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CTAIIIOHAPHI CTAHU HYKJIOHIB B
JAE@OPMOBAHOMY INTOTEHIIAJII BY ACA-
CAKCOHA B PAMKAX AJIABATUYHOTI'O IIIAXO Y

I.B. Ximiu

Vxroponchkuif yHiBepcHuTeT, Kabenpa snepHoi ¢izuky, 294000, M. Yxropon, yn.KamitymsHa 9,

ITpoBoauTECA TEOPETUHMHIH OIMC €HEPTeTHIHOTO CIEKTPY CTAlliOHApHUX CTaHiB
e opMOBaHUX AXEP B MOAENI “Kop” IUTIOC JBa BAJIEHTHHUX HYKIOHH B HE3AIIOBHEHIN
30BHIiIHEIH 06ostoHNi. OIUC NMPOBEIEHO B paMKax rinepchepuIHoro axiabarimanoro
IXOXY, B OCHOBi SKOTO JIEXKHUTH NPUIYLIEHH NPO amiabaTiaHuil XapakTep pyxy
BaJICHTHUX HYKJIOHIB B3J0BX rimeppaxiyca R ta BBeZeHHS 3pyUHOTO A ONUCY IO-
HATTA NOTEHI{aIBHOTO TepMa ByKioHiB axpa Uu(R).

BpaxyBaHHs e(dexTiB CIIapPIOBAHHSA
HYKJIOHiB OJHOTO COpPTY, fAKi BiJirparoTs
BOXITHBY pOMb y (QOpMYBaHHI 30yMIKCHHX
CTaHiB s€p, a TAKOXX BHBUYCHHS KOPEIALIH
pyXy HYKJIOHIB B AApi BHMara€ BHXOOy 3a
paMK¥l ~ OZHOYACTMHKOBOTO  HAOIIKEHHA
Ty XapTpi-®oxka.

Ing nporo B mpausax [1-4] mo po3B’sa3ky
[eBHUX 3amad Teopii szapa OyB 3amporo-
HOBaHMHA rimepcheprdIHui  amiabaTHIHUH
mnxin (CAID). B pamkax wmporo meromy
nposeneHo  [1-4]  TeopeTH4YHMI  OmHC
EHEePreTHYHOTO CIIEKTPY 30YIKEHHMX CTaHiB
Amep, fAKi  MOJAETIOIOThCA IIApHO-NApHUM
“kopoM” IUTIOC ABAa HYKJIOHH B 30BHILIHIA
He3aloBHEHiH 00onoHIi. Onuc MpoBeAeHO B
TEpMiHAX KOJIEKTUBHHUX 3MiHHHUX, POJIb SKHX
BimirparoTh rimeppaniyc R, rimepkyr o i
3euyaiiHi chepuuHi KytH {¢,,0.}, i=1,2:

R= (r12 + rf)l/z,a =arctan(r, /) (1)

Onxnak, nposenmeHi B [3,4] pospaxyHKu
€HEPreTHYHOro CITeKTpY 30YMKEHHX CTaHiB
aaep 80 i “Ca B amiaGaTiumoMy migxoxi
BKa3ylOTb Ha HeOOXIIHICTP BpaXyBaHHA
e(eKTiB monsApu3anii HapHO-IIaAPHOrO OCTOBA,
t06T0 HedopMallilo HonA OCTOBa AApa
HYKIOHAMH, sKi MICTATHCA B 3OBHIIOHIH
He3aroBHeHil 00 0JIOHIII.

Ilpu po3paxyHKax CTalliOHApDHWX CTaHiB
negopMOBaHUX AIep TPUBAJIMH Yac B AKOCTi
e(QEeKTUBHOTO [MOTeHIiaJly  CEPeaHbOro
SJIEPHOTO IO BHUKOPHCTOBYBABCA OCIHIIA-
topuuii orexian Hinsccona [5]. B mparuax
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Hineccona [5] Oyna maHa mocuTh mpocta
cxeMa ofiep)KaHHA OIHOYACTHHKOBHX PiBHIB
i BIAMOBIDHHAX XBUIBOBHX (YHKIM CTaHIB
nepopmoBanux saep. OpHak, TOTEHIiaN
Hinbccona mae psj icToTHHX Henolikis. Bin
Ma€ HeCKiHYeHHY TTTHOHHY, @ TOMY XBHJIBOBI
GyHKINI CTaHIB  MajOThb  HENPABWILHY
MOBEIIHKY HA TIPaHMIN fIpa 1 11033 HE.
Cmin-opbitanbHa  B3aeMOIii B cXeMi
HinbccoHa He 3aJIeXKUTh BiX MacOBOTO 4HCHIA

A 1 mapameTpiB nedopmarii.
Tomy OCTaHHI pOKH UIHAPOKOro
3aCTOCYBaHHA IPU  pPO3paxyHKax eHep-

TETUYHOIO CIIEKTPY JAePOpMOBaHUX sgnep
oliep)kaB OiNpII peayiCTHYHHI CKiHYeHU#
a”i3oTponHu# mnoreHuwian Byaca-Cakcona
[6,7]. Briepine 3amady 3HaXOIDKEHHS OJIHO-
YAaCTUHKOBHX PIBHIB 1 XBUIBOBUX (QYHKIIiH
cTaHiB B JeopMOBaHOMY IIOTeHuiam Bynaca-
Cakcona posrHynu [LE.Hemuposcekuit i
B.A.Yenypros [6]. ITisminre Gymm 3arpo-
moHoBaHI (muB. orngx [7]) B omHo-
YaCTHUHKOBOMY HaO/IDKeHHI IHINI MeTodu
PO3B’S3Ky cTallionapHoro piBHAHHS 1lIpenin-
repa 3 aHI3OTPOIHMM MOTeHLiaToM Bynca-
Caxkcona.

IlpencraBnsieTbcs aKkTyalbHMM B 3anadi
OITUCY EHEePreTUYHOTO CNEKTpY HedopMosa-
HUX SOep 3 aHI30TPONHMM IOTEHIIaloM
Bynca-CakcoHa BHITH 3a paMKH OMHO-
YaCTHHKOBOTO HaOKEHHA.

B pmamiii npami NOpUBOOMTBCH MaTeMa-
THYHA CXeMa TaKoro BHXOHY B paMKax
agiabaTHuHOrOo Iigxomy B Mozeni aedop-
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MOBaHMH ‘“Kop” IUTOC [Ba HYKIOHH B
30BHIIIHIM 000IOHII.

3ayBaxxuMo, IO B OCHOBI afiabaTHIHOIO
MigXOLy  JIeKATh  MPHUIyIIEHHS  IIpO
cemapabeNbHICTh PyXy HYKIOHIB sA1pa Ha
mBHOKAA pyx Ha  cdepi () i
aniabGatudHpit (MOBUIBHHUI) pPyX HYKJIOHIB
B3/IOB’K rimeppagiyca R Ta BBeZeHHA
3pY4HOrO [UIi OIMCY TIOHATTA HOTEHI|-
anpHOTO TepMa HykstoHiB aapa Uy (R).

CramioHapHi CTaHW JBOX HYKJIOHIB B
nehOpMOBAaHOMY IIOJ, SKE MOIEIOETHCI

aHI30TPOITHIM TIOTEHIIaIOM Byaca-
CaxcoHa, BH3HAYalOTBCA 13  pPIiBHAHHA
peniarepa
n K .
(——A - A, +V -EYW =0, ()]
24 21,

JIe OTIepaTop MOTEeHLIANBHOI €Heprii CUCcTeMHU
Ma€ BUTIIAT

V=U(#,B)+V.(7.,5,, B)+U, (%, B)+

+ VYO(;.;’&Z’ ﬂ)+ 1712(7‘115-])}7:7:6-2)
Tyr U(#,B) - 9ucTO snepHa IOTeH-

3

HiajbHa €Heprii i-ro HyKJIOHa B TOYL 7, B
nehopMOBAaHOMY aKCiaTbHO-CHMETPHIHOMY
nonmi Bynca-Cakcona

Ui(ﬁ,ﬂj‘:[—n—znivia)x
A @
[ Hexp{ (n—R(M)D

a
ne paniyc R(G;, ) nedopMoBaHOro aKciais-
HO-CUMETPUYHOIO  sAApa 3aJIeXuTh  Bil
napameTpa gedopmartii f i Kyra 6; BiTHOCHO
oci cumeTpii sapa i BUGUPAETHCA Y BUITIAL
RO, B) = Ry[1+ pYy(6,)]. %)

Onepatopu criH-opOiTanbHOI B3aeMomii y
HAILIIOMY BHITaJKy HEIIEHTPAJIbHOTO SAEPHOTO
norertiany U, (7, f)Maioth, SK BiZOMO,
Burisig [6]
I/sa(i;’&i’ﬂ):—Z[pixa-i]gradUi(F;’ﬂ)’ ©)

[l cnporeHHd NoAaibIIuX MipKyBaHb B
SKOCTI ~ BaJleHTHUX  HYKIOHIB  Oyzemo
pPO3IIISAAAaTH JOBAa HEWTPOHH, a B AKOCTI
[TOTEHIAITY MiKHYKJIOHHOL B3aeMOJii
V,(#,0,,1,,0;) HeliTpoHiB  BHOepemo
IIOTEHIliaJl 3 HyJEeBHM paziycoM mii 0e3

BpaxyBaHHS CTaHAApPTHOI 3aleXHOCTI BiA
CmiHiB Ta [0JaHKa, IO BIATIOBimae 3a
BIIIITOBXYBaHHA HYKJIOHIB Ha  MaJHX
BiJICTaHAX, TOOTO y BHTIIAI

Vi F 1,7 2= —g V(5,,5,)8(7 1-72), 0. (7)

IMoznaunmo uepes V (7,05,,7,,5,, f) cymy

A]IEpHO] Ta CHiH-OpOITAIFHOT B3aEMOIIT

V(£,6,,1,6,B)=U(r,1, )+

L. (®)
+V(7.6,,15,6,,8)
e
U(a’asﬁ)=U1(Flsﬂ)+U2(’7:zsﬂ)a (9)
Vio(7,61:75,6,, ) =V, (7,6, B) +V,, (5, 5,, B)
(10)

i nposememo B piBHAHHI (2) TOTOXHE
MIEpeTBOPEHHS 11 BUAUIEHHA cdepudHo-
CHMETPUYHOI YaCTHHM B3a€MOIIl i 100aBKH,
fAKa 3a7a€  BIiAXWIEHHS B3aeMomil Bix
chepUIHO-CHMETPHUIHO].

B pesynprati onepxumo

K R’ .
(Z,UIAI Z#ZAz"'V("po'l:rz:Gz»ﬂ)—

—V (7,8, 7,55, B=0)+V (7,57 Gp, B=0)+

+V,(¥,,6,,1,,6,)—E)¥ =0. (11
Po3p's3ku piBugHHA (11) 3py4HO WIyKaTH B
rinepchepuaHNX KoopruHatax R,a,6,,¢,
0,,¢, y BUNIAAI CYNepIO3WUil pO3B'A3KiB
W, « crauionapHoro pieasHHA Illpeninrepa

3 C(bepI;I‘H-IO-CI/IM@I'pHHHHM NOTEHIATIOM
V (7,0,,5,0,, =0), Tobt0 y BUrsaai

YR =D DC, ¥ (R, (12)
n J
pi (S
2 2
(__h_AI_h_Aﬁ
2y 24
+V (1,0,.7,,6, 0=0)+ , (13

+V12(’_‘;;5_1’72»5'2)_5n11<)q)n11< =0

TPIYIOMY PO3B'SI3KH
Pk = Vo (R, Q) = F ()P, (R,Q)  (14)
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Wk = Yux (R, Q) = F (R)D, (R, Q) (14)
piassaHs (13) 3HaxXomAThCA 3TiMHO CXEMH
npaip [3,4] B TepMmiHax rinmepcdepuaHMX
koopxauuat. [ligcrapmBum (12) B (11) i
[TOMHOKHBINA BCi wieHH piBHsHHA (12) Ha
¥k (R,Q) Ta mpoiHTErpyBaBIIM MO BCilt
obuacrti 3MIHHHX rirepcgepuaHuX
KOOPIMHAT, OJEPAKUMO

> Z( =B )C 8,08 1+
Z Z n./\ Wk ‘V(;}’&I’F:?’a-Z’IB)}\PMK>=0,

(15)
ae

17(71’51’772’5'2’[’)2V(";/’a;]”—;z’&z:ﬂ)—
~V(#.,6,,7,6,8=0)=) [U(7.B)+
i=1
lso( O-iﬂ)]’

U(r.p)=Uy(1.B)-Uf(r,B=0),
mo( 7,0 )=V (7,6,8)~

V(7,6..%,6,,8) B pan 1o
chepuyHuM GYHKIIIM. 11 SOepHEX YacTHH
ToTeHIiaTy U (7, ) onepxxumo

(Z’ﬂ) = zAé’,-mi (P}’IB)Y},M,- (91@) ( ]7)

€;m;

po3KJIaz,

Koedimiertn  poskmany 4,, @0
3HaxomAThCA  umcenbHo. He  Baxkko
IIEpEeKOHAaTUCh, IO (71. (7,[) iHBapianTHe
BiTHOCHO IIEPETBOPEHHSA 0 >r-0,
¢, >r+e. Tomy oyukuii 4, (1,/5)

MarOTh CIIIIYIOYY BJIACTHUBICTD

Ay (. B)=4,_,(r.p). (18)
B posrsigyBaHOMY HAMH  BHITQJKY

aKC1aJbHO-CUMETPHYHOTO Aapam, = m, = 0.
Crin-opbiTansHy 00aBKy

120(71,5'1,?2 ,G,, ) B noreruian (16) MmoxHa

ipencTaButy [6,7] y Burmaai

-V, (I’ o,p=0) (16) - ‘ Zo(’—’;:&p?z’&z:ﬂ):Wﬁ'Wz‘*W}s (19)
Jna o6uucieHHsS MaTPUYHUX €JIEMEHTIB, fK1
(irypyroTs B (15), 3py4HO NpOBECTH e
2 BU ( ou, (., B) 1
Z ; ———(p,,0, —ml%,. Ty, ) > (20)
Z 1 6U (7, B)
XD o, 21
21 r’sing, 06, PoTn. @0
180, A ,8)
W, = , 22
’ zg r, 06, %o (22)
IIPUIOMY
0 0
= —ih—, =—ih—, = —ih—0. 23
P P T 0, P TG, 2
B ¢opmynax (20-22) o,,0,,0, JAeTepMiHaHT CKIafeHuH 13 Koe(ilieHTiB npu
matpumi  Ilaymi, SBHEH BHIIAN  AKHX Hepimomux C,, € piBHHH  HyJesi.

npuBeneHu# B [7].
Cucrema omHOpimHEX piBHAHB (15) Mae
BiAMIHHI BiJ HyJS PO3B'S3KU IIPH YMOBI, IO

Poss'a3yroun umcensHO cuctemy (15) moxkHa
3galtH cnekTp eHeprii E medopmoBanoro
dgpa Ta koedimientn(C,;, a 3HAYUTH 1
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BiIIOBiAHI XBWIHbOBI (QYHKIII CTAlliOHAPHUX
cTaHiB JieOPMOBAHOTO Sapa.

OTxe, U1 PO3PAXYHKY EHEPreTHYHOro
creKTpy AeopMOBaHOTO sfapa , X B paMKax
posrisysaHol Mozeni HeoOXigHO Mo cxeMi
npanb [3,4] 3HaHTH CIEKTpU piBHIB &, i
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THE STATIONARY STATES OF NUCLEONS IN
DEFORMED POTENTIAL WOODS-SAXON IN THE
FRAMES OF THE ADIABATIC APPROACH

I.V.Khimich
Uzhgorod State University, the chair of nuclear physics, 294000, Uzhgorod, Kapitylna, 9

Ukraine

The theoretical description of the energy spectrum of stationary states of
deformed nuclei is carried in the model “core” plus two valency nucleons over filled
shells. The description has been carried within of the hyperspherical adiabatic
approach in ground of which is the supposition about adiabatic charter motion of
valency nucleons along hyperradius R and the introduction of the notion of the

potential nuclei term U, (R) .
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