
V V 

COOBIUEHl1H 
OB'bE,lJ,l1HEHHOro 

l1HCTl1TYTA 
H,lJ,EPHblX 

l1CCJIE,l),OBAHl1H 
.ily«saa //1 

✓- ~ 
/;,.•••·· 

__ -,d.$:1'~·· .... ~"1 
1/P-.:p· .:, 

f,i.'¢~• / i 
,;..:.--.t.. / --•••• •• I ffl!!Q'i ... i ••••• ~ •• q_:;,1.~ ._..,. 

s 
::ir: 
s 
:c 
,-,c 

3 KJ . Yv1 T. Jr 

P4 - 6280 

LU ... 
•S • 

~ • -• • 
JI .A~eKcattnpoa, ,l),.Kapan~oa, l-1.H.MHxaH~OB, 

E.Han~aKoB, r.Xon~aea 
z 
.A 
~ 
1,1,1 ... 
s 
~ sS 
:rs :;:r . "' -c,:S 
:s:t-
A ll!f 

!j z ... •• 

·• s 
""" ... 
::::r z ... .... 
A, • ... ... 
1:111 
:I: 
~ • ... 
2 • IA 

OBPATHAH 3A,l),AqA COAPl1BAHl1H 

,l),JIH H,l),PA 
169

Yb 

1111 l,Q "' ~ 
~ 

--.: s ""' 
1972 



P4 - 6280 

JI.AJieKcaH.Qpoe, ~.Kapam1rne, J1.H.M11xaifJI0B, 

E.Ha.Q~aKoe, r.Xo.Q~aee 

OBPATHAH 3A~AqA CITAPJ1BAHJ1H 
1169 

~JIH H~PA i Yb 

HAJ'IBO•TeXHHlleCKan 
tS■6.JIHOTeKa 

·oHSIH 



AneKcaHapoa n., KapatllKOB .Ll., Mrixaiinoa 11.H., 

Haa>KaKoB E., XoaJKaea r. 

O6paTHaH aaaaqa cnapriaaHHH a:rn gapa 
169 

Yb 

P4-6280 

Ha ocHoBe nony'leHH0ii paHee B Haweii pa6oTe { P4 - 6279, O11.fll1, 
1972 r.), CHCTeMbl ypaBHeHHii pewaeTCH o6paTHaH aaaaqa HaX0lKtleHHH napa
MeTp0B p0T0pH0I'0 raMHJlbT0HHaHa jlJIH gapa 169Yb • t.JricJieHHOe peweHHe 
npoaoarinocb cTaHaapTH0ii nporpaMMoii AUTORE • HaiiaeH xoa napaMeTpa we 
JIB B OCHOBH0ii pOTaUHOHH0ii nonoce 1691' b I KaK H ero 3Ha'leHrie AJIH 3KCne
priMeHT8JibH0 H3B8CTHblX Ha'laJI Il0JI0C B 3T0M gape. 11ccneaoaaHO BJIHHHH8 

:;i¢¢eKTOB noJigpriaa~HH 0CT0Ba Ha 3Ha'leHHe HCK0MbIX BeJIH'IHH. 

. Coo6meHHe O6'be.QJ1HeHHOro HHCTHTyTa .11,nepHbIX HCCJJe,noBaHHii 

,l];y6Ha, 1972 

Alexandrov L., Karadjov D., Mikhailov I.N., P4-6280 
Nadjakov E., Khodjaev G. . 

Inverse Problem of Pairing for 1691'b Nucleus 

Basing on the system of equations, obtained previous
ly {P4-6279, JINR, 1972), the inverse problem is solved 
for finding the parameters of the rotor Hamiltonian for 

169 Yb • The numerical solution was carried out over the 
standard program AUTORE. The behaviour of the gap para
meter in the ground rotational band of 169Yb is found as 
well as its value for the experimentally known band-heads 
in this nucleus. The influence of the core polarization 
on the value of the sought quantities is studied. 

Communications of the Joint lnsUtute for Nuclear Research. 
Dubna, 1972 
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I B"ilaliil!R npe.nu,eyllleii padoTe *) dlIJia II0_JIYtJeHa CllCTeMa HeJillHeHHHX 

MaTpH'l!HHX ypaBHeHwt ( s) . ' . 060611l8!011UiX. yp~BHe.lOOI p0T0pH0ii M0)l;eJill 

He'l!eTHoro .u;eqiopupoBaHHoro SI,I(pa /I, 3/. 3.n;ecI> MlI cTaBm,1 sa,u;atJy oIIH-
. ..~ . ,~c.1yo .; 

Camm poTa]lH0HWX 8HeprW'l K0HKpeTH0ro SI,I(pa ~ Ha 0CH0Be 8T0H 

cHcTe:,w. (Vlcnom,syroTcSI Bee 8Ha1IeHWI n onpe.n;eJieHWI, npnrumrn B 

.IB60Te /A/)• 
B padoTax /I, 3/ y.n;a~0CI, 0IIHCaTI> 8HeprIDi C0CTOSIHllit OT,IJ;eJII,HHX 

poTaUH0HHlIX no~oc pSI,I(a HetJeTHHX SI,I(ep (BKJIJO'l!an 0CH0BHYIO poTa~oHHyio 

II0~0cy log Y t ) • B08M0:1KHOCTI> COBMeCTHOr; 0Ill1C81Wl COC'rOSIHHii •poTa- • 

UHOHHoro n HepoTamrnHHoro THna .1UlSI ''
9 Y ,t , no-BH.n;HMOMY, He Hcc~e

.n;oaa~acI>.· KpoMe Toro, TOtJH0CTI,·y,u;oB~eTBOpeIDISI KalK,ll;Oro H8 ypaBHemni 

pOTOpHOil MO,n;eJIH He qJHRCHpOB8JiaCI, ~ ycTaHaBJIKBaJiaCI, 1Ip0li8B0.7ll,Iru'.M. 

o6pa80M. IlpH 8T0M OKa8W3aeTCSI Tpy.n;HHM ~HKClip0BaTI> C onpe.n;e~eHHOCTI,IO 

BeJIHtJHHY napaMeTpOB B ypaBHeHHSIX pOTOpHOH MO,n;eJIH, COOTDeTCTBYIOiey'IO 

8KCIIepm.!eHTaJII,Hh!M .n;aHHI1M • 

n.,m Toro, 'IJT06U no.n;oilTH K peweruno·aTHX.BOIIpOCOB, MH CTaBHM 

sa.n;atJy B0CCTaH0B~eHruI a~eMeHTOB raMHJII,T0HHaHa pOTOpHOH . M0,ll;8JIH . • _;_) 
. (4!.,Jtfi;. 

no sa.u;aHWM H8 aFicnepmA~Ta sHatieHHSIM Bpalll8TMI>1mx aneprnil E ~ 1 · • 

B TaK0R II0CTaH0BKe sa.n:aqa .HBJI.H8TC.H odpaTH0R no 0TH0W8HHD·K 

npo6~eMe peweHM ypaBHeHHii poTopaoii M0,n;eJill npii (J)HKCHPOBaHHWC 3Ha-: 

*) /A/ "Bliao,n; ypaBHeHHil poTopHoll uo,n;eJIR HetJeTHoro SI,I(pa H8 
MHorotJaCTHtIHoro ypaBHeHHSI lllpe,n;m1repa." Coo611leHHe Ollffi1, P4-6279, I972r. 
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qeHIDIX napaMeTpOB. IlOCKOJII,Ky cneKTp BHYTPSHHllX B036yllr,I(emtii cymecT

BeHHO saBllCliT OT napHHX KOppe~n. 0,1Ul0li ll3 H6li3BSCTHHX B ( S ) 
B3JlTa BeJillq:aaa napaMeTpa lllSJIH A .OeTaJl!,HUMH H8H3BeeTHhll.rn, no OTHO

memno K KOTOpmt MH c5yneM peI!IaTI, CllCTeMy, /IBJI/IIOTeR KOMllOH8HThl. BOJIHO.-

c t u (1) 
BIDC cpyHKIUtit p , r.1aTp11qHHe 3JieMeHTH "poTaimoHHoH" MaTp~ X 

II xru,moTeHimaJ.til Ap:t • 

B xaqecTBe npHMepa Ml:l OCTaHOBlL1IllCI, Ha cneRTpe poTalOIOHHHX 
· · •~9VO .· · 

ypoBHei IlOJIOJ!tHTeJII,HOtt qeTHOCTll B i~ •. 3Kcnepm.teHTaJII,HO ll3Y-

tieHHHe ·ypomm liHTepecylDIJlero aac Tllna B 
169 Y g npHBe,neHH Ha 

/: I . . . . . . Kr. s- + 
pnc. I 2 •4 • lIOJIO.lKSHlle B036YJUSHHHX COCTOJlllilli llOJIOCH : 2 
ll3MepeHO C 60JII,WO:it norpelllHOCTiiIO, ll Ml:l He llCilOJII,3yeM OTHOCJllllYIOCJl 

K llllM llH@Ol)MatiHIO ,n;JI.11 onpe,neJieHllJl napaMeTpOB MO.I{eJIH. 

Er-Eo 11r 
[MevJ 

f.81d1 2% + 

t6644 2¾t 

IJ:544 2½+ 
1.1557 2¾+ 

0.9025 2ir 
0.7356 '¾+ 0.7262 %+ 0.720. 3/2. !2 

. a.61172 . f2" 
0.5't66 'fz'" 0.5906 ½~ 

o.1,0ttr '½'" 
0.2695 '%· 
0.{6{5 '1/!t 
0.0709 9/2+ 

E. \%" 
- 9r-ound state % ... (633) 

Tue. I. 

4 

i 
j 
, 
l• 
I 

i 
i 
I 
I 
I 

1
1i3 5 1-

a) Onncarurn HatISJII,HlDC COCTO.runtii IlOJIOC ( ::. 2 ' ;r ' ;[ 
169 VO .ILmI COBMeCTHOro ormcaIDlJl HatiaJIB poTBIUIOHHEIX llOJIOC B. L~ 

M.U paccMaTpllBaJill CllCTSMY·YpaBHeHllft: 

8.81 x~~1'''+JJ.&Lrxrr~%~~ -f{[I(I+i)-2X2.lo,, -2E(Y:r2-r1f'Jcj}=U 
B. Ci tr5

/2~};) 8z rx<r•Sf,~i~ -f [fr(i ,1)-2Hjoii -2£(7.T)tj :,(FJJ:{) 
13. &, x~•3/,)f}J_Bz (X(r~~ij -J[§(I lJ)-2/t:]oiJ' -2£(rrh'J ~rnJ--o 
1, X(l- 71,) £ ) ·Or· 0 · 

. (/ O -I - 0 T•/L: 'Cf;=: /VIM> 
I fI•o/J rfetptJI tu- .J .. 

.1ho 1 X -COjz ·/ TS/z"O ho =2.cp.J.j,+cl.p 
/1 /. v{r•J/2~ rfetptJ} Ur =0. . I' . 
(/lo J\ C3tz. / Tin. . 

I1cr•r1•J2-i :::0 · i/r.r•Ftyt..1 =0· J"/c.,•'1a12-J:o 
p /' Jp'-P lpP 

i;,217;-j./C?v"JlJJ/-N=-D .[2v;i/C;"31z./'-1Jpa·N=D 
I 217; -f /ct,=st.J1-vt-N =D · &u · · ··· · 
&u p. C • 

(l1H,neKc p onpeneJISieTCJl ycJIOBHeM l<p ~z ). 

I) 

C:acTeMa (I) _conepDT .TpH CBJisawme Mew co6oii cucTeMH THna CS). 
Mli pemaeu ee OTHOeHTSJILHO eHSAYIO~HX rrapauerpoB: I) rrapauerpa ~8JIH 

. ' . \ .. · . 

A(OAHHaKOBO AHH Be.ex, Tpex ypoBHett), 2) xmm:11ec1mx IlOT8H~HaJIOB ..ilpr, 
'..1) KOS<pcpH~HSHTO~ C~ H 4) MaTpH~li x(t) .KpOM8 Toro, HeHSBeeTHiillH Ben~-

llHHaMH CllllTaerca SHeprnR 
·· · · · . · 'u,9 · · · 

ocHOBHoro COCTOJlHHJl Y~ ( Eo = EI,. i, 1<.: f ) H napaMeTp · b 
pery.1mpYJOl!lIDi noJIOiltelille HeKoTppux OJUioqacTHtIHHX yponaeii. B pacqe

TBX llCllOJll,30BaHli OJUioqacTlltIHHe COCTOJlHllJl llOTeHimaJia Bynca-CaKCOHS 

(lhC. / 5/' llpll 3HatieHllll ~pa~eTpOB /S/ ll ne@opMa~a: ./320 = o, 320 
li /31411 = 0 • raMllJII,TOHOBCKaJl MaTplll{a onpeneJieHa B 6a3IICe CeMH 
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0 ' 0 • {" +( ) 13 +( ) 1 neHTpOHIWX ypOBHeH no~o6oJIOllltli c, '½ : 2 660 , . _- . , 
2 

6 O 6 , 

MeJW KOTopmm MaTpntJHlle :meMeHTH onepaTopa d ± aHatmTeJII,HH 

no BeJIHtIRHe. 8Kcnepm.{eHTaJII,Hliit MaTepRaJI IlO3BOJISieT yToqHHTI, IlOJIO

JKeHHe TOJII,KO 'JJ]3yx OMoqacTHqHHx ypOBHeii 3/2+(651) n 5/2+(642), 

qTo c~eJiano.cJie~ntHM o6paaou: 
(B.-C.) ('-

e 3/, +=es/+ + Lo 
~ ~' .3 

e . . (f>.•C.) ,2 C-
3/2.+ = e%+ - 3 o . 

HaKOHeri, rm IlOJII,3YeMC.II qncJIOBHMll qJaKTOpaMH (B o6nteM CJJYll88 3TO 

MaTpHUH) B, .D H E, npH nor.tom,t KOTOpHX MOI'YT 6HTI, accJie~oBaHH aj>

~eKTH HSMeHeHWI saaqeHllil poTa~OHHHX napaMeTpOB OCTOBa H BeJIHqaHI,[ 

tJJieHa B3aHMo~eilCTBll.lI ·. KopHOJIHCa • 

CHCTeMa (I) co~epiKHT 34 ypaBHeHll.lI c 34 HeHsBeCTHmm. CynteCTBO

BaHHe H e~CTB8HHOCTI, pemeHH.II 3TOH HeJIHHeilHOli CHCTeMli H3y,IaJmOI, 

npe~pHTeJII,HO BliqaCJIHTeJII,HllM M8TO~OM, OOHOBBHHID4 Ha aBTOperyJI.1IpH3O

BaHHo~ HTepa~OHHOM npOJ.leCce THna Hl,IDTOHa (AR p/61 •. 8TOT M0TO~ 

pememm·aeJIHnefuwx sa~aq 06Jia,w3eT aeo6xo,IOIMliMH KSqecTBBMH .ItJIH 

aHB.iIHaa HOBHX (HensyqeHHHX) aa~aq. ,llJm aero xapaKTepaa yMea1,meH

na.1IaaBROHMOOT1, OT Ha~aJII,HOro npH6meHIDI H YCTOHtIHBOOTI, BlitIHOJIH

TmHoro npouecca oT KOJie6amnl HeJIWieiilloro onepaTopa. PemeHRe 

CHOTeMH ypaBHeHHli (I) IlpOBO~OCI, Ha OCHOBe CTaa,napTHOH nporpaMMU 

i:i _v, O ~ t.· / 6/. B aToil_ nporp~e B itaqecTBe HO.PMH BeKTOpa (npocT

paacTBa HeH3BeCTHHX) YIIOTpe6JI.1IeTC.II MO)zyJII, l&BKCm&aJII,HOil KOMilOHeHm. 

HaMH 6HJIH noJiy,IeHH oJie,ey-illllRe ~a peweHH.II OHOTeMH ypaBaemrlt 

(I).- Ta6JI. I - B o6JJaCTH ~H3Hqecm ~onyOTm.!HX 9gaqeimil H8H3~ 

BGOTHl:lXe 

6 

·, 
I 

Ta6.miua I. 

~•■a-
~•cnao Pe■e11■e I Pe■eBH D 

A [M,V] T 4TT 2,589 

E. fM,VJ I,87'1 3,048 

~ [M,V]. 0,056 O,I55 

..lV, ? -6,293 -6,070 

J.v; :E. -6,I56 -5,958 
A¼._. -6,I20 -5,94'1 

. c!::~ 0,004 0,007 
c11.a. 0,0288 0,04I8 

' "• 0,3I65 0,3702 C,'f: 
c::ii- 0 9482 O 9'80, (2) 
c:t: 0,0060 D,0690 
C:J: 0,2423 0,9225 
C:J.i 0 9702 ...t1 •797 

C~! 0,0208 0,9996 
Cl!~ n aaao -" 0297 

[t•Y1 
3,55,Io"'I -l,36,10-2 -6,09,I0-5 ·-1, 70.I0-6 3,55,IO-I -I,35,ICi2 -5,98.Io-5 -I,70,Io-6 

2,65,I□-I -6,53,I0-2 -9,13,IO'°" 2,6",IIJI -6,5'1,I0-2 -9,30,IO~ 

6,67,IO-l -2,00,IO-I -------- 6,67,IliI -2,07,ICiI 
5,25.10-1 5.21.rn-I 

·rxx·*1 
1

0
78,IO-I -9,98,I0-3 -2,42,I0-5 l,78,IliI ~9,99,ICi3 -2,46,lo-5 

l,65,IO-l -'1,25,I0-2 I,65,IO-I -4,26,lli2 
s. 7'1. Tn-1 5 74 .r()"'I 

[t•¾J I,64,IO-I -6,I3.I0-3 I,6",IliI -6,I4,I0-3 

9,50.I0-2 9,53,lli2 

3Af4NIAJfilE_: MaTpllllli x<1>-cawerpHllHH • B raClJI. I npHBe~eHH TOJil,KO 

Te He~aroHBJII,HH8 8JI8M6HTH, KOTOpHe paCilOJIO~eHH BHWe rJIBBHOH 

~aroHaJIH. 
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Hop.ta Aeq>eKTOB ypaBHeHliii, T.e. HOJ;)Ma BeKTOpa-pa3HOCTefi 

JieBHX H IIpaBHX tJ:acTei1 CllCTeMll (I), COOTBeTCTBYIOnta.H peweIIH.HM 

(2-I) a (2-Il), He rrpeBuwaeT ro-8. PeweHll.H xopowo nsoJlllpOBaHl:l 

~yr OT ~yra. Ha OCHOBe IIOJiy-qeHHHX 'llliCJIOBHX pe3yJII,TSTOB He rrpeA -

cTaBJI.HeT Tpy,IUIOCTH IIpOBeAeHlie AOKa38TeJll,CTBa O cynteCTBOBallllll H 

OIIP8A6JI8HID1 pa~ca CW6PH ~HCTB8HHOCTH 8TRX peweHHil. 06cylKJ{elUle 

8THX BOIIpOCOB 6yAeT IIpRBeA6HO B ~yroii ny6JIHKSU11H. 

PemeHHe (2-Il) o6Jia~eT ~OM 0006eHHOCTeii. PacrrpeAeJie.HHe 

JIH~HPYK>Df11X KOMIIOHeHT H COOTHome1me HX cpas ~eJiaer Bexropu 

'-fi,. %. H 1p;:: % IIO'IJTH O,PTOrOHEIJII,HUMH OOOTBeT

CTBYJOllll™- B8KTOpaM (2-I). IlOA06HYJO CTPYKTypy MOXUIO Olltl:U(aT:& y ~eKTO

poB COOTOmil1H, B03HHKS.IOIIlHX H3 COCTO.HHHH C KBSHTOBUM 'l!HOJIOM K, paB~ 

HHM OOOTB8TCTB8HHO 3/2 nI/2. TaimM o6paaoM, MH m,ieeM 3AeC:& q>op

MWl:&HOe peweHHe ypaBH8HHll pOTOpHOH'MOA_eJIH, B KOTopoil: .B036ylK,l{eHHble 

COOTO.HHH.H I=5/2 (590 uV ) n I=3/2, (720 1t-eV ) paooMaTpHBaIOTO.H 

BOIIpeKH eOT8CTBeHHOH K1.180011g)HK81\lut, KaK COCTOJIHH.H O KBaHTOBUM 'l!HO

JIOM K:=3/2 H K=I/2 OOOTBeTCTBeHHO. Tipe3BH'l!aHHO 6om,woe 3Ha1Iefille rra

paMeTpa nteJIH, IIOJIY'll8HHOH B pemelll!ll (2-Il), aaoTaBJI.II8T C1UITST:& ero 

Heq>H3ll'1!6CIWM H IIOATBe~aeT IIpHH.HTYIO KJiaCClicplil(8Ul1JO o60YJ!f,IT,SeMWC 

B036ylK,l{eHHHX COOTOSIIil1H (K=5/2 H 1'=3/2). Il08TOMy Aam,Heiimee paoOMOT

p~HHe MH orpaHHl:!HBaeM peweHli~ · (2-IJ. 

llccJieAOBaJiaC!, yoTOH1lllBOOT!, 8TOro pemeHll.H IIpH D03MYI118HIDl K08<p,

(]?HU118HTOB t ! H i2 • IIpn 8TOM OK838JIOO:&, 'l!TO cynteCTBeHHl:le rra

paMeTpH 88A8'1lli ( L\, .A pl, C; , Eo ) MaJIO aaBHO.HT OT TaKHX B03.MYJ!l8.HHH. 

3TO BH,IUIO H3 Ta6JI. 2, rAe A8HH pemeHH.H (a)\., E.)cHCTeMH (I) .ItJilI 

pa3HWC 3HattenHH ~ i H i2 , HaXO,IUllllHXC.H D HHTepBaJie liX CTaTHOTH

'1!60KOH HeorrpeAeJieHHOCTH. 

8 ' 

I 

.~ 

l 
l 
! 

1. 
~I 

IJ 
r 

Ta6;nma 2: 

C;ryqaii: (2,2) orBettaer "opeAIDIM" aHatJemmu Ci H tz. 
0~1 -L 

B HHT8pBaJie CTaTHCTJiilieCKHX Olllli60K 1'1. ~ 34' 6 '5 '3 ME V , 
(AJ M -2 

t~2,6l/5 1•1e V ; B c.nytJastx (I,I) 11 (3,3) ncrrom,aoBaHH 

3HatJ8Hli.lI 8THX napaMeTpOB B KOBW3X UHTepBaJia. 

ct·' t' 11 All.z. Eo 
1. I 2., [Me'V] [MeV] [MtV] 

(2,2) I,4II -6,293 I,874 

(I,I) I,414 -6,292 I,876 

(3,3) I,4IO -6,293. I,874 

(I,3) I,4I6 -6,292 I,878 

C3,i) I,409 -6,293 I,872 

. KpoMe cJiy-qa.H, OTBetJ:a1011tero poTopHoit MOAeJIH il qiop.1yJII1poBKe, 

ABHHOit B /A/(CHCTeMa ypaBHeHH:ii. ( S ) ) , MH paCCMOTPeJIH T8Kllte 

n pemeHH.H CHCTeMH (I) B Tex o.nytta.HX, KOrAa MeH.HJIHC!, 3Ha'l!SHH.H 

poTannorumx rrapaMeTpOB OCTOBa H MaTpHUa B38IDdO~e30TBH.H KopHOJmca. 

Hlixe MH.npHDO.IUW HeKoTopHe pemeHIDI, Ha~eHHl:le . .Mll onpeAeJieHHoro 

aa6opa q>aKTOpOB B, .D H E - Ta6JI. 3, a TaKlKe 38BliCHMOCT!, 4 
OT q>aKTOpa E npa qlliKCHpODBHHl:lX 8HatieHH.HX B H .Il - p:ac. 2. 

6) 3aBHCHMOCT:& napaMeTpa llj8JIH ~T cmma B OCHOBHOii 

poragHOHHOH llOJIOCe 

BwicaenHe XOAa napaMeTpa IIteJIH C H8M8ll8HHeM 8HatJ:eHWI CllllHa-I 

B OCHOBHOH poTaIOiOHHOH IlOJIOCe AOCTHraeTO.H MHoroKp8THll1\ peweHHel.\ 
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Ta_6JIH~ 3_._ 

; 

B/.n 0,9/I 0,9/0 I/I I/0 I,I/I .I,I/0 I,2/I I,2/0 

~ 
I:::,. 'It/ I,422 I,427 I,4II I,4II I,407 I,404 I,405 I,40I 

II Eo I,926 I,948 I,874 I,887 I,833 I,84I I,802 I,806 
l.tJ 

.tl"/2. H>,288 -6,285 -6,293 -6,29I -6,296 -6,295 -6,298 -6,298 

l:t') 
I:::,. I,252 I,232 I,268 I,25I I,284 I,269 I,299 I,286 N,. 

~ ... 
. Eo I,793 I,795 I,762 I,762 I,738 I,737 I,7I9,, I,7I7 II 

4.1 
A'l-/2. -6,34I -6,345 -6,338 -6,34I.-6,335 -6,338 -6,332 -6,334 

Cl 
'-n 6 I~I55 I,II8 I,I85 I,I57 I,2I2 I,190 I,236 I,2I9 
~' Eo I,720 I,7IO I,699 I,69I I,683 I,676 I,67I I,665 II 

lt1 
il.11z. -6,376 -6,386 -6,367 -6,375 -6,360 .;..G,366 -6,354 -6,358 

tr) fl I,09I I,043 I,130 I,095 I,I65 · I,I38 I,I95 I,I74 . 
C'\l 
~' 

Eo I,672 I,655 I,658 . I,645 I,648 I,637 I,640 I,632 11 

lJ..I 
Al/2 -6,40I -6,4I6 -6,388 -6,399 -6,378 -6,386 -6,369 -6,375 

A I,070 I,07;8 I,II2 I,074 I,149 I,120 I,I82 I,I59 
c::> 

II Eo .I,657 I,637 I,645 I,630 I,636 I,624 I,630 I,621 
l.t,\ 

A'%. -6,409 -6,426 -6,396 -6,408 -6,384 -6,393 -6,374 -6,38I 

*)3Ha'IJeHWI A , ~ .H .1h6. ,mum B M eV • 

CliCT6M He;maefurnx ypaBHeHllli TWIS ( ,S ) ,wIH K81KJ(Oro 9HSll6HIDI I 
(exr'C) 

(COOTB6TCTB6HHO - £ >'L ) : . . . ·.· •· - . 

B. iJ. x<t{ •JJ. &jX'l1~ -±{[1(1 •il-2 K':16.J-2J.(r.f >~J +cf\[= o 
~ ho \ xl.m_ ER) lj} L = 0 /(3) 

2..1 CPI - i ... O 
p ' 

2-2 v-./ - 2.1 c; 1\2. v,.2. _ N =- o 
f.c..)' p . I 

,, 

10 

4[MeVJ 

L,00 

4.200 

t/00 

f.(X,01---~~--~t;-.:.__-;~--~...L.~--~ 
0.75 Cl.50 D.25 0 £ 

PHc. 2. 
r~e I= 7/2 + 29/2 ,wm: OCHOBHOli no~oce. Ilpll paneHRH STHX CHCT6M 

MH IlOJII,SOBaJIHCl>y'JK.e H8~6HHHM HS (I) 9Ha'IJ6Hll6M SHeprHH ~ (B(3): 
fR E f (exp'/:) c-- · · · · 

: '0 + YI '' ) 11 nonpaBKOli O • Hs K81K,I(Oil QRCTeMH .Tnna (3)' 

COCTOSIIll6:il HS 37 ypaBaem, onpe.n;eJIJDOTCSI 37 H6HSB6CTHl,lX: A: A ( l) , 

A= A (I}, MSTpllllHHe 8~6M6HTH X ' .. ;' . H aM~TY~ c/ • PemeHHe 

CHCTeM (3) npoBO~OCl> M6'l'O.D;OM SBTOper.yJlHpHSOBBHHHX HTepaunoa-

HHX npo,n;eccOB'l'HIIS Hl.JOTOHa.,IloJiy'!JeHHHe q>yHKUHOHSJIIiHHe 38BHCID40C'l'H 

6,.=- A(I) npa ipmtoHpoBBHHHx saaqeWUIX cpaxTopoB B = :1 , lJ ... 1. JI 

SH8'116lllWX "ifiaR'l'Opa yMeHl>meHIDI" KOPHOJmCOBS B98BMO.D;6MCTBR!I E=I; 

0,75; 0,50,npHBe.n;eHH Ha pnc. 3. 

II 



2.000 

I.BOO 

£500 

t.fMQVJ 

B=i ; D=~ 

I I I • % % • • • • • 
PHc. 3 •. 

I 

Ha pHC~ 4 ITOK838HO pemeHHe L\(I) np.11 B=I-I, .D =0 (OOTOB 

paccMaTpHBaeTCR KaK *eCTKllli poTaTop) n B=0,?5. 

B) 06cyzmeHHe peaym,TaTOB 

llccJie.n;oBaHHe c11OTeM (I) H (3), rrpoBe.n;eHHOe Brr. a) H 6),rroxaau-

BaeT, ''tJTO 3a.I(a'tJa O.n;HOBpeMeHHOro om1caHHR HeCKOJil>KHX poTaUHOH-
/69 yv ·,. u -

HHX IlOJIOC B V RMeeT 'tJHCJieHHOe pemeHHe B paMKaX pOTOpHOH MO-

.n;eJIH (OCHOBHOli Bap.11aHT pac"<IeTOB C 13= .D = E = I)' KOTOpoe xapaK- . 

Tep.11ayeTCR CJie,IzyIDlitliMli oco6eHHOCT.f!MH. 

a) 3Ha'IC11He meJIH rrpeBiiimaeT rrpH6JIH3HT8Jil>HO Ha 4□,~ oueHKy 

no aHeprIDI crrapHBaHWI (Ll-.,("~Y&}=1,006N~V;ti,.(';
0YtF 0, 960 McV ); 

6) BeJill'!HHa C.1$Hr8 ypoBHefi cpe.n;Hero noM b oKaaa~c:r, Bec.:r,

Ma M8JIOH (TaOJI. I) npH npHil.fITOM 3Ha'I8Hlllt .n;e!lx)p.~aUHH; 

B) B OTJIH'IH8 OT 3H8KOMOH KapTHHH, HS6.lllUUlJO!ll8HCR B poTaD;liOH

HHX noJiocax "tJeTHO-'!eTHHX smep, a.n;ec:r, nponcxo,wiT yBeJIHqeHHe napa-

12 

A(MeVl 
{~00 

8•4.f D•O E~0.75 

t300 

(200 

LfOO._.__,__...._~__._ _ _,_______,_~-~--~-~--_,__ __ _ 

(fJ{,;f<?Jf(tf (ff (11 (j)' ('%)2 ('ft'/ (',¥)1 ('£)' ~¾)' (~)' I'. 

PI1c. 4. 

M8Tpa I!l8JIH 4 C pOCTOM CilHH8 I,. Ilpll'I8M HTa 3_8Bl1ClIMOCTI, 06Jia-

.n;aeT xopo11IW,1H cBoitcTBar.m, KBK Bll.n;HO .11s puc;-::'"§. Xo.n; -Ll cKa-:-

sHBaeTcR, B OCHOBHOM, Ha yM8H:&meHID1 He.n;uaroHaJil>HHX MaTplill!HllX :me-

x(I} 
M8HTOB orrepaTopa • TaroIM o6pasor,i, ll3M8HeHHe 1Jl8JIH B IlOJIOCe wm 
paccMorperuioii Mo.rieJIH npe.n;cTaBJIReT co6oi1 peaKIUUo cHcTeMH, sar.ie)(JIRIDIJlYIO 

H3M8H8HHR pacnpe.n;eJieHllli .KBa3Kl!aCTHU no ypOBIUIM cpe,lUlero IIOJIH, , BH3-

BaHHU8 yBeJIHl!eHHeM llaCTOTH BpameIDUI; 

r) pemeHIDI CHCT8MU (I) CTa6HJII,HH OTHOC.11T6JII,HO B03MYI!lelllili napa

MeTpOB pOTaUHOHHOH 'IaCTH aHeprHH 'tJeTHOro OCTOBa B lilHTepBaJie CT8THCTli~ 

'!eomx norpemaocTeii onpe.n;eJiemm aTnx napaMeTpoB ( Ta6JI. 2); 
.. -8' 

.n;) HCXO,IVI H3 M8JIOH B8JIH't00lll HOiJMU .n;eqieKTOB ypaBHeHHi ( ~ 40 ) , 

BU3B8HHOH liCilOJil>3OB8HHllM MeTOJJ;OM. 'IliCJieHHoro pememm CHCTeM, MOlitHO 

YTBepllt.Il;aT:r,, 'llTO norpemHOCTI, B BOCilPOH3Be.n;eHH.11 8HepreTHl!8OKHX liHTep

B8JIOB Ha H8CKOJII,KO .IlOIJMKOB Mea:r,me 8KCilep,1MeHTa.1II,HOfi_norpell1HOCTH*). 

*)3ro rro~rBepx~aercH BHq.11c~eH.11eM co6crBeHHblX sHaqeHHil 
E vI , coorBercrBYDl!IHX 11apauel'pa11 ( Ll, \ i.. x ClJ), rroRytieHHHM 
H3 pemeHHH cHcrew (I). 

13 



Heo6xommo OTMeTHTI>, 't!TO peweHIDI, no.ey-qemrue np.11 HopMe .n;eqieKTOB 

nopiuuca 10-2 (OTBe'tlaIOlqefi DOCilpOli3Be,D;6HID') sHepreTHtieCKHX liHTepBa

JIOB C norpelllHOCTI,10,MeHI,WeH IO 1<eV) yrn.e He onpe.n;eJiruJT O,IU103H8t{H0 

3H8'tl6HH8 f::A 

TeMH (I); 

, 8TO H80JIIO.n;aJIOCI, MHOrOKp8THO B npouecce peweHliJl CHO-

e) 3HatteHHe l!l6Jlll CYl!l6CTB6HHO 38BHCliT OT BeJIH't!Hllll Eo. B 8TOH 

paOoTe B6Jlll"IIHH8 Ea , HMe!Ol!l8.H CM!:lCJI :mepI'HH cnapHBaHIDl, paCCM8TpH-

BamcI> KaK HenanecTHa.H n onpe.n;eJI.HJiacI> Hapsmy ~ .n;pyrHMR no .n;aHHHM o 

169 yo 
caMOM H6'tl8THOM smpe t') (CM. T80JI. 3). Harm OHJI npone.n;eH 3KCne-

pm,1eHT, B KOTOpOM Ea npHHHM8JIBCI, K8K CBOOO,IlimH napaMeTp. Ta!GlM o6-

p830M, B OCHOBHOH pOT8UllOHHOH noJioce OK83BiocI> B03MOJKHl:lM nOJiytm.TI, · 

aHa'tleIDI.H A , 6JmsKHe K BllttHCJieHmi:M B pa6oTax / 3, 7/, yM8HI>IIIHB E
0 

npHMepHo Ha 0,6 t,laB. Ilpn 3TOM, o.n;HaKo, 0IlHC8HH8 3Hepr1m COCTO.ruIHH, 

He npHHa.n;JielKBl!lWC K OCHOBHOH noJiooe, )l;OOTHraeTC.H OOJII,IIIHMR H H6CHOTe

MaTMt{8CKliM.11 Bapnauwn.rn. lll6Jlli - TaOJI.4 (pao'tleTll ()OOTBeTCTByJOT E = 0?5 

B=D:::.1 ). 

Ta o_mmu. 

K 3/2 5/2 7/2 
~-

I 3/2 5/2 7/2 9/2 7/2. 9/2 II/2 13/2 

6 [MeVJ Do161*) 0.334 1.297 1.333 0.600 0.606 0.607 0.599 

K 7/2 
,, 

I 15/2 17/2 19/2 21/2 23/2 25/2 27/2 29/2 

fl [MtV] 
.. 

0.598 0.578 0.588 0.536 0.596 0.501 0.639 0.494 

*)8TOMY pemeHHIO COOTB8TCTBY8T HOpMa .n;eqieKTa ypaBH8HliH no

PMK.8 ro-2• 

14 

D 38)1;8"118, paccuoTpeHHOH Bh!We, 3UBHCilMOCTI, 3Hepr1m OCTOBa OT 6, 

He Y't!TeHa. ilJnirullie fl. Ha CBOHCTBa OCTOBa B03lll1K88T K8K peayJII,T8T 

no.HBJI8Hli.H npHMeceil OT Doa6y:ar,neHiillx: OOCTO.Hllllli HepOTan;ROHHoro Tlina B 

COCTO.HHHe Eap.n;mm:...Kynepa'.""lllpmj)epa. 0Ha MOJKeT. OllTI, OilliC8H8 DRJIIO'tleHHeM 

a,1W1TliBHHX .no6aBOK K E0; bto=Ot0 (6), a TaKJKe naueHeHHeM MUTPHUJ:l x<1
' 

Ha-aa nowJieHH.H saBHc11MocTn · OT A · B napaMeTpaX . i.t. • n lz poTaIJ,,toH

Horo rat,!WII,TOHHaaa. Ellie O.JUlli Hey-qTerumi.1 HaMli cflaKTOp npe.n;oTaBJIRDT 

n OCT8TO'tlllll8 B38ID.\0)];8HCTBli.H11
, KOTOplle MoryT H3M8HHTI, He.JU1arOH8JII,HyJ0 

tt8CTI, M8TpHUH x<I) • 
,llJm Toro, 't!TOOU onpe.n;eJIHTI, 'tlYDOTBl1T0JII,HOCTI, napaMeTpa l!l0JIH K 

B03MOJ!UWM MO.n;HqJHK8UWTh\ 'MO.n;eJIH, Mll pacC'tll1T8Jlll H8CKOJII,KO BapHaHTOB 

sa.n;a'tlll; paaJII1tta10ninxcR sHaiieHIDIMH napaMeTpoB, onpe.n:e.mnolllllx MaTplllJ.Y. 

X ll} 
• TaKHMR napaMeTpaMli .HBJI.H!OTO.H cflaKTOpll B H .D (cu. (I)) 

H (3)), H3MeHRIOl!lRe MOM6HT RHepUHH H JKeOTKoc:1TI, OCTOBa no cpaBHeHHIO 

co 3H8'tl6HHRMR 3THX xapaKTepnCTHK .n;JI.H 'tleTH0-"110THllX coce.n;efi, a TaKJKe 
. . . .. vClJ 

tJ.)8KTOp E, M6H.HIOllll1H BeJlli'tlllHy He.IU1aroHaJII,HHX 't!Jl6HOB MaTpHUH , I\ , 

T.e. OIIRCllB8IDl!lRH aij)q,eKTll OCT8TO'tlHOro B38HMO.n;eficTBH.H._ 3Ha'tl6,Hl1.H 

6 Ha'tlaJII,HllX Y.POBHeH noJIOC .n;JI.H P?,1(8 3Ha'tleHnii: ,q>aKTOpOB E (npn 

WRKCHponarumx ·B H .D J .n;aHH Ha pnc. 2. •Bn.IUio, 'tlTO aaa'tleHne l!leJlll, 

no.ey'tleHHoe na aHaJIHaa napHHx aaeprHH hi, MoJKeT 6i1TI> cor~acoBaHo c 

pac'tleTawi aHeprHH mwa 
169 Yt TOJII,KO npn o'tleHI> CYl!leCTBeHHoM yMeHI>-

. ' . 

werum CWI KopROJillCOBa B38llMO,nefiCTBHH. C .npyrofi CTopoHB, xapaKTep 

38BRCllMOCTll ~e.,m. C YBeJIR'tleHJileM CIIKH8 B COCTOJilllUIX OOHOBHOK poTaUU.OH

HOH llOJIOCH..; pnc~ 3. - r.teH.HeTC.H KB'tleCTBeHHO npn yMeHI>meHllll E; ope.nu 

aaaqem aToro \l_iaKTopa B HHTepnaJie 0,5+1, no-Bn.nnMCMY, HMeeT MeCTo 

CJIY't!BH,·B KOTOpOM. fl. IlO'tlTR He 38Bl1Cl1T OT CilHHao 
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lipllBe,n;emrue peayJibTaTH roBopJ:IT, qTo CTpoeHHe poTarmoHHUx no

JIOC HeqeTHHX smep CYlll6CTBeHHO saBHCHT OT 8(J_l(peKTOB noJIJ:IpH38Imli oc

TOBa, T.e. OT s(fxlieKTOB, npHBO,ll;RlllliX K.H3MeHeHHIO ero napaMeTpOB B 

ypaBH6H.11JIX POTOpHOli MO,ll;eJIH no cpaBHeHHIO.C COOTBeTCTBYIDIIU1l,IH xapaKTe

pllCTUlta!AH 0006,TTJ;IllX qeTHO-'IeTHHX R,n;ep. 0.n;HaKo, KaK HaM KalKeTCJ:I, B 

pm,!KaX qJeHOMeHOJiorwrncKoro no,n;xo,n;a, B KOTOPOM ll3Y'IOIOTCJ:I TOJII,KO 

0HeprllH.pOTarmoHlillX ypOBHei1, HeB03MO.lKHO (J}llKCHJ)OBaTI, pa3JilltJHUe 

BapHaHThl HMHTHpOBaHHl:iX . ll0.7IfIPH3aqHOH.!IllX ajxJJeKTOB, TaK KaK RX cpll-

3ll'!6CKHe CBOil:CTBa O,ll;llHaKOBO y,n;OBJieTBOpHTeJII,Hhl. 

.llJm .IU1CKpHMUH8J:ml1 HeOOXO,IU1/,\0 BOCIIOJII,30BaT1>CJ:I HH(POpMarmew "He-

0HepreTnqecrwro" Tnrra (Hanpm.1ep, llHTeHCHBHoc.TH rrepexo,n;oB, ll ,n;p.), 

CBJ:I38HHOii C llHTepecyromei1: Hae 'I80TI,IO cneKTpa aetieTHHX ,n;eqiopMHpo

BaHHllX R,n;ep. 
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