOKOH ll COBepweHHO HeTl!IIll'IHOH AJIJI q>ll:Jl!Kll CllllbHbIX B:Jal!MO

µ;en:CTBllli. Ha OCHOBe, ll:JJIO:lKCHHOro rroµ;xoµ;a 6bIJill pacc'IIITaHbI MaCCbI p;u6apuOHHbIX 

penoHaHCO'.B ll, rrpep;CKa::JaHO HCCKOllbKO HOBbIX aAJ)OHHhlX Pe30H3HCOB. 

BbI'IllCJieHl!JI Wllpl!H IIpOll:JBOp;Illll!Cb IIO q>opMyJie (51) B rrpep;IIOJIO)KeHllllj 'ITO e = 1, 

ro = 0.86 q>M µ;11JI BCCX aµ;poHHbIX ll µ;u6apl!OHHbIX pe:JOHaHCOB. 

Pac'!eTbI WllpllH µ;u6apl!OHHbIX penoHaHCOB rrponop;lllll!Cb C IIOTeH~llaJIOM X101IbTeHa 

exp(-µr) 
Voo(r) = Vo 1 _ exp(-µr)' (52) 

rrpll'ICM µ;11JI IIJ)OTOH-He:ii:TpOHHbIX pe:JOHaHCOB rny6uHa IIOTeH~UaJia IIpl!HllMaJiaCb pa

BHOH 35 MaB, a µ;11H rrpoToH-npoTOHHhIX penpHaHCOB - 49 MaB .. IIapaMeTp µ = 

1. 1 q>M-1. Ilpu aToM, KaK ·Buµ;Ho un Ta6nu~ 2 u 3, nMeeT MecTo xopowee cornacue 

TeOpllll C ::lKCIIepIIMeHTOM (13]. .. 
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Ta6n.2. liHBapIIaHTHbie MaCCbI II WIIpIIHbI (MaB) ,IIIIIpOTOHHbIX pe30HaHCOB. 

IIpIIBe,1eHbI Ha6JIIO):laeMbie aKcnepIIMeHTaJibHbie WIIpIIHbI 6ea KoppeKD;IIII 

Ha paapewa10~10 cnoco6HocTb annapaTypbI 

.n+, 1/2 1 1+1/2 2 2+1/2 3 3+1/2 

M TeOpilll 1890 1932 1998 2088 2198 2326 2468 

aKcn.(13] 1886 1937 1999 2087 2172 

r TeOpilll 4 9 12 17 22 

aKcn.(13] 4 =f 1 7 =f 2 9=t=4 12 =f 7 7=t=3 

Ta6rr.3. liHBapIIaHTHbie MaCCbI II WIIpIIHbI HeUTpOH-IIpOTOHHbIX pe30HaHCOB (B MaB) 

n+, 1/2, 1 1+1/2 2 2+1/2 3 3+1/2 
M Teopmr 1892 1933 2000 2089 2200 2327 2469 

aKcn.(13] 1998 2084 
r TeopIDI 2 4 6 8 10 

__ a_l(CII. (13] 14 =t= 4 11 =t= 5 

,Un.!! 'IIICJieHHOll ou;eHKII_ 'WIIpIIH He_cTpaHHbIX 6apIIOHHbIX pe3oHaHCOB paCCMOTpIIM 

aa,1a'Iy pe3oHaHcHoro P-BOJIHOBoro 7r N-pacce.!IHII.!I B paMKax ,1IIarpaMMHon TexHIIKII, 
II3JIO)KeHii:oii: B (16]. 

,Urr.!I aToro B nepBOM 6opHOBCKOM npII6Jill)KeHllll paCC'IIITaeM ,laJibHO):lencTBYIOID;YIO. 

'!aCTh acpcpeKTIIBHoro noTeHD;IIaJia 7r N-B?anMo,1encTBII.!I (14] 

U"'N( ) = /2 m + m1r (!1.:_]2 P; exp( -or) 
eff r 1rNN · r:; . , 

mm"' m1r vs r 
(53) 

' . 
r,1e m(m,,.) - M_acca HYKlIOHa (rrIIoHa), lirNN = ,l --:-;- CIIllbHaJI KOHCTaHTa CB.!I3II, 

Ct= J2mE;; E,,. =JP;+ m;; P,,. = A1
/

2(s,m2,m;)/(2vs), a TpeyrOJibHM cpyHKD;II.!I A 
onpe,1eJI.!IeTC.!I CTaH,1apTHbIM COOTHOWeHIIeM A(x, Y, z) = x 2 + y2 + z 2 - 2xy- 2yz - 2zx.· 

,Un.!! aHaJIII3a npo6rreMbI WIIpIIH a,1poHHbIX pe30HaHCOB CHOBa BOCIIOllbtJyeMC.!I IIpIIH
D;IIIIOM COOTBeTCTBilll. 

Pacc'IUTaeM BOJIHOBYIO cpyHKD;IIIO tf;(r) IIIIOHa, 06paay10ru;eroc.!I IIpII pacna,1e .0.-H30-

6apH nocpe)ICTBOM qHCJieHHOro IlHTerpIIpOBaHII.!I ypaBHeHII.!I Kneii:Ha-I'op,10Ha, 

mrneapII30BaHHOro IIO IIOTeHD;IIaJIY U;!J. Ila pIIc.l B~,IHO, 'ITO IIOTeHD;IIaJI U:/i(r) 3aT.!I-· 

rIIBaeT BOJIHOBYIO cpyHKD;IIIO (B<f>) IIIIOHa BO BHYT!)eHHIOIO o6nacTb HYKJIOHa, IIpII'IeM 

IIOJIO)KeHIIe MaKCIIMyMa B<f> npaKTII'IeCKII COBna,1aeT c nepBbIM 6opoBCKIIM pa,1IIycoM 
ro = 0.86 cpM ,Ill.II L=l. 

OTCIO):la crre,1yeT, 'ITO petJoHaHCbI cpopMIIpyIOTC.!I Ha OTHOCIITeJibHO 6orrbWIIX pac

CTO.!IHII.!IX Me)K,1y panneTaIOID;IIMIIC.!I npo,1yKTaMII pacna,1a. 8To II03BOJI.!IeT npoBeCTII 

aHanorIIIO Me)K,1y <pII3IIKOn a,1poHHbIX petJoHaHcoB II o-pacna,10M ( T.e. Me)K,1y cpIImr

Koii: KBapKOBbIX II HyKnOHHbIX KJiaCTepOB ), IIpII KOTOpOM Ct-'IaCTIID;a !pOpMIIpyeTC.!I B 

IIOBepXHOCTHOll o6nacTII .!Ij:lpa· (6, 17, 18]. YxanaHHa.!I aHaJIOrII.!I 6bIJia IICIIOJibtJOBaHa ,lllll 

paC'ICTa wupIIH ti.- II N*-pe30HaHCOB ( C IIOTeHD;UaJIOM (53)) II ,III6apnoH~B ( C IIOTeH
D;IIaJIOM XIOJibTeHa (52)) B onucaHHOM 0BbIWe npu6mI)KeHUU. 
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Puc. 1. BoJIHOBa.!I cpyHKlllill IIII0Ha B CIICTeMe ueHTpa 1rnepu;uII pacna,1a10ru;eIICll 

li.(1232)-rmo6apbI (cnJIOWHa.!I KpIIBa.!I), paCC'IIITaHHa.!I Ha OCHOBe mrneapII30B8HHoro II~ 

noTeHn;IIany (53) ypaBHeHII.!I K:neii:Ha-rop,10Ha. lllTpuxoBair KplIBaJI cooTBeTcTByeT Borr

HoBon cpyHKUIIH CB060,IHOrO IIHOHa C op6UTaJibHbIM MOMeHT0M L==l. 

Kax yMe 0TMe'IaJIOCb Bblwc, B MHoro'IIICJieHHbIX pa6oTax1 BbIIIOJIHeHHbIX B paMKax 

no,1x~,1a c.r·: KagMeHcKoro ( CM. MOHorpacpir10 [6]), 6bIJIO ycTaHOBJieHo, 'IT_O lIHTerpa..-i (7) 

Ha6upaeTCll B IIOBepXHOCTHOll o6naCTII llj:lpa u B nprrnu;rme MO)KCT 6bITb 0D;CHCH MCTO

,I0M nepeBaJia. Ilpu aTOM Hl! Halll!'Il!e CBlltll! KaHaJIOB ( CM.(17]), HU y'IeT CBCpXTCKY'IIIX 

Koppellllllllll II nepeHOpMIIpOBKU BtJaIIMO,ICllCTBIIll npn nepexo,1e OT CB060,1HbIX HYKITO

H0B K CBll3aHHbIM BHYTPllll,ICpHbIM ( CM. [18]) He MeHSIIOT YKa3aHHoro cpyHp;aMeHTaJibHoro 

BbIB0):la 0 TOM, 'ITO nmpl!Ha o-pacna,1a cpopMupyeTCll B KllaCTepHOl°i (noBepXHOCTHofr) 

o6rracnr H,1pa. 

B pa6oTe [14] o6ocHOBaHHa.!I BbilllC aHaJI0rH.!I Me)K,IY !pII3lIKOII o-pacna,1a II !pl!3Il

KOll ap;p0HHbIX pe30HaHC0B 6bIJia UCII0llb30BaHa ,Ill.II BbI'Il!CJICHlill lllIIpl!H P-BOJIHOBbIX 

6apIIOHHbIX pe30HaHCOB B npII6Jil!)KeHl!lI MCT0):la nepeaana: 

[V(ro)]
2 
(P,,.r

0
) 3 • r~ 2Q (54) 

Ta6Jil!D;bI 2-4 ,ICM0HCTPHPYIOT xopowce corrracIIe TeopeTII'ICCKIIX II aKcnepm.1eHTallb

HbIX 3Ha'ICHIIII WIIpIIH. Bo ,Bcex pac'ICTax.MaCC,II 11mprrn 6apIIOHHbIX II ,III6apm>HHb!X 

pe3oHaHC0B IICII0llb30BaJIOCb O,IHO II TO )KC 3Ha'ICHIIe· napaMeTpa ro = 0.86 tl>M. 

Ta6rr. 4. MaccbI II lllIIpIIHbI 7r N-peaoHaHCOB ( B Mr-iB) 
pe30HaHC li.(1232)_ N*(1440) 

n+, 1 ; 1+1/2 

M Teopl!.!I 1234 1370 

-~n 
axcn.[19] 1230-1234 1430-1470, 

r . TeopIIll 100 260 

aKcn,[19] .115-125 250-450 

ToT cpaK;, ~TO ~onmKeHIIC .BHC~HCro MaKrnJyMa _B<>JIHOBoii';pyHKll;III ~Il<]Ha i/•(r), 
o6panyIOru;erocn IIpU pacna,1e fl.-II306apbI (Illlll N*( 1440) -pmoHaHca), npaKTI!'I<'CKII 

' . . . . . . 
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comrn;a;aeT C ro -=0.86 cjJM, l"OBOpHT ' 0 TOM, 'ITO B <pll3UKe a;a;poHHbIX pe3oHaHCOB Mhl 
UMeeM )l.eJIO C KB3HTOBO-MeX3HH'lecKHM aHaJIOrOM OTKpb!ThlX pe30HaTopoB [20]. B ll3-
BeCTHOll MOHOrpacpuu [21] 6blllll npoaHaJill3UpOBaHhl HeKOTOphle o6~ue CBOllCTBa KBaH
TOBhlX aHaJIOrOB OTKpbIThlX pe3oHaTopoB. O;a;HaKO llCil0llb30BaBWeecJI B [21] Hepel!JI
TUBllCTCKOe npu6JIU:lKeHUe Henpuroµ;Ho B q>U3UKe npoMe:lKyTO'lHhlX :mepruii. Ilo:)TOMY 
npe;a;cTaBJIJieTCJI BeCbMa aKTYaJibHOll 3ap;a'la nocTpoeHUJI KBamIKllaCCU'lecKoro pelIJITU
BllCTCKOro npu6JIU:lKeHUJI )J;l!JI onucaHUJI OTKphlThlX KBaHTOBhlX pe30HaTopoB. 

Heo6xoµ;uMo oco6o OTMeTIITh, 'ITO B paMKax o;a;Horo u Toro :lKe noµ;xoµ;a 6e:J noµ;ro
HO'lHhlX napaMeTpOB yµ;aJioCb onucaTb KaK wupoKIIe aµ;pOHHhle pe30HaHChl ( ~-ll306apy 
u Ponep ), TaK u y:JKue µ;u6apuoHHbie pe:JoHaHchl, UMeIO~ue wupuHy Ha 1 - 2 nopJIµ;Ka 
MeHhWyIO. IIpoucxo:lKµ;eHUe :)TOll MaJI0CTll WllpllHhl µ;u6apUOHHhlX pe30HaHC0B xopowo 
unnIOcTpupyeT puc. 2, Ha KOTopoM npeµ;cTaBneHhl B oµ;HoM MacwTa6e 1rN-noTeHii;IIall 
(53) ll IlOTeH[(llaJI XIOllbTeHa )J;l!JI HettTpOH-IlpOTOHHOro B3aUMoµ;encTBUJI. Ma.JIM rny-
6uHa nocneµ;Hero B ,oKpe_c,THOCTll paµ;uyca ,KaHaJia CBJI3aHa C TeM, ,'ITO npu Hll3KUX :)Hep
I'mrx NN-B3aUMoµ;encTBUepnpeµ;~lIJieTCJI o6MeHOM IlllOHOM B)J;aJill OT MaccoBOll noaep
XH0CTU. A MaJIOCTb IlOT<?H~UaJia B3aUMOp;ellCTBllJI1 C0rllaCHO ( 43), IlpllBOp;llT K y:JOCTll 

C00TBeTCTBYIO~ero pe30HWICa. 
B cny'lae 1rN-B:JaUMO)J;ellCTBllJI Illl0H lle:lKUT Ha MaCCOBOll noBepXH0CTll ll C00TBeT-

' , 
CTBYIO~llll noTeH[(llaJI UMeeT 60llbWYIO rny6uHy. Cneµ;oBaTellbHO, Bee ll3BeCTHble 6apu-
0Hbl, pacnap;aIO~UeCJI B pe:JyllbTaTe CllllbHhlX npo[(eCCOB, UMeIOT xapaKTepHble Wllp.UHbl 
nopJIµ;Ka 100 M:)B. •:. · · · · 

'in ; --- -
w 

~ 
-50 

~ 

...=:.- -100 
> 

-150 

-200 

-2~.6 0.8 , .. 1.2 

r (q>M) 

Puc. 2. IIoTeH[(llaJI XIOllhTeHa (52) p;lllI HenTpoH-npoTOHHoro m:iauMoµ;eiicTBUJI--' 
WTpllX0BaJI KpllBaJij :)q><pe.KTllBHhlll noTeH[(~aJI 1rN-B:JallMoµ;eiicTBllJI (53) ·_ CillIOWHaJI 
KpUBaJI 

~s 3AKJIIOqEHME 

illupllHbl aµ;poHHblX pe30HaHC0B µ;onycKaIOT µ;ocTaT0'lH0 T0'lH0e KBa:JUKJiaccu'leCK0e 
Bocnpou:JBeµ;eHue B paMKaX npn:Hii;una cooTBeTCTBIIJI Ha ocHoBe rny6<:>Koii q>u:Ju'lecKoii 
amµ1orun c Teopueii a-pacnaµ;a. OnhlT1 HaKonneHHhlll B npo[(ecce peweHUJI MHoro'lu
cncHHhIX 3ap;a'l B q>ll3llKe a-pacnaµ;a, O)J;H03_Ha'lHO CBll)J;eTellbCTByeT 0 He'lyBCTBUTel!b
H0CTl! pe::iyllbTaTc>B'pac'leTa K Bbl6opy Il0TeH[(llaJI0B aA-B:JaIIMOp;ellCTBUJI BO BHyTpeH
HeH o6JiaCTll llµ;pa. TeopeTII'leCKaJI wupUHa a-pacnaµ;a TaK:lKe npaKTII'leCKII He 3aBUCIIT 
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OT noae;a;emrn :)<pq>eKTIIBHOll BOl!HOBOl! <pyHK[(l!ll 0-'laCTll[(bl BO BHyTpeHHeii o6nacTII 
.gµ;pa. ¢1mIIKa a,-pacnaµ;a - :no KJiacTepHaJI q>II:JUKa. Bee Ha6nIOµ;aeMhle Bel!II'll!HhI 
onpeµ;el!JIIOTCJI IlOTeH[(llaJIOM aA-B:Jam.mµ;encTBUJI Ha Il0BepXH0CTII JIµ;pa. IIepeHecem1e 
:noro no;a;xoµ;a Ha <pll3IIKY a;a;poHHblX pe3oHaHCOB oco6eHHO B3lKHO, IlOCKOJihKY Il0TeH[(Il
a:IbH0e onucaHne no;a;o6Hb!X pe30HaHC0B B03MQ)KHQ TOJibK0 B noBepXHOCTHOll o6rracTll 
pacnaµ;aIO~HXCJI aµ;poH0B. IIO:)TOMY Cl:ICTeMaTU'leCK0e l:ICCJieµ;oBaHne wnpIIH anpoHHblX 
11 nn6apl!OHHbIX pe3oHaHC0B cnoco6Ho µ;aTb norre:JHYIO l!Hq>OpMa[(l:IIO 0 noTeH[(l!aJiax 
B3al:IMOJ:teUCTBllJI B 0KpeCTH0CTII paµ;IIyca KaHaJia, 0TBeTCTBeHH0ro 3a <popM11poBaH11e 
pe:JoHaHca. Ila HaweMy MHeHmo,MaJiocTb wupuH µ;II6apuoHHhlX pe:JoHaHcoB, no cpaBHe
HIIIO c w11p11HaM1i a;a;poHHhIX pc:J0HaHcoB, o6ycnoBJieHa MairocTbIO NN-~:JauMoµ;e11cTBIIJI 
no 0THOWeHlllO K 7r N-B3al:IMOµ;encTBUIO B o6rraCTll cpopMllpOBaHIIJI pe3oHaHca . 
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PaTHC IO.JI.,rapeeB <l>.A. 
ACHMilTOTHqecKHe ou,eHKH rirnpHH 

pacna~a ~Ba3HCTau,noiiapttwx coCT051HHH 

P4-95-:15 

IlocTpoett HOBhIH HHTerpanhtthlii cpopManH3M ~JI51 pacqeTa mup~H pacna~a 
, KBa3HCTaU,HOHapHbIX COCT051HHH, He HCilOJib3YIOIIJ.HH npe~nOJIO)l(eHH51 0 Ma
JI0CTH cpaK-ropa npottnu.ae/\fOCTH 6apbepa. MeTo~oM nepeBana noJiyqettw 
aCHMilTOTHqeCKHe cpopMyJihl ~JI51 IDHIJHH KOpOTKO)l(HBYmHX KBa3ilCTall;HOHap-' 
HhIX cocT051HHH. Ha octtoBe noJiyqeHHhlX cooTHoweHHH B paMKax e~Httoro no~
xo~a paccqHTaHhl mHpHHbl a-pacna~a Mep Pb, 6apHOHHhix pe

0

30HaHCOB' H 
AH6apno~HhIX pe3oHattcoB; Ilpo~eMottcTpnpoBatto xopowee corJiarne c 3Kc
nepnMeH;OM. IloJiyqetto ecTeCTBeHttoe om,51ctteH

0

He Ma.JIOCTH mnpirn HH3KOJie-
)l(am.nx ~H6apHOHHhlX pe30HaHCOB. ' .. 

Pa60Ta BhlnOJIHemi B Jia6opaTOpHH TeopeTnqecKOH cpH3HKH HM. H.H.Eoro:-
JII06cma OH.SH1; . . . , 

TipenpHHT Q6,,eµ:11HeHHOI'O HHCTHT)'Ta ll,!lCpHblX HCCJIC,!lOB.aH~H. )]_y6na, _1995 

· IlepeBo~ 'aBTopoB 

Ratis Yu.L., 'Gareev F.A. . 
Asymptotic Estimation of Widths of theQuisistationary States 

P4..,95-IS 

. -· , - . . - . . 

The new' integral formalism f~rthe calc~lation. of t~e width of the 
quasistationary states withoµt using smallness of 'the barrier penetration factor. 
is proposed; Asymptotic'formula for the width of the short~living quasistationary 
states on .the base of saddle point approximation is derived. On the base of the 
our approach the widths of a-decay of the Pb isotopes, baryon resonances and. 

• I , 

dibaryon· resonansed were calculated. A good agreement of the theory and.
experiment was demonstrated. The natural explanation of the small widths of 
low lying dibaryon resonances was argued; · · 

The investigation has been performed. at. the Bogoliubov 1.aooratory. of 
Theoretical Physics, JINR;. . . , 

, Preprint of the Joint Institute forNuclear Re:s~arch-. Dubna; 1 '995· .. 
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