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AnR aHanH3a Ha6n~AaeM~X B 3KCnepHMeHTaX C TRmen~MH HOHaMH 
cneKTpOB KaCKaAHOrO AeB036ymAeHHR 6~CTpOBpa~a~~HXCR aTOMH~X 
RAep He06XOAHMO 3HaTb o6~He 3aKOHOMepHOCTH H3MeHeHHR cneKTpanb
HO~ HHTeHCHBHOCTH y-nepeXOAOB. nocneAHMe 3KCnepMMeHTanbH~e AaH
H~e no H3MepeHH~ cneKTpa y-KBaHTOB npH B~COKHX CnHHaX CBHAe
TenbCTBY~T o cy~ecTBeHHO~ ponH rHraHTCKoro AHnonbHoro peaoHaHca 
/raP/ Ha Ha4anbH~x 3Tanax npo~ecca Aesoa6y~AeHHR aTOMH~x RAep, 
nony4eHH~X B (HI ,XII) -peaK~HRX 111. 

npocTaR MOAenb raP 6~cTpospa~a~~HXCR aTOMH~X RAep 6~na pac
CMOTpeHa B pa6oTel21. CxeMaTH3HPYR npeACTaBneHHR 0 CBO~CTBax 
cpeAHero nonR, B TaKO~ MOAenH MO~HO nony4MTb Ka4eCTBeHH~e O~eH
KH H3MeHeHHR raP npH 6~CTPOM spa~eHHH. EcTeCTBeHHO npoBeCTH pac-
4eT~ B 6onee peanHCTH4eCKHX MOAenRx. KpoMe Toro, B peanbH~x yc
noBHRX 3KcnepHMeHTa H3MepR~T ycpeAHeHH~e senH4HHbl, AnR onHcaHHR 
KOTOp~X MO~HO HCnonb30BaTb CTaTHCTH4€CKHH nOAXOA. npH 3TOM AnR 
B3aHMOCOrnaCOBaHHOrO aHanH3a AaHH~X ~enaTenbHO HMeTb eAHHY~ MO
Aenb KaK AnR onHcaHHR xapaKTepMCTHK MpacT-nonoc~, TaK H AnR H3y-
4eHHR y -nepexOAOiil HaA HpacT-nonoco~. B pa6oTe 131 6~na cq>opMy
nMposaHa MOAenb, n03BOnR~aR aHanH3HPOBaTb B paMKax CTaTHCTH4e
CKOrO nOAXOAa COCTORHHR 6~CTpospa~a~~HXCR RA€P, CBR3aHH~e MemAY 
COOOH ~2 -nepeXOAaMH. B AaHHOH paOOTe B paMKax aHanorH4HOro noA
XOAa M~ XOTHM paCCMOTpeTb CBO~CTBa pa3nM4H~X BeTBeH rap B 6~CTpo
Bpa~a~~MXCR aTOMH~X RApax. 

I. IPOPHYfl~POBKA HOaEn~ 

§1. B~BOA ceKynRpH~x ypaaHeHH~ 

raMHnbTOHMaH, OnHC~Ba~H~ rap BO Bpa~a~~eMCR RApe, 3afiHWeM 
B BHAe 

/1/ 

/1a/ 

m"' ... 
--~I(-1) ~1m11 • 2 m -m 

/16/ 

raMMnbTOHHaH, 

,.._--.::r- """~ ' . . , 

1'010'-.'-~,. -~~ 

l 
(<, ,-~ 

~. .. 

-----~·----
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N 
'"'(r) 1 

.. k 
/2/ 

~1m= :l rk y 1m (8 r ) ( r = n • p ), 
ks 1 

K- C~noeaR KOHCTaHTa OCTaT04HOrO B3a~MOAe~CTB~R, 0 - yrnoeaR 
cKopocTb epa~eH~R. OcTaT04HOe eaa~MOAe~cTe~e /16/ on~c~eaeT Ko
ne6aH~R npOTOHOB OTHOC~T~nbHO He~TpOHOB, reHep~pyR rAP /eM., 
Hanp~Mep,M/ /. M~ He 6yAeM eKn~4aTb e paccMoTpeH~e c~n~ cnap~
eaH~R, ponb KOTop~x e $opM~poeaH~~ rAP Heeen~Ka np~ n~6~x cn~Hax, 
a en~RH~e Ha xapaKTep~cT~K~ cpeAHero nonR Hecy~ecTeeHHO np~ yr-

noe~x MOMeHTaX 1 ~ 25-301i. 
raM~nbTOH~aH /1/ MO~HO np~BeCT~ K B~AY 

H(+) = _.LQ i+)2. 
2 

ii<-L -·~<Q<-)2+Q<-)2 
2 0 1 

.. {+) 1 :; ~ 
Q1 = -=:( .J 11 - .}1-1 ). 

131 

/3a/ 

/36/ 

/4/ 

v2 
3HaK ri I c~rHaTypa/ y onepaTopa Q ~) yKa3bl&aeT Ha TpaHc$opMa-

4~0HH~e ceo~cTea 3T~x onepaTopoe np~ noeopoTe Ha yron " eoKpyr 

oc~ x: 
irrJ x '"'(ri) -irrJ x '"' (ri) 

e Qv e = riQv •. 
!51 

B Ka4eCTBe 6aaHCH~X oAH04aCT~4H~x $YHK4~~ e~6epeM $YHK4~~. 
AnR KOTop~x ocb x RBnReTCR ocb~ KBaHToeaHHR, TorAa 1x lm>=m I m>. · 

B 3TOM npeAcTaeneH~H ... 
irrJ

1 
irrm 

e I m>=e lm> .. iriim>. /6/ 

CocTORH~R c m=l/2, 5/2, 9/2, ... e AanbHeHweM o6oaHa4HM \k>. a c 
m = 3/2, 7/2,.. . - fi>. OnepaTop~ a Bbl6paHHOM npeAcTaaneHHH Mo~-
HO aanHcaTb B cneAY~~eM BHAe: 

2 

'"'(-) :l q<-~(c+c_ -c~c k ), 
Q 0 = ke Oke k e e 

~-) (-) + + 
Q1 = i :l q _(eke- + C-·C k ), 171 

ke 1ke e e 

.. (+) :l q 
(+) + + 

Q 1 = 
( ck c + c _ c- ), 

ke 1ke e e k 

.. + + 
J "' :l mk ( c k c k - c _ c _ ). 

X k k k 

B np~6n~~eH~~ caMocornacoeaHHoro nonR OAH04aCT~4H~~ raM~nb
TOH~aH aan~weM B B~Ae 

a 3Hepr~~ - ~3 ypaaHeH~R 

.. .. 
:'<"I)IJ!-.\.1\JII)-.. .- _ x 

• \!Jkk-A-UJ kk 
aiik 

/8/ 

It n I 
I IV/ 

B~pa~eH~e AnR ~'i.oTn~4aeTcR aaMeHo~ ~HAeKcoe k .. k, a 411cna 3anon

HeHHR ii k 11Me~T BI1A 

iik -<Oic:ck'I0>8 , •• 1 
kk exp Sf+ 1 

/11/ 

AHan~3 CBO~CTB KorepeHTH~X B036Y~AeH~~ M~ 6yAeM npoBOA~Tb B 
paMKax TeMnepaTypHoro npH6nH~eHHR cny4a~H~x $a3 /nC$/, c$QpMynH-

poeaHHoro e/3/, .. 
BeeAe~ 3pM~TOBCKHe onepaTopbl o6o6~eHH~X KOOPA~HaT X,>. ~ ~M-

nynbCOB P.\ , YAOBneTBOPRIOIIIHe ypaaHeHHRM ABH~eH~R 

/12/ 

TaK KaK raMHnbTOHHaH B3aHMOAeHCTBHR pa3AenReTCR Ha 4aCTH, 
o6naAa10111He pa3n114HOH CI1MMeTpHeH no OTHOWeHH~ K noaopOTY Ha rr 
BOKpyr OCH X, TO B nC~ npo6neMa ero AHaroHanH3a~HH pa36HBaeTCR 
Ha ABe He3aBHCHMble 3aAa4H. 
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A A (+) 
1. AHa'roHam13al.lt.HI Hn+H 

3anHWeM oneparopbl P,\ 1-1 X,\ B BHAe 

A. A+ + A+ + 
P, =II. lPk (eke -e ek )+P,._(ei.e_,-e_,c.,.)l, 

" k>e e e e K e e e .. 

,\+ + ,\ + + 
X,\ - I. ~~e (ckce+eee k)+ Xie (~~·+C.r cr>f·. 

k>i6 

/13/ 

YpasHeHH~ /12/ npHBOA~T K ceKyn~pHoMy ypaBHeHHC Afl~ ¢oHOHOB 
nono*HTenbHO~ cHrHarypbl 

rAe 

(+) (+) 1 
F tw) • S + - •• 0, 

2K 

S<+> z2 s<+> 
-- + A 2 tn 

2 
~s<+> 
A2 lp • • 

N 

S(+) .J 1 wke (+)2.-· -· ) w iii' (+)2 
- ~ q .tn -n + q . 

tr k>e w2 _ w2 tke e k w2 -:-w2 tie 
ke ke + 

3AeCb wke •fk -(8 , a MaTpi44Hbl~ 3fleMeHT q lke 
CHMMeTpHH q(+) • -q(+) 

lke tek 

2. AHaroHam13ai.IH~ 80 +H<-> 

/14/ 

/14a/ 

(ll_ .. ii'l.) I. e . 
/146/ 

o6naAaeT CBOHCTBOM 

8 pe3ynbrare peweHHR ypaBHeHHH /12/ Afl~ oneparopoa X,\ 1-1 i\: 
PA • ~ p,\ ( +: + ) , =1"' k eke_ -e_ck , 

" ke 8 e e 
/15/ 

,\ + +. 
X,\= I. xke (ek C-·+ c_,ck ), 

ke e e 

nony4HM CeKyfl~pHOe ypaBHeHHe AflR $QHOHOB OTPHI.IaTeflbHO~ CHrHary
pw: 

rAe 

r<-> (w) = I 
8 00 +lf2K 

wSot 

z2 (n) N2 (p) 
siJ. = .....,. s .. + -s . 

A~ IJ A2 IJ 

wSot l 
8 +lftK 

11 

i,j· -1.2. 

= o. 

BenH4HHbl S ~) onpeAen~IOTCR $opMynaMH 

4 

/16/ 

Nr 

I. s(r) 
ii ke 

Nr 
(T) "" I_ 

S ij ke 

3AeCb 

w ke <q' -> 2<ii _ -ii k >. 
2 ke e 

w2 _,-w 
. ke j 

Q
1

ke q ke <ii- -ii k 
- 2 e 

W 2 -w 
ke 

(i"' j). 

wk.r= (k -·(e. 
(-) (-) !-) .J-1 

q - = q - , ({. - =-'I :-
lke lek oke oek 

/17/ 

§2. C1-1nosa~ $yHK1.1H~ 3neKTPH4eCKHX AHnonbHbiX nepexoAOB 

HccneAOBaHHe OTAeflbHbiX peweHH~ ceKyn~pHblx ypasHeHH~ /14/, /16/ 
B o6naCTH rAP Tep~eT CMbiCfl, TaK KaK $H3H4eCKaR HH$OpMai.IHR, 
H3BneKaeMaR C nOMO~b~ 3KCnepHMeHTa, HMeeT ycpeAHeHHbl~ xapaKTep. 
3KcnepHMeHTaflbHble AaHHble, Ha KOTOpble MO*HO paCC4HTbiBaTb npH H3y-
4eHHH CBO~CTB BbiCOKOCnHHOBbiX COCTORHH~, CBR3aHbl C onpeAefleHHeM 
3neKTpOMarHHTHbiX nepeXOAOB B pa3nH4HbiX AHana30Hax 3HeprHH. no3-
TOMy ecTeCTBeHHO HCnOflb30BaTb AflR KOflH4eCTBeHHOro aHaflH3a 3fleKT
pOMarHHTHbiX nepeXOAOB MeTOA CHflOBO~ $YHK1.1HH, KOTOpbl~ ycneWHO npH
MeHReTCR npH OnHCaHHH rHraHTCKHX pe30HaHCOB B OTCyTCTBHe Bpa~e
HHR / 5/. 

6yAeM HCXOAHTb 1-13 Bblpa*eHHR npH i>>r 

<al +r II il(E ,\) IJiyr>. v' 2T <aU (I) I lfi'(E,\, m1 = r)'U (I)>= 

A 

=,;?f<Omtrn 'Ill, IF.~ m -•11 011\> 
A 

/18/ 

AflR npHBeAeHHoro MaTpH4Horo 3neMeHTa MYflbTHnonbHoro oneparopa 
:n'l(EA, 11) Me*AY COCTO~HHRMI9, yrast -nonocbl H OAHO<I>OHOHHbiMH COCTORHHR

MH npH 1 >> 1 /S,7( 3AeCb lli (EA, m x= T) - KOMnOHeHTa BHyTpeHHero 
MynbTHnonbHoro MoMeHTa c npoeK1.11o1e~ r Ha ocb spa~eHHR. CocTORHHR 
ymst -nOflOCbl ~Bfl~~TCR BaKyyMHbiMH no OTHOWeHH~ K oneparopaM no
rno~eHH~ <I>OHOHOB Da • An~ OAHO$OHOHHbiX cocro~HH~ HMeeM[ai>-D+[lyr>. 

a 
Oneparop PO*AeHHR $QHOHa HMeer BHA 

"'+ 1 A A 

D a .. -=-( X a - i P ). /1 9/ 
v'2 a 

npH 60flbWHX yrnOBbiX MOMeHTaX 1>>1 CHrHaTypa COCTORHHR a, RB
nR~~a~C~ aCHMnTOTH4eCKH T04HbiM KBaHTOBbiM 4HCflOM, ycTaHaBflHBaeT 
npas1o1na or6opa 

a (-1{ =1, /20/ 

cornaCHO KOTOpbiM AHnOflbHble nepeXOAbl Ha COCTO~HH~ 4eTH0-4eTHbiX 
RAep C nOflO*HTeflbHO~ CHrHaTypo~ HAYT 6e3 H3MeHeHHR KBaHTOBOrO 
4Hcna yrnOBOrO MOMeHTa, a Ha COCTO~HHe C OTPHI.IaTeflbHO~ CHrHaTy-
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po.:;, - c H3MeHeHHeM Ha OAHY eAHHHLIY nnaHKa (I ... I± 1/~1 CneAOBa
TenbHO, AJ1H COCTOHHH~ nOilO~HTeilbHO~ CHrHaTyp~ 6yAeM HMeTb 

A ~(+) 2 
B(E1.~1=0)=\<l\[D>.. Q 1 )\1>\ 1211 

rae 

Q(a) = e (n) Q (a)(n)+ e (p) 
T T 

Q(a)( ) 
T p' 

e (n) z- ~e (P) 
A ,e = li 6 - 3<)>4leKTHBH~e 3apHA~ AJ1H He.:iTpOHOB H 

A 
npoTOHOB. BepOHTHOCTb nepeXOAOB Ha COCTORHHR OTPHI.IaTeilbHO.:i CHrHa
Typ~ AaeTCR COOTHOWeHHeM 

B(E1.~I- ±1)=..Li!<I\[DA,Q<~>l\I> =Fi<I\[D,\,Q<~l\.I>I\ 2 • 1221 
2 

CneAyR 151, onpeAeilHM nap1.1Hai1bH~e c~-tnoe~e ~YHKLIHH AJ1R nepexoAOB H3 
COCTORHH~ yrast -noJ10C~ B OAHO~OHOHH~e COCTORHHR: 

b (E1,cu)=.IB(El,r,O-ocu 1 )p(cu-w 1 ), 1231 
T i 

HMeeT BHA 

p(cu-cu ) .. ...!... ~- 1241 
I 2 IT ((U-{<Ji ) 2+ ( M2) 2 

1-1 ~- napaMeTp ycpeAHeHHR. Anrop~-tTM nocTpoeHHR c~-tnoeo.:i ~YHKI.IHH 
--• - -- -·--- ---··••---•""·---·•- _ .... _ ..... ,,rtt•n-P'I~L.J n /9/ #-\Jifl ij)OHOHOB lllo\11 UU1.1.4VI v g"'""'""' g~Uf'WI'-'M""'"''""' ... ,. ..... - .... - ........ ., ....... ,...---·· -

Hcnonb3YR 3TOT anroPHTM, MO~Ho nony4HTb e~pa~eHHe AJ1R napll~-tanb
H~x CHilOB~X $YHK1.1HH AHnOilbH~X 3JleKTpH4eCKHX nepeXOAOB: 

11 a .. + 
i~ 

1 P(cu+ -y) I I 
b,... 0 (E1, ~l=O,w)=-lm p:+> 'l?(• 25 

IT (cu+ ...,--) 
rAe P= ..L , F<+L ~yHKLIHR e neeo.:i 4aCTH ypaeHeHHR 1141 AJ1R pewe
H~~ ~H~HOB nOilO~HTeilbHO.:i CHrHaTyp~. 

21 a="-

1261 

l26al 

[1 + 

a F<-l AeTepMHHaHT 1161 AJlR peweHHH $OHOHOB OTPHI.IaTeilbHOH CHrHa
Typ~. 

6 

II. PAC4ET~ CHnOB~X $YHKUH~ 
H30BEKTOPH~X ,liHnOnbH~X B036Yl!!,liEHH~ IH.liBI 

§1. CxeMa pac4eTa, npae~-tna cyMM nepexoaoe 

,llnR ~-tccneAOBaHHR ceo.:icTe H,liB 6~cTpoepa~a~~HXCR RAeP Heo6xo
AHMO 3HaTb 3Ha4eH~-te napaMeTpoe Ae$opMai.IHH cpeAHero nonR. nocneA
HHe AJ1R PRAa RAep peAK03eMei1bHOH 06JlaCTH B3RT~ HaMH 1-13 pa6o
T~/10~B KOTOpOH cpeAHee none annpOKCHMHpyeTCR epa~a~HMCR nOTeH
LIHailOM HHilbCCOHa c napaMeTpaMH Ae~pMai.IHH 1-1 4HcnaMH 3anonHeHHR 
OAH04aCTH4H~X COCTORHHH, 3aBHCR~HMH OT 4aCTOT~ Bpa~eHHR 0 H TeM
nepaTyp~ t. 3aeHCHMOCTb OT f 2 1-1 fit B noTeHLIHane HHnbccoHa eee
AeHa 4neHaMH A=-Jth~ 0 x [f 2 -aN(N+3)), B =-h~ 0 x2K1 s/ 11 • 

CBR3b 0 , t C yrilOB~M MOMeHTOM COCTORHHR I H 3HeprHeH E 1 co
CTORHHR C AaHH~M I ycTaHaBilHBaeTCR H3BeCTH~MH COOTHOWeHHRMH 
TeMnepaTypHOrO BapHaHTa MOAeilH npHHYAHTeilbHOrO Bpa~eHHR 1101 . 

Ha p1-1c.1 npeACTaeneH~ roAorpa~~ (rpa~HKH 3eon~I.IHH napaMeT
poe ~pM~ B Cily4ae Bpa~eHHR 11XOI10AHOr0 11 RAPa (t =0)) THnH4H~X 
RAep peAK03eMe1lbHOH o6nacT~-t: 16~m , 160Vb, 1800s. XapaKTep H3-
MeHeHHR Ae~pMai.IHH cpeAHero nonR 11xonoAH~x11 epa~a~HXCR RAep 
o6ycnoeneH HX o6ono4e4HOH cTpyKTypo.:i. Bpa~eH~-te B~3~BaeT noRene
HHe Cy~eCTBeHHOH HeaKCHailbHOCTH B 18~s. noAp06Hoe 06CY~AeHHe 
H3MeHeHHR ~pM~ RAep np~-t 6~cTpOM Bpa~eHHH MO*HO HaHTH e/10/, 

,llnR KOHCTaHT~ H30BeKTOPH~X Cl-111 6~110 B~6paHO 3Ha4eHHe K = 
= 1200xA-G/SM3B/$M 2, 4T06~ 3HeprHH 1--B036Y~AeHHH C MaKCHMailbH~
MH 3Ha4eHHRMH CHilOBOH $yHK1.1HH ne~anH B o6naCTH 3KCnepHMeHTai1bHO
ro MaKCHMyMa E1-pe30HaHCa B OTCyTCTBHe epa~eHHR. napaMeTp ycpeA-

" ------"" •·····-······,.. 1-- - l"'ltll ""'l=:un~nrn ... ., \trni"\DIAG nenn11 LJo ac;.\..vDvn '+'J"""'"'"•r• "" 1 '"'to'• .... , - .,, -- ........... - •. - •. ··- J --·--

~<<r I r- WHPHHa noKanH3ai.IHH r,liP, ~= 1,5 M3B/. B~6paHHOe 3Ha-

Puc. I • foAorpaclJt.l 3Hepruu E ( £, y ) AJI.R .RAep 152 Sm , 180 Yb , 
180 Os. To'IKH Ha I'OAorpatiJax cooTBeTCTBYJOT MHHHMYMY 3Hepruu 

npH 3aAaHHOM 3Ha'leHHH yrnOBOI'O MOMeHTa, BenH'lHHa KOTOPOI'O 
YKasaaa P.RAOM C K~oft H3 TO'leK, 
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4eH~e napaMeTpa ~ no3aonRno nepeAaBaTb xapaKTepH~e oeo6eHHOeT~ 
noBeAeH~R e~noe~x $yHK~~i1, erna~~eaR HeOAHOPOAHOeT~, o6yenoeneH
H~e xapaKTepoM OAH04aeT~4HOro eneKTpa. 

AnR KOHTponR pe3ynbTaToe pae4eTa M~ paeeMOTpen~ e~4ai1 rapMo
H~4eeKoro oe~~nnRTOpa, KOrAa e noTeH~~ane H~nbeeoHa [2_ ~ 1 ~ -
4neH~ B~Kn104eH~ ~K=Jl =O): KaK noKa3aHo e pa6oTe /2/, peweH~e ypae
HeH~H nC$ B 3TOM eny4ae MO~HO nony4~Tb B aHan~T~4eeKOM B~Ae. 
Y4~T~BaR pa3n~4~e e napaMeTp~3a~~~ raM~nbTOH~aHa B3a~MOAei1eTB~R 
e HaeToR~eM eap~aHTe pae4eTa ~ e pa6oTe 121. nony4aeM e~pa~eH~R 
AnR Tpex pa3n~4H~X 4aeTOT HAB w X (r=O). 'w± (r= ± ): 

/28/ 

2 
Az = 1- 3 f cosy .. 

Ha p~e.2 np~BeAeH~ pe3ynbTaT~ pae4eTa AnR nap~~anbH~x BKnaAOB 
B eH'Ii'OBY10 $YHK~~IO RApa 160Yb OT pa3n~4HbiX BeTBeH ~30BeKTOPH~X 
A~nOnbHbiX B036Y~AeH~H B eny4aeK=J.I=0, paee4~TaHH~X np~ HyneBOM 
3Ha4eH~~ yrnoeo.:i 4aeTOTbl epa~eH~R. MaKe~MYM~ e~noe~x $YHK~~i1 
eOOTBeTeTByiOT $OpMynaM /2]/, /28/. 

AoeTaT04HO HaAe~H~M MeTOAOM KOHTpOnR 4~eneHH~X pae4eTOB RB
nRIOTeR npae~na e~MM. np~~OTeyTeTB~~ B RAepHOM noTeH~~ane eKOpOCT
H~X 4neHoe T~na f 2 ~ fs (K= 1.1 =0) AnR pa3n~4H~x eeTeei1 HAB 
AOn~H~ nony4aTbeR ~3BeeTHble MOAenbHO-He3ae~e~M~e 3HepreT~4eeK~
B3BeweHH~e npae~na eyMM 1111 /3BnC/ 

3 11
2 

NZ 2 S(El)KJlacc = -- -·~e =So. 
811 m A 

np~ pae4eTax A~aroHan~3a~~R MaTp~~~ epa~aiO~eroeR raM~nbTOH~aHa 
H~nbeeoHa npoBOA~naeb AnR Ka~AOH o6ono4K~ N OTAenbHO. BeneAeTe~e 
3Toro 3BnC pa3n~4Hb1X BeTBeH ~30BeKTOpH~X A~nOnbH~X B036Y~AeH~H 

8 

) 

b 

7 

6 

5 

3 

2 

PHC. 2. Ilap~Ha.ribHble CHJIOBble 
~YHK~HH ~na H~pa 160yb 
B cnytiae oc~HnnaTopa (K =J.I=O). 
BenH'lHHa CHROBOH ~YHK~HH b 
~aHa B e~HHH~ax e2 <liM 2jM3B, 
3HeprHH y -KsaHTOB Ey-e M3Bax .. 
TOHKaa RHHHH COOTBeTCTBYeT CH
ROBOH ~YHK~HH br--• TORCTaa -
b r=+ H b r= 0 • PactieT npose~eH 
,U,,,H f = 0, 24, Y = 00, 0 = 
= ·o M3B. 

4 8 12 16 '20 24 28 E,. 

Ta6.,n~a I 

IIpaBHna cyMM /29/ B e~HHH~ax e 2 «l>M 2M3B B CRYtiae 
K =1.1 "'0 B 3aBHCHMOCTH OT ~e~OpMa~HH 

f y n (-) 
s 1 

(-) 
So 

(+) 
s 1 

0,24 0 0 212,095 164,963 212,095 
0,2 0,9° 0,4 208' 6 73 169,984 209,384 
0, IS 17 ° 0,5 199,951 176,851 209,854 
0, I 57 ° 0,6 189,354 188,174 208,264 
U, I~ ~0 v u.~ J~o,Y54 11:!4,~YL ZIS,UJI 
0,4 56° 0,9 175,141 168,751 251,082 

3aB~eRT OT Ae$OpMa~~~ /eM. Ta6n. 1/. 3TOT pe3ynbTaT eTaHOB~TeR 
nOHRTH~M, eenH npoaHanH3HPOBaTb 3BnC B MOAenH 3nHOTa, B KOTOPOH 
B3aHMOAei1eTB~e He eMeWHBaeT KOH$Hrypa~HH H3 pa3H~X o6on04eK. 

AHanH3, npoeeAeHH~.:i a MOAenH 3nHoTa /eM. AononHeHHe/, npHeo
AHT K eneAYIO~HM eOOTHOWeHHRM AnR npaBHn eyMM pa3nH4H~X BeTee.:i 
HAB: 

(-) 2 
S 0 = S0 . a [ 1 - ;p cosy] , 

(-) 2 
S 1 =Soa [ 1+ 3 £ cos(y+60°)]. /29/ 

s (+) 2 
1 =S 0 a[1+ 3 £COS(y -60o)]. 

4HeneHHble 3Ha4eHHR nap~HanbH~X eyMM nepeXOAOB, np~BeAeHHbiX B 
Ta6n. 1, eoenaAaiOT e o~eHKaMH no $QpMynaM /29/. 
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Ta6nHI.~a 2 

CYMMa CHJI OC~HJIJIHTOpOB H ycpeAHeHHhle 3HeprHH BeTBeH 

K
" - - j . .l(wk)3 B(El,w~) 

= 1 H 0 - Wk = I ' I 
i.l w. B (El, w ¥ ) 

I I 

B cnyqae peaJIHCTH~ecKoro pac~eTa AJIH 

160 
Yb( c • 0,24; y=0°; 0 =0 M3B 

a SKrr - 8 K"= 0- W1- w -1 0 

I 246,656 210,986 16,378 15,172 
1/2 201,666 163,799 14,651 13,427 
0 153,261 115,663 13,051 12,184 

BK11104eHJAe 411eHoB f 2 lA 1 s B noTeHL(JAan cpeAHero non11 npJAao

AIAT K yBei1JA4eHJAIO napi.(JAallbHbiX CYMM 8 Q + • 
H3aecTHo, 4To 411eH t 2 AenaeT 3Hep~eTJA4eCKJA BblrOA~biM cocToll

HIAil C 60ilbWIAMIA f, npJA611JAlKall noTeHL(JAall rapMOHJA4eCKOrO OCL(IAilllllTO

pa K noTeHL(JAallaM c KOHe4HbiM paAI1YCOM AeHCTBIAil' . < e ~ .. aN ( N + 3)' 
rAe KOHCTaHTa a o6ecne4JABaeT He06XOAIAMOe 3HepreTIA4eCKOe paCCTOil

H11e Me>KAY o60J104KaMJA /o6bi4HO npiAHJAMaiOT a•l/2 /. 0AHaKO Hai11A411e 

411eHa A a noTeHL(JAane npi1BOAIAT K HepeanJACTJA4ecKOMY noaeAeHJAIO Mo

MeHTa JAHepi.(IAIA npJA apa~eHI1JA. MoTTellbCOH npeAI10lK1111 JA3MeHJATb napa

MeTp a•l/2 Ha aal, 4T06bl ycTpaHI1Tb 3TOT Ae~eKT. napaMeTpbl K 

11 IJ. cuuraercrseHHo AUilltiHbl UbiTb ••oAUUpdHbl JdKI'IM uupd~oM, "''uubl 
aocnpOJA3BeCTIA OAH04aCTJA4HbiH cneKTp. B pa6oTe/121TaKall 3aAa4a 

6bllla peweHa. 0AHaKO, KaK BIAAHO 113 Ta6n.2, 113MeHeHJAe a npiABOAIAT 
K 3aMeTHOMY OTKilOHeHIAIO B IAHTerpallbHbiX xapaKTepiACTI1Kax, XOTil 

BlliARHIAe 411eHa <f 2> Ha noBeAeHJAe CIAI10Bb1X ~YHKL(IAH Hecy~eCTBeHHO. 
HanpOTJAB, 411eH ~~ oKa3b1Ball 3aMeTHOe BlliAilHJAe Ha xapaKTep CIAilO

BbiX ~YHKL(IAH, AaeT MallbiH BKilaA B CYMMY CIAil /54%/. 

§2. 06CYlKAeHJAe pe3yllbTaTOB 

Ha p11c.3 noKa3aHo IA3MeHeHJAe napi.(JAanbHbiX CJAilOBbiX ~YHKL(IAH HAB 

B 3aBJACHMOCTIA OT yrllOBOH 4aCTOTbl apa~eHJAil AllR llAPa 160Yb npiA 

t = 0 M3B. CTpenKJA lA 1.(11~Pbl npJA HIAX yKa3b1BaiOT Ha nono>KeHJAe MaK
CJAMyMa CIAilOBOH ~yHKL(IAIA lA COOTBeTCTBy~ee ee 3Ha4eHJAe B Clly4ae 
OCL(IAilllllTOpa (K= j.l • 0). 

B Ae~pMJApoaaHHbiX RApax c aKcJAallbHOH CJAMMeTpJAeH AJAnOilbHWH pe-

30HaHc pac~enllReTCR Ha ABe KOMnOHeHTbl. B OTCyTCTBJAe apa~eHIAR lAX 

MOIKHO KllaCCIA~IAL(JApOBaTb 06bi4HbiM 06pa30M no BeJ1JA4JAHe npoeKL(IAIA yr
llOBOrO MOMeHTa Ha OCb CJAMMeTpJAJA. Ha PIAC. 3a npiA 0 •0 KaK 8 cny-

4ae OCL(IA1111RTOpa, TaK lA AJ1R nOTeHL(JAalla HJAilbCCOHa CIAI10Bble ~YHKL(IAIA 

ABYX BeTae.:1 HAB /cJAilOBble ~YHKL(JAIA b ,_0 lA b,... ± I BeAYT ce6R a6co-

10 

b 

4 

3 

2 

3 

3 

t) Q = 0.9 

f. = 0.4 

!>) 2 =0.8 

E = 0.15 

nl 

3 -· Q = 0 
f. = 0.24 

2 r = oo 

b_ = 6.3 
b. = 6,2 
b0 = 6. 7 

PHC. 3. llap~HaJibHhle CHJIOBble <lJyHK
~JIH HApa 160yb B cny~ae no

TeH~Hana HHJibccoHa npH pa3Hb~ 
~acTOTax Bpam;eHHH n /M3B/. CJieBa 
OT Ka;KAOro pHCYHKa AaHhl YCJIOBHH 
pac~eTa, cnpasa - 3Ha~eHHH cHJio

Bb~ <lJYHK~HH B CJiy~ae OC~HJIJIHTOpa, 

a COOTBeTCTByrom;ee HX llOJIO!KeHHe 

yKa3aHO CTpeJIKaMH Ha 3HepreTH~e
CKOH OCH. ToHKaH JIHHHH COOTBeTCT-

ByeT CHJIOBOH <lJYHK~HH br= O TOJI-
CTaH- br=+, a llYHKTHpHaH- b

1 
__ • 

lliOTHO OAHHaKOBbiM o6pa30M B 3aBJA
CIAMOCTI1 OT 3Hepri1H y-KBaHTOB.0HI1 

o6ycnoaneHbl nonepe4HbiMIA Kone6a-

" HHilMIA H BMeCTe ~OpMHPYIOT MOAY K = 
=1-. Ha1-16onee KOI111eKTHBH3HpoaaHHble 

peweHHR CHI10BOH ~YHKL(HIA TpeTbeH 

aeTBH HAB br=- , o6ycnoaneHHOH npo
AOilbHbiMH KOI1e6aH11RMIA,RBI1RIOTCR Me

Hee >KeCTKHMH 1-1 pacnono>KeHbl HH>Ke 

no 3HeprHH.3Ta BeTBb B036y>KAeHJAH 

~opMJApyeT MOAY K"=O~ CooTHOWeHJAe 

/27/, a TaK>Ke aHanorH4Hble OL(eH-'o' ~nn ___ ..... ___ , 
K...,' -· '"'cH,..W.t:IIJICM .... I1 I""'' I=> """"''fiVtJI•Irl 

poaaHHbiX llApax HaXOARTCil B AOCTa
T04HO xopoweM cornacJAI1 c 3KCnepJA

MeHTallbHbiMIA AaHHbiMI1 no ce4eHJARM 
~OTOnOri10~eHI1R/l1/. npiA He60I1bWIAX 

3Ha4eH11RX napaMeTpa Ae~opMai.(I1H 

1-13 ~PMYilbl /27/ CileAyeT Bblpa>KeHHe 
4 8 12 16 20 24 Ec AJ1R pac~enneHJAR BeTBeH f,l\P npiA 0.0: 

.E1--Eo- =( ~ /30/ 
E 1-+Eo- 2(1+ 71 ) 

CpaaHeHJAe OL(eHOK pac~enneHI1R r,nP, nony4eHHbiX B pa3HbiX MOAei1RX, 
C 3KCnepHMeHTallbHbiMI1 AaHHbiMIA MOlKeT yKa3aTb Ha aAeKBaTHOCTb Bbl-

6opa OCTaT04HOrO B3ai1MOAeHCTBHR, reHepJApyiO~ero f~P. 
B peaJ1HCTJA4eCKOM pac4eTe B OTI1H41Ae OT OCL(IAilllRTOPHbiX OL(eHOK 

KaK Ha WIAPI1HY CHilOBOH ~yHKL(HIA, TaK lA Ha nOI10lKeHHe ee MaKCIAMYMOB 

cy~ecTBeHHOe BI111RHJAe oKa3b1BaeT Hai1114He e noTeHL(JAane HJAilbCCOHa 
411eHa, nponopi.(JAOHallbHoro 12 . MaKCIAMYMbl napi.(HailbHbiX CJAilOBbiX ~YHK
L(IAH CABJAraJOTCR e cTopoHy 6onbwHx 3Hepr1AH. KpoMe Taro, yaenH4HBa
eTcR pac~enneHJAe eeTBeH r,nP. HanpHMep, B CI1y4ae RAPa 152 Sm 3KCne

PHMeHT AaeT 3HeprJAH AJ1R nepaoro H BTOporo MaKC11MyMa 12,45 H 

15,84 M3B cooTBeTCTBeHHO. H3 pac4eTa cneAYeT 11,8 lA 16,8 M3B 
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PHc • 4. IIapL\HaJlbHbie CHJlOBbie 
¢YHKL\HH AJlH HApa lSOyb 

B OTCYTCTBHe B TIOTeHL\HaJle 
HHJlbCCoHa tiJleHa _ A = 
= -llhi', 0 [f~aN(N+3)]. YcnOBHH 

pactieTa TaKHe ~e, KaK H AJlH 
pHC,2, ToHKaH JlHHHH COOTBeT-
CTByeT b , TOJlCTaH - b H b , 

r=- r=+ r=O 

b 

10 

-8 

6 

2 a/ 

~ 
4 8 12 16 20 24 28 r, 

ll=QO 

~ 

b 

4 

2 

b 

10 

8 

6 

2 

b 

10 

8 

6 

PHc. 5. IIonHbJe CHJlOBbJe ¢YHKL\HH 4 
AJ1H HAep 152 Sm ' 16Dyb H 180 Os 
llpH pa3HhlX tiaCTOTaX Bpa~eHHH 0 
/M3B/. B cKo6Kax yKa3aHw pasHo-. 2 
secHWe napaMeTpbr Ae¢opMaL\HH 1101 

H COOTBeTCTB~~ee AaHHOH yrno-
BOH tiaCTOTe spa~eHHH 3HatieHHe 

yrnosoro MoMeHTa I AJlH K~oro 
HApa. 

12 

6 

4 8 

12 18 24 [!" 

ros!t.=U21: r=0.7°I 
. I= 22t1 
/\ Smlt.=0.2: r=Q9°) 

I= 38tl 
Yb it.= 0.2' r = 0.9°1 

I= lOt. 

6/ 

'-I 

12 16 20 24 28 r, 
R = 0,4 

/os 1£=0.52· r=4t3°l 

1 r =92t> 
·· Yb 1t=U1S. r=s6•t 

I = 150 t1 

Sm lt=0.12. r=58°l 
[ = 62tl 

e/ 

4 8 12 16 20 24 2a Er 

l! = 118 

/oc~~nnRTOPH~e o~eHK~ - 10,8 ~ 13,8 M3B cooTeeTCTBeHHo/. Han~-
4~eM 4JleHa (2 o6ycnoeneHO OORBJleH~e BTOpOrO MaKC~MyMa B C~JlOBOH 
<IJYHK~~~ b 7,._ np~ HynesoH cKopocT~ spa111eH~R. Pac4eT c~nos~x <llYHK
~~H br-+ ~ b7,._ AnR 160Vb np~ Tex IKe ycnos~Rx, 4TO ~ Ha pHc.3a, 
B OTCyTCTBHe (~4JleHa /eM. p~c.4/ yKa3~BaeT Ha 6n~3KOe COOTBeT
CTB~e c oc~~nnRTOPH~M pe3ynbTaTO;. 3son~~~R Ha~6onee KonneKT~B~-
3wposaHH~X peweH~H pa3n~4H~x seTBeH HAB Ha np~Mepe RAPa 180Yb 
np~ pa3H~x 4aCTOTax spa111eH~R I t= 0 M3B/ yKa3~saeT Ha Ka4eCTBeH
Hoe COOTBeTCTB~e C pe3yJlbTaTaMH npOCTOH OL~~JlJlRTOpHOH MOAen~. 

Ha~6onee KonneKT~B~3~posaHH~e peweHHR nonolK~TenbHOH c~rHaTyp~ 
/cHnosaR <IJYHK~~R b 7 ,. 0 I a pelK~Me spa111eH~R soKpyr ocw c~MMeTpw~, 
COOTBeTCTBy~eM aKC~aJlbHO-COJl~CHYT~M <IJOpMaM, CAB~ra~TCR B ~ecT
KY~ 4aCTb cneKTpa. CneAoBaTenbHO, np~ 6~cTpOM spa111eH~~ soKpyr 
OCH C~MMeTp~~, KOrAa T -npoeK~HR yrnosoro MOMeHTa Ha OCb C~MMeT
PHH RApa - CTaHOB~TCR XOpOW~M KBaHTOB~M 4HCJ10M,B lKeCTKOH 4aCT~ 
cneKTpa <IJOTOH3Jly4eH~R AOnlKHW npeo6naAaTb y-KsaHT~, AeBo36YIKAao
tll~e RAPO 6e3 ~3MeHeHHR yrnoeoro MOMeHTa. nepeXOA~ A~OOJlbHOH npH
POA~ C j~I[• 1, • KOTOp~e HAYT C COCTORHHH OTPH~aTenbHOH c~rHaTyp~, 
fiYAYT np~ 6~CTpOM BpallleHH~ CYtlleCTBeHH~M o6pa30M <IJOpMHPOBaTb MRr
KyO 4aCTb cneKTpa y -KsaHTOB. CpasHeH~e PHC. 3a ~ 3r I n - 0 ~ 
0,9 M38 COOTBeTCTBeHHO/ noKa3~BaeT, 4TO BpatlleH~e 3aMeTHO BJl~ReT 

Ha seTBb HAB, xapaKTep~3yeMytO c~noeoH <llYHK~HeH br=-+.• HaH6onee 
KonneKT~B~3~pOBaHH~e peweH~R CHJlOBOH <IJYHK~~H bra+ np~ nepeXOAe 
K aKC~anbHO-cnntOCHYTOMy pelK~MY BpaJ14eH~R / 11HeKOJ111eKT~BHOe11 apa
tlleH~e/ CAewratOTCR a MRrKytO 4aCTb cneKTpa y-KeaHToe. TaKHM o6pa-
30M, B pelKI'!Me 11HeKonneKT~BHOro11 spatlleH~R B MRIKOH 4aCT~ cneKTpa 
Al<1nom.H~x y -KsaHTOB bYAYT npeot>naAaTb y -KsaHT~, AeBo3tiylK~a10111111e 

6~cTposp~a~eecR RAPD c yMeHbWeH~eM yrnosoro MOMeHTa Ha !h. 
tla p~c. 5 noKaaaH~ nonHble c~nos~e <IJYHK~~~ RAep 152Sm , tsoyb, 

180Qs-a-3aewci'1MOCTI'1 OT yrnOBOH 4aCTOT~ spatlleHI<1R. ~OpMa R~p 
152smH 160Yb 3aon~~HOHHpyeT np~MepHo OA~HaKoB~M o6paaoM, 180os 
B pe3ynbTaTe BpatlleHHR npHofipeTaeT CytlleCTBeHHO HeaKCHaJlbHytO <IJOpMy 
/eM. PHC.l/. TaKoe noBeAeHwe <IJOpM~ RAeP OTpalKaeTCR Ha xapaKTepe 
Cl<1110BbiX <!JyHK~HM. CHnos~e <1JyHK~Hl<1 160Vb H 152 Sm OAHHaKOBbiM o6-
paaoM H3MeHROTCR B 3aBHCHMOCTH OT 3HeprHH y-KBaHTOB npH pa3HbiX 
~aCTOTaX spaU~eH~R, OTnH4aRCb MeJlKHMH AeTanRMH, o6ycnosneHH~MH 
~HA~BHAYa11bHOCTbtO RAep. no-BHAHMOMy, AOMHH~PYtOillee 4~CJ10 HeMTpo
HOB KaK B 162 Sm(N=90), • TaK H B lS0yb(N=90) onpeAeJlReT noBeAeH~e 
c~nosoA <llYHK~~H npH spatlleHHH. XapaKTep H3MeHeHMR cHnosoH <llYHK~HH 
RApa 1800s B 3aBHCHMOCTH OT 3Hepn1~ y -KBaHTOB npH AOCTaT04HO 
fibiCTpOM spatlleHHH 3aMeTHO OT11~4aeTCR OT noBeAeH~R C~110B~X <IJYHK~HH 
RAeP 152 Sm ~ 160Yb, 4TO o6ycnosneHo pa3n~4HOH Ae<IJOpM~pyeMOCTbiO 
cpeAHero nonR 3T~x RAep. 4eM 6onbwe Ae<!JopM~posaHo RAPO, TeM 6onb
we paCtllenneH~e KOMOOHeHT ~30BeKTOpH~X ~nOJlbHWX B036ylKAeH~H, a, 
cneAoBaTenbHO, w~pe o6nacTb noKan~3a~~~ HAB, Aa~~x BKnaA a 
cneKTP y-KsaHTOB. TaKHM o6pa3oM, np~ 6~cTpoM spatlleH~H, KOrAa 
o6pa3oeaeweecR KOMnayHA-RAPO cHnbHO Ae<!JopMHpoeaHo, o6nacTb no
Kan~3a~~~ HAB ~ COOTBeTCTBeHHO rAP AOJl~Ha 6~Tb 6onbwe, 4eM np~ 
He6onbw~x yrnoe~x MOMeHTax. 
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PHc • 6 • floJIHble CHJIOBbJe cPYHK~HH ,ll;Jifl 
---I =tO M38 ~160yb npH pa3HbJX TeMnepaTy-
-- I=O.OMaB 

E. =0.14 
pax. YcnoBHfl pac~eTa H noflcHeHHfl 

r=58.4" p;aHbJ Ha pHcyHKe. 

ll i 0.9 MaB 

Ha pHc.6 noKaaaHbl nonHble cHno
Bble <l>YHKL\HH RApa 160yb npH t = 0, 0 
H 1 ,0 M3B. flapaMeTpbl Ae<l>OpMai..\HH 
npH t {. 0 nony4eHbl B /10/ H3 ycnOBHR 
3KCTpeMyMa TepMOAHHaMH4eCKHX nOTeH-
1..\HanOB. Mbi B3RnH napaMeTpbi Ae<l>Op
Mai..\HH AnR cny4aR t = 1 M3B H yrno
eol1 4aCTOTbl BpaUieHHR n = 0 '9 M3B 
B Ka4eCTBe THnH4HOrO npHMepa.4T0-
6bl BbiAenHTb BKnaA B CHnoey~ <l>YHK-

8 12 16 20 24 28 Er 1..\H~ OT TeMnepaTypHbiX 3$(j>eKTOB, 
pac4eTbl npOBeAeHbl npH OAHHX H Tex 

>Ke napaMeTpax Ae<l>opMai..\HH c peAHero nonR ( f = 0,14; y= 58,4°) H OAHOI1· 
4aCTOTe BpallleHHR {} = 0, 9 M3B. "HarpeeaHHe11 RAPa, KaK H B OTCyT
CTBHe BpaUieHHR/ 131 , He OKa3biBaeT CyUieCTBeHHOrO BnHRHHR Ha xapaK
Tep HAB H rAP. 0AHaKo TeMnepaTypHble 3<l><l>eKTbl, ocna6nRR o6ono4e4-
Hble 3<l><!>eKTbl, 3Ha4HTenbHO BnHR~T Ha 3BOn~L\H~ ()>OpMbl Bpallla~UIHXCR 

aTOMHbiX RAep/10( flpH AOCTaT04HO BbiCOKHX TeMnepaTypax It~ 1 M3B/ 
AOMHHHpyeT lKHAKOKanenbHbiH pe>KHM BpaUieHHR, xapaKTepH3YeMbiH npH 
He 04eHb 6onbWHX CnHHaX aKcllla~bHO-cnn~CHYTbiMH. ()>OpMaMH / 11 He
KOnneKTHBHOe11 epallleHHe/, KOTOpble c yeenH4eHHeM yrnoeoro MOMeHTa 
ycTyna~T MecTo <l>OpMaM c TpexocHOH Ae<l>OpMai..\HeH. CneAOBaTenbHo, 
enHRHHe TeMnepaTypHblx 3<l><!>eKTOB Ha HAB npoHcXOAHT nocpeACTBOM 
H3MeHeHHR napaMeTpoa Ae()>opMai..\HH cpeAHero nonR, onpeAenR~UIHX xa
paKTep CHnOBbiX <I>YHKL\HH H30BeKTOpHbiX A~nOnbHbiX B036Y>KAeHHH. 

KaK OTMe4anocb Bblwe, peaynbTaTbl pac4eTOB AnR OTAenbHbiX nap-
1..\HanbH~x BKnaAOB npH HyneBOH 4aCTOTe epallleHHR HaXOARTCR 9 XOpo
weM COOTBeTCTBHH C npeACKa3aHHRMH npOCTOH OCL\HnnRTOpHOH MOAenH. 
0THOWeHHR 3HeprHH, COOT'BeTCTBY~HX nepBOMY H BTOPOMY MaKCHMyMaM 
B nonHOH CHnOBOH (j>yHKL\HH AnR Tpex RAep,HaXOARTCR TaK>Ke B XOpoweM 
cornaCHH C npeACKa3aHHRMH rHAPOAHHaMH4eCKOH MOAenH 1 14/ /pacXO>KAe
HHR nOPRAKa 10%/ AnR BbiTRHyTbiX aKCHanbHO-CHMMeTpH4HbiX ()>OpM, 
COOTBeTCTBY~UIHX He6anbWHM yrnOBbiM MOMeHTaM. AnR cnn~CHYTbiX aK
CHanbHO-CHMMeTpH4HbiX <l>OpM peaynbTaTbl HaWero pac4eTa OTnH4a~TCR 
OT npeACKa3b1BaeMaro rHAPOAHHaMH4eCKOH MOAenb~ noBeAeHHR CHnOBOH 
(j>yHKL\HH, 4TO CBR3aHO C HanH4HeM f 2 -4neHa B naTeHL\Hane HHnbCCO
Ha, KaTapbll1 CABHraeT 4acTb HAB a >KeCTKyo 4aCTb cneKTpa. HHTepec
HO npoeecTH pac4eTbl c 6onee peanHCTH4ecKHM noTeHL\HanoM cpeAHero 
nonR THna noTeHL\Hana ByAca-CaKcoHa H cpaBHHTb c HacTORUIHMH. 

B aaKn~4eHHe aeTapbl Bblpa>KaOT 6naroAapHOCTb A.B.HrHaT~Ky, 
B.M.KonaMHHL\Y, n.A.Manoey H B.O.HecTepeHKO aa none3Hble AHCKycCHH 
no 3aTpOHYTb1M a pa6oTe eonpocaM. 
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AOITOnHEHHE 

flpH BbiBOAe COOTHOWeHHH AnR npaBHn CYMM B MOAenH 3nHOTa Mb1 
6yAeM npHAep>KHBaTbCR o6oaHa4eHHH, npHHRTbJX TayneccoM 11&1. 

B npH6nH>KeHHH XapTpH raMHnbTOHHaH MOAenH 3nHoTa c y4eTOM oc
TaTa4Horo B3aHMOAeHCTBHR HMeeT BHA 

H =hw N [1-,..L-;<:2N -N -N >] +hw 0 N [ 1- _y_<2N -N -N >]+ 
Q X 3 h X Z Y Y 3h W Y Z X 

wo 0 /A.1/ 
v 3 

+hw0 N [1-,--<2N -N -Ny>]-:£hw N 
z 3hw0 z X K= 1 K K 

A 
3AeCb N K = :£ (n K + 1/2) k• V - napaMeTp OCTaT04HOrO B3aHMOAeHCTBHR 

k=1 
MOAenH 3nHaTa. Bb14HCnRR npasHna cyMM AnR paanH4HbiX KaMnaHeHT 
3neKTPH4eCKoro AHnOnbHOro MOMeHTa /eM. /4// 

S(a) = ..l.e2 [ Q(a)t' [ H, Q(17
)]]. 

v 2 v v 
a npH6nH>KeHHH ITC<I> I e- aapRA 3neKTPOHa/, nony4HM 

//\.2/ 

H3BeCTHOil 1~ 4TO MHHHMYM 3HeprHH KOH$Hrypai..\HH HYKnOHOB, 3aAaHHOH 
Ha6opOM KBaHTOBbiX 4HCen ~K )k, B cny4ae aHH30TPOnHOrO OCL\HnnRTO
pa o6ecne4HBaeT ycnoeHe caMocornacoeaHHR, onpeAeneHHoe coOTHOwe
HHeM 

/A.3/ 

4aCTOTbl Wj MOlKHO CBR3aTb C napaMeTpaMH Ae()>apMai..\HH l H y CPeAHero 
nonR 

/A.4/ 

CpasHHBaR 4aCTOTbl /A.4/ c 4acToTaMH B ()>opMyne /A. 1/ c y4eToM 
/28/, OKOH4aTenbHO AnR npaeHn cyMM /A.2/ nony1.1aeM 
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t:P<->. 1- _?_f cosy, 
0 3 

(-) 2 "' t:P 1 -1 + -;r cos( y+60 1, /IJ..5/ 

cb(+) = 1 + ..?_£cos( y-60 °). 
1 3 
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B 113AaTenbCK11H OTAen 
1982 roAa. 

MHxafinos H.H., Ha3MHTAHHOB P.r., P4-82-496 
<IleAOTKHH C.H. 
CHnoBaH ~YHK~HH H30BeKTOPHhlX AHnonbHb~ B036~AeHHH 
B 6hlCTp0Bpa~aw~XCH HApax 

B TepMOAHHaMHqecKOM npH6n~eHHH MOAenH npHHYAHTenbHoro 
Bpa~eHHH + MeTOAa cnyqaHHOH ~a3bl HCCneAyroTCH CBOHCTBa H30BeK
TOPHb~ AHllOJibHb~ B036~eHHH B 6b!CTpOBpa~aw~HXCH HApax, CpeA
Hee none annpoKCHMHpyeTCH sp~aw~MCH noTeHuHanoM HHJibccoHa. 
C llOMO~bW MeTOAa CHJIOBOH ~YHKUHH aHanH3HpyeTCH llOBeAeHHe pa3-
JIHqHb~ MOA E l-pe3oHaHca, a TaKJKe AHnOJibHbiX nepeXOAOB, pa3pH
~aw~x COCTOHHHH rHraHTCKOro pe3oHaHca, npH Bp~eHHH KaK 
XOJIOAHbiX, TaK H HarpeTb!X HAep, PacqeThl npoBeAeHbl AJIH PHAa 
HAep peAK03eMeJibHOH o6JiaCTH c 150<A<J90. 

Pa6oTa BbinOJIHeHa B lla6opaTOpHH TeopeTHqeCKOH ~H3HKH mum. 

Mikhailov I.N., Nazmitdinov R.G., P4-82-496 
Fedotkin S.N. 
Strength Function of Isovector Dipole Excitations 
in Fast Rotating Nuclei 

In the thermodynamical approximation of the cranking 
model + RPA properties of the giant dipole resonance in fast 
rotating nuclei are studied. The average field is approximated 
by the rotating Nilsson potential. The behaviour of the modes 
of El-resonance and the reduced probabilities of the dipole 
v-transitions from the resonance states of cold and heated 

nuclei are investigated by the strength function method. The 
calculations have been performed for rare-earth nuclei with 
ISO <A<l90. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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