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The recent discovery of giant resonances built on states 
above the yrast line of highly excited nuclei in heavy ion fu­
sion/ I - 3/ and deep inelastic reactions /4/ has sparked off a great 
interest in studying the properties of collective states in sys­
tems with large intrinsic energy and high spin. For these 
systems the microcanonical description employed to the states 
of the equilibrated nucleus with a given value of the tempera­
ture / n/ can be applied. Thus, several approaches have been ad­
vanced in the frame\·lOrk of the finite temperature random phase 
approx imation (FT-RPA) to in~estigate the temperature depen­
dence of such nuclear characteristics as the location of giant 
multipole resonances (GMR) , their strength distributions, the 
energy weighted sum rule (EWSR) .'6-13 /. The FT-RPA equations 
in these studies have been derived in the Hartree-Fock or 
Hartree-Fock-Bogolubov theory and the case of superfluid sys­
tems has been considered by solving the temperature dependent 
gap equations. It is well known that in superfluid systems 
there is a collapse of the pairing gap, which is complete for 
a critical temperature due to the phase transition from the 
superfluid state to the normal one" /6,12,14 / .However, in the 
investigations of the temperature dependence of giant resonan­
ces the temperature region near this critical point has not 
yet been considered. It is the aim of the present letter to 
study the behaviour of giant resonance characteristics at fi­
nite temperature with emphasis on the critical temperature 
region for the superfluid system and to investigate how the 
change of the superfluid gap in dependence on temperature can 
influence the location of the giant resonances as well as their 
strength distributions. 

\~e investigate the temperature dependence of dipole and 
quadrupole modes in 58Ni-nucleus for which the superfl~id 
pairing interaction is large at zero temperature. For compari­
son with the case of closed-shell nuclei we show also as an 
examnle the calculations of the isoscalar quadrupole resonance 
in 268 Pb-nucleus. He are going to employ the quasiparticle­
phonon nuclear model (QPNM)l1SI for the case of fini te tempe­
rature. The set of FT-RPA equations obtained in the framework 
of this approach will be used in our calculations. 

"In nuclei such a phase transition means that in the ther­
mal nuclear characteristics there are two regions with diffe­

lSIrent energy dependences . 
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We consider the model Hamiltonian consisting of the terms 
de s cribing the motion of nucleons in the average nuclear field, 
the superfluid pairing i~teraction and the residual interaction 
in the form of the separable multipole isoscalar and isovector 
forces. The form o f the average nuclear field is de scribed in 
calculations by the Woods-Saxon potential U(~. The isoscalar 
and isovector multipole forces are expressed in terms of the 
mUltipole moment operators given by / 151 

A-Il
(-)M + - I f (A! (...1 u , [A+ Cij'; All) + (_)A-Il A(jJ'; A -Ill) +

All ­ jj' jJ 2 JJ.J 2h + 1 
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(_)j-m 0 'J'v .2)
J J 
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B(jj'; All) = I 
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In equation (1) a + and a are the creation and annihilation 
quasiparticle operators; U'j' '= u , v, ,+u

1
, v , ,v .. , "' UjU,' - v . v ' 

are combinations of Bogolu~ov'sJdoeff1cidnts uJ~nd v! ~A), J 
j 

are reduced matrix elements of the single-particle opera~ors 
generating excitations of the multipolarity A. He use for the 
radial dependence of f(~), the derivative aU(r) / ar. As has been 
noted by Ref. / 16/ such ~J radial dependence provides an intensi­
fication of the residual interaction in the surface region of 
the nucleus. 

tole define the creation and annihilation phonon operators 
as 

Q; I = 21 	 I l~jAi, [u .. , A+(jj';AfL) + v .. , B(ji'; All)] ­
"Il jj , J JJ 	 JJ 

(2) 
_(_)A-Il 	 .pAi [u ,A(ji'; A-fL) + v , B+(jj'; A-Il)]' 

jj' jj JJ 

Q, ' is the He rmitian conjugated operator of Q,+ . 
"Ill 	 • "fL I 

Equation (2) shows that unlike the zero temperature phonon 
operators, defined as usual / 15 / the phonon ope r ators (2) con­
tain terms wi th v j" BUi'; All ) and v .. , B + (jJ' ; A - fL). 

To obtain the iet of FT-RPA eqJ~tions for finding the self ­
energies of operators (2) we express the model Hamiltonianw AI 
in terms of ope rators (2) and use the commutation relations 
for ope.rators A and B in equations (1): 
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<[ A(i 1

j l ; A1il 1 • 1212 , 2il2 - A1A2 ill IL 2 JIJ2 J 1J 2 

. ' + j - X2 
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The brackets < ... > denote the average value over t he grand cano­
nical ensemble, nJ is t he occupation probability of the quasi­
particle state wi th the energy (j: n ·= [l+ exp«( / 'I)]-l. 

The set of FT-RPA equations derivJd by linearizing the equa­

ti ons of motion for operators (2) is nm" given by 


(K(A ) + K (A) )[XAl(n) (w ) + XAi(p) (w )] _ 41« A) K(A) XAi(n) (w )XAi(p) (w )=1 
o l ' T AI T AI . 0 1 T Ai T Ai ' 

AI 1 _ (A) 2 2 	 ( L ~' X (w A ) E -- L [f J; J [u .. , (1 - n . - n,)
T i 2h + 1 jj' J JJ J J «( + ( . ' )2 _ w 2 

j J Ai (4 ) 
(j -fj' 

- v 2 (n - n , , ) )2 _ w 
2Jj' j J (fj-f , AI 

j 

In equations (4) K(A ) and K(~) stand for the isoscalar and 
isovector constants of multipolarity A, respectively. The su­
perscripts n or p denote neutrons or protons. The sum is car­
ried out over all quantum numbers j '" (n, f, j) and j' - (n, P, j') 
of quasiparticles on the average field levels. System (4) coin­
cides exactly wi th the systems o f equations obtained by Igna­
tyuk 6 .' ,,,ith the use of the Green function method or by Sommer­
mann l 7 .' with the use of the method of the density matrix. In 
the zero temperature limit the occupation probability nj beco­
mes zero and equations (4) are transformed completely into the 
set of RPA-equations for cold nuclei 1 15,17 / . The functions 
Xi l en) (w Ai) and X ~i (p) (wAi ) can be ca lcu1a ted by solvi ng equa­
tions (4). The values of the reduced electric trans i tion pro­
babilities BT(Eh t'",\.)are calculated in the long-wave length 

,. I 
approx1mat10n as 115 / 

Ai (p)e Ai (n) 
(1 + e err ) X T (w.'. I) 

12 (5)B T(E>. t , W AI ) = I err X T (w AI ) + 	 I , 

.J 2'!J n (A1) .J 2 '!J p(Ai) 

where 
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'!l (~i) = \ ' A I 
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+ Y AI 
p,n 

Ai 1 a- XAi(n, P» ) aOJ I 
y = 2" T w >:tJj Ai n,p 

(2.\ + 1 ) 
I, 

+ I( ,A) ) X Ai(p, n) (w _)/ (2A +1 ))
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The electric effective charge 
as e~l) = N/ A, e<;)~ - ZlA , and 
"" 1- (A + N» ) A2 , e ~2) = Z/A2, 

eU is gi ven for El- transitions 
f or E2-transitions as e~2) '" 

In the FT-RPA nwrnents are defined as 

mk (T) l: w,k B (E,\ t , W,. ),
.\1 1\1 T 1\1 

(6 ) 

where the summation runs over all one-phonon states \vith ener­
gies wA.• The centroid E of the strength distribution and the 
Land au ~plitting a are defined, respectively, as 

ET = rn 1 ('I') / rn O(T), a "" l[ rn 2(1') / rn 0 (T) ) - E; I 1. / 2. (7) 

Detailed studie s of the temperature dependence for the mo­
ments have been given in Refs .19 •12 ,181 . They have shO\"n that 
the first moment (the EI.JSR) is temperature independent for di­
pole states and has a weak temperature dependence for quad­
rupole states. We made our calculations based on equa tions 
(4-7). The single-particle energies E j are defined using the 
set of parame ters for the Woods-Saxon potential chosen at zero 
temperature by Cherpunov / 191 and Takeuchi and Holdau~r/20/. This 
single-particle energy spectrum is used at finite temperature 
since its temperature dependence is very smooth and weak up to 
T = 6 HeV, as has been shown in Ref. 1 211. The superfluid pairing 
forces are taken into account by solving the BCS-equations at 
fini te temperature 16 1 

1I1T ",Ol:(j +'2)u . v . (1-2n.).
j J J J 

The critical temperature T ' t,for which the collapse of the 
pairing gap takes place, i~flgiven b y / 6, 14-1 T erit =0.5676('1'=0). 

The excitation energy E* of the equilibrium state for each tem­
perature has the form E * =&('1') -& (T =0), where & ( '1') is the ener" 
gy of the system at temperature T 

EJ-A 
&('1') = l: (2j +l)E [ 1 - (1- 2n 

j 
») _ 112 /0 , 

. J T 
J f J 

A is the chemical 
calculated through 
6 T as follows fj 
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potential. The quasiparticle ene rgy f . is 
t he single particle energy E· and t he.! gap 
= [(E j _ A)2 + 6~j1 /2 • J 

2 1"0. 
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eg .1 . RPA s trength distl'i ­
bu tions fOl' IV dipo Ie and 
IS qua~Apo le modes at 
d7:f fe l'ent temperat ures 
in 58Ni. 

We choose the constant 
I(~A) and I<.\A) for the di­
pole and quadrupole modes 
as follows. At zero tempe­
ratures the isoscalar ener­
gy W ~1 ) for dipole modes is 
put to be equal to zero to 
exclude the "spurious" 
states. The i sovector di­
pole K~) constant is de­
fined to reproduce the em­
pirical location of the 
isovector dipole resonance. 
After that the ratio 
K(l) /1« 1) is used for 
fihding

O 
the isoscalar and 

isovector quadrupole K~2i 
constants so as to repr'o­
duce the lowest 2~ -energy, 

defined empirically for each nucleus at zero temperature by 
Sakai /22 ~ Calculations performed by BC~khin and Ignatyuk / 23/ have 
shown that the mUltipole constants KA have a very weak tempe­
rature defendence. Therefore, we use the zero-temperature con­
stants K~)l all through our calculations. 

The strength distributions of the isovector (IV) dipole EI 
and isoscalar (IS) quadrupole excitations as the distributions 
of the reduced transition ~robabilities B(El f) and B(E2 t ) at se­
veral temperatures '1' in 5 Ni are shown in fig. I. The RPA re­
sult at T '" 0 HeV gives a collective EI resonance near w Ai = 
=17 HeV exhausting 80% of the nlSR and a collective E2 resonance 
near w Ai = 14 MeV exhausting 72% of the IS EWSR in the energy 
interval 1 0 ~ wAi .5 25 MeV. Empirical evidence has been reported 
at around w A. = 17.3 MeV having (94 ±IO) % of the EWSR value in 
the energy i~terval 105 WAi ::: 30 MeV for the giant di pole re­
sonance (GDR) 124,25{The giant quadrupole resonance (GDR) has 
been extracted at around w Ai = 14 MeV by Kocher and Auble / 24/ 
and at around wAi = 16 MeV hav ing (65± IO)% of the IS EWSR value 
in t he energy interval 10 S W Ai ~ 30 MeV by Pitthan et al. / 25 / . 
~~ile at zero temperature the quadrupole strength of the lowest 
2~-states is mainly concentrated on a single level at 
1.4545 MeV / 2 2 / ,at finite temperatureit is spread over several 
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sta tes with smaller B(E21)values. As has been shown by Ig­
natvuk / 6 1 and Sonmermann 171 a t finite t emperature the poles 
of t he ~~excitat ions at energies f. + f . , rema in essenti ally 
in their original locatioh, but simu\tanJoufi ly the poles of 
(p -p) and (h- h) excitations appear at energ i es fj-fj ,( see equa­
tion (4») . The additi onal poles are caused by the t e rms con­
tai n i ng Vj" B(J;' ;A/l) and vJ . ,B + (jj':'\'-I.d in eq. (J ) . Our ca l cu l a ­

.1 J , dtions show that t he new poles a t energies f .- f . • correspon to III III....., "-' c:nquite nonco llective (P _p) and (ll-b) configurahorts with very ...Q 0<-, :;:' 
:t ' <-' weak B(EAt )-va lues, Thus, for the quadrupole modes, for example, ~ ' <-' :::> 
~, t"-\ 

at T - 0.3 MeV the B(E2,,)- value s due to t he s t ates appear i ng Cl 

between the new poles f .- (., a t energies <1 MeV are smaller t Cll O' 
;:'-' 11than 10-4 % of the B(E2 ; )-vliue fo r 2!-state i n 58Ni defined at . .... ...Q 

T = 0 MeV. However, the new configur ations lead t o a less l'- '1:j t. 
'" III <ltransition strength and to a spreading o f the giant resonances :;:, , ~ II 

at h i gher temperature. The location of t he giant resonanc es is ' t ' ~ E-< 

shifted to the lower energy side f or t he IV GDR and t o the ~') <!...Q 
III Cl

highe r one fo r the IS GDR ( f ig , I). This i s in agreement with t -1£the general feature o f the result s obtained in Refs ./8-11,13 ,261 +-l E-<. <-, 
CIl <l ::JTo investi gate the behaviour of the giant resonance energy 

....." QCIl
and their wi dths in th e dependence on temperature including "-l (j :t 

I'..l c:n Cl
the cri ti ca l region due to t he phase trans i tion from the super-­ '- ' <-' 

'\::!+->
fluid sta te to_the normal one we s how in the Table and figure 2a Ill ' <-' (j 

t--l~ .....,

the centroids E of the main peaks of I Y dipole and IS quadr u­ Cl""" ~ 
>:l.• '>-, \.)

pole resonances in the region near Terit = 0.79 MeV. As has ::.. ....., 

, III (j
been shown by Landau and Lifshitz /14(and fo r nuclei by Igna­ ~ >:l.. '-..l 

tyuk 161,this phase transition is a second order one be ­ ~ ii5 I 

cause of the presence of a break in t he behaviour of 
\J 

1ll...Q 
(1) ~ 

the excitation energy E* at this c r itica l point, corres­ N +-) 
~ 

ponding to a finite discontinuity in the first orde r ''I::j ~ Cl 
:t:' +-) '<-'

de rivative for the entropy (see fig ,3). In the region (j ' <-' +-> 
::J (;j ;::".

'f ;: T crlt the gap 6. is zero. Our result s shD'.... that while '"' ~ "" N t'J t:l.. ~ 
t..J~\l)the 2 behaviour of gi ant resonances has a smooth and weak 
'-- 0 1 _ 

.~ C') ~~ 
e rlt (0) -\-> '-..l 

ding in the criti-.:- al region and a break a t T = T crit (fig. 2a). ~ (j ,~ :;:' 

temperature dependence at T far from T ' it undergoe s a ben­

Cl "--' <:\l
The jump of the E behaviour at T near is somewhat l a rger Q;::!IO) ;:'>Tcrn ',., \.) ::.. .""
for the IV dipo le r e sonance as compared wi t h ~he one for the IS ~""~\ ;S ~ 

(j i'> 
quadrupole res onance. The occurrence of t h i s bendi ng in th~ ;::'c..J(j~ 

h, ::..::.. 
behaviour of giant re sonance s i s undoub t edly an impor t ant pr o­

~ 
I <:\) (j 

perty fo r superfluid a t zero tempera ture nuc l ei, In closed­ 2.(j ~ 
.J..>shell nuclei, for whi ch the pai ri ng ga p 6.(T = O) is ze ro, t here I 

is no such a di scont i nu i t y and the t empera ture dependence of 
giant resonance energies gives smoot h cur ve s, as has been shown ·1 
in Refs. n.S, lO I . This discon t i nu i t y i s absent also i n the cal­
culations, where the superf l uid pai r ing for ces are no t taken 
into account or. are temperature independent. This is confirmed 
by the dashed lines i n f i gs. 2a and 3 for t he E - behavi our of 
giant resonance s a nd t he excitati on energy E~wnich are obta i ned 
6 
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Fig . 2. a - Cent roids E of the IV 
dipol e and I S quadrupole reso­
nances as funa t i ons of temperatut'e 
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the aase 6. =6('1'=0) b - Cel1t:!"Oid 
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208Pb. 

50 

40 
58 Ni 

~ 30 
L 
* ~ 20 
ill 

a s a function of t emperature , ob­
tained in 58Ni by solving the tem­
perature dependent gap equation 
(solid l i ne ), and wi t h I1 T = I1(T=O) 
(da s hed l iner. 

~ 
10 

0 
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wi th ~ =11('1'=0). and by fig.2b which presents the ~ behaviour of 
the IS quadrupole resonances in 20sPb(cLalso Refs.lS.IO / ).Ring 
et a1./ 27 / have shown that in rotating nuclei at finite tempera­
ture the pairing forces can play also an important role in the 
behaviour of GDR. We note that in rotating nuclei there is 
another kind of phase transition connected wich the nuclear 
deformations. Thus, the features of nuclear deformations pro­
duced by the alignment of individual particles or pairs and 
the first order phase transition in rotating nuclei have been 
investigated in detail in Ref /2S/ . 

The analysis of the experimental results, recently revi ewed 
by Snover/29l• show a large broadening of the GDR width when the 
temperature increases as well as a downward shift by 1-1.5 MeV. 
Our calculations, which give a downward shift of the centroid 
of the IV dipole resonance and a spreading of collective states 

8 

at higher temperatures are i n agr eement with these observa­
tions. The valups of the Landau splitting in our calculations 
tend to increase for IV d i po le r e sonance and to decrease for 
IS quadrupole resonance in the region T > T crit as t he tempe­
r ature T increases (the Tabl e). However, for a correct study 
of the temperature dependenc e of the gian t resonance wi dth one 
mus t consider both escape l' t and spread ing r · widths. The first 
is caused by taking into accoun t the cont inuum. The b r oadening 
of the giant resonan ce width at finite temperature appearing 
as a consequence of t he effect s of the continuum ha s been in­
vestigated recent l y by Sagawa and Bertsch I ll / in the framework 
of the self-consistent temperature re sponse function. The sprea­
ding width r · is cause d by the interaction with more compli ca­
ted configurations. In the QPNM the interaction with 2p-2b 
configura t i ons at zer o temperature is studied i n det a il by 
taking i n to account t wo-phonon components in the wave function 
excitation operator / 15! . In thi s way a description of the gian t 
resonance spreading width has been given in good agreement with 
the experimental data/30/. It is highly desirable to develop t h i s 
method for describing the giant resonance spreading wi d th at 
finite temperature. It is a goal for future studies . 

The author wou l d like to acknowledge Prof. V.G.Solov iev for 
his continued interes t and encouragement. Profs. I.N.Mikhailov, 
S.Yoshida, Drs. L.A.Malov , V.O .Nesterenko, C.A.Fayans, and 
K.V.Shitikova are thanked for their valuable discussions. The 
author expresses his appreciation to Drs. A.I.Vdovin, V.V.Voro­
nov and G.Kyrchev for helpful remarks and precious criticism. 
He is indebted to Drs. V.Yu.Ponomarev and N.Shirikova for help 
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8 06DeAHHe HHoM HHCT HTYTe RAe pHWX Hccn~oBaHHH Ha ~an 
BWXOAHTb C60PHHK " }(pamKue coo6U1eHUJl OJ1.flJ1". 8 HeM 
6YAYT nOMe~aTbCR CTaTbH, cOAep.a~He opHrHHanbHwe HaY~Hwe. 
HaY 4HO-TeXHH4eCKHe , MeTOAH4eCKHe H npHKnaAHWe pe3ynbTa TW. 
Tpe6YIOU4He CP04HOH nyBnHKaLl.1H. 6YAY4H 4aCT bIO IIC~eHHH 
OHRW', CTaTbH. BoweAWHe B C60PHHK . HMeIOT, KaK H APyrHe 
H3AaHHR OHRH , CTaTYC ~HLlHanbHWX ny6nHKaLl HH . 

C60PHHK " Kpa TKHe co06~eHHR OHRHII BYAeT BWXOAHT b 
perynRpHO. 

The Joint Institute for Nuclear Research begins publi ­
shing a collection of papers entitled JINR Rapid Communi­
cations which is a section of the JINR Communicat ions 
and is intended for the accelerated publicat ion of impor­
tant results on t he following subjects: 

Physics of elementary particles and atomic nuc l ei. 
Theoretical physics. . 

Experimental techniques and methods. 

Accelerators. 

Cryogenics. 

Computing mathematics and methods. 

Solid state physics. Liquids. 

Theory of condenced matter. 

Applied researches. 


Being a part of the JINR Communications, the articles 
of new collection like all other publications of 
t he Joint Institute for Nuclear Research have the stat us 
of off icial publications. 

JINR Rapid Communications will be issued regularly. 
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npHHHMaeTC~ flOAflHCKa Ha npenpHHTW H Coo6~eHH~ 06~eAHHeHHOro HHCTHTyTa 
~AepHWX HCcneAOBaHHH , 

YcTaHoaneHa cneAy~a~ CTOHMOCTb noAnHCKH Ha 12 Mec~4ea Ha H3AaHH~ OHftH , 
BKnO~aR nepecwnKy , 00 OT~enbH~M TeMaT~~eCKHM KaTeropHAM : 

HH.IIEKC 

1. 

2 . 

3. 

4. 

s. 
6 . 

7. 

8. 

9. 

10. 

11 . 

12 . 

13. 

14. 

15 . 

16. 

17 . 

18. 

19. 

TEHATHKA 

3KcnepHMeHTanbHa~ .H3HKa BWCOKHX 3HeprHH 

TeopeTH~ecKa~ ~H3HKa BWCOKHX 3HeprHH 

3KcnepHHeHTanbHa~ HeHTPOHHa~ ~H3HKa 

TeopeTH~ecKa~ •H3HKa HH3KHX 3HeprHH 

HaTeMaTHKa 

RAepHa~ cneKTpocKonH~ H paAHOXHMH~ 

$K3HKa T~Menwx HOHOB 

Kp•10reHHKa 

YcKopHTem• 

l.leHa nDAflHCKH 
Ha rOA 

10 p . 80 KOfl . 

f7 p. 80 KOn. 

·4 p . 80 KOn . 

8 p. 80 KOfl. 

4 p. 80 KOn. 

4 p . 80 KOn. 

2 p. 85 KOfl . 

~ p . 85 KOn . 

7 p. 80 KOn . 

AaToMaTH3a4H~ o6pa6oTKH 3KcnepHMeHTanbHwx 
AaHHwx 7 p . 80 KOn. 

Bw~HCnHTenbHaR MaTeMaTMKa H TeXHHKa 

XHMH~ 

TexHHKa ~H3H~ecKoro 3KcnepHMeHTa 

HccneAOBaHHR TBePAWX Ten H *HA~CTeH ' 
RAePHWMH MeTOAaMH 

3KcnepHMeHTanbHa~ .H3HKa ~AepHWX peaK4HH 
OpM HH3KHX 3HeprHRX 

.[l03HMeTpH~ H ~H3HKa 3a~HTW 

TeopH~ KOHAeHCHpoaaHHoro cocTo~HH~ 

Hcnonb30BaHHe peaynbTaToa H MeTOAOB 
~YHAaMeHTaflbHWX ¢M3H~e~KHX HCCneAOBaHHH 
8 CMe*HWX o6naCTRX HayKH M TeXHHKK 

6H~H3HKa 

6 p . 80 Kon . 

p . 70 KOfl . 

8 p . 80 KOn. 

p . 70 KOn . 

p . 50 KOn. 

p. 90 Kon . 

6 p. 80 KOfl, 

2 p. 35 KOn . 

1 p . 20 KOfl . 

noAflHCKa MOMeT 6wTb ~OpMneHa C no6o r-O MeC~4a TeK~ero roAa . 

no seeM aonpocaM ~opMneHH~ noAnHCKH cneAyeT o6pa~aTbCA a H3AaTenbCKH~ 
OTAen OHRH no aApecy : 101000 HocKaa , rnaano~TaMnT, n/A 79. 

HryeH .llHHb ,llaHr E4-85-194 
BnHRHHe cnapHBaHHR CBepxnpOBOAR~ero THna 
Ha KOnneKTHBHMe COCTORHHR B DpH6nHEeHHH X80THqeCKHX ~83 
DpH KOHeqHoA TeMUepaType 

B paMKax KBaseqacTeqHo-~HOHHOA MOAenH RAPa nonyqeHa 
CHCTeMa ypaBHeHHA B npH6n~eHHH X80THqeCKHX ~ag DPH KOHeqHoA 
TeMnepaType. PaccqHTaHM H30BeKTOpH~e AHUOnb~e H H30CKanRp­
~e KBaApynonb~e MO~ B 58Nt. HaAAeHo, qTo KPHBaR 38BHCH­
MOCTH QeHTPOHAOB rHr aHTCKHX peSOHaHCOB OT TeMnepaTyp~ npe­
TepneBaeT H3rHCS B oCSna,~TH KpHTHqecKOH TeMnepaTypbi

0 
rAe paspy­

maeTCR cnapHBaHHe CBepxnpOBOAR~ero THna . 

PaCSoTa B~OnHeHa B naCSopaTOPHH TeopeTeqecKoA ~H3HKH OHRH. 

OpeiiPJIH'I' oe.._.aQaoro HHC'I'II'I'Y'l'a ll,llepHWX accne.ztoa.uarl • .Qyc5aa 1985 

Nguyen Dinh Dang E4-85-194 
Influence of t he Superfluid Pairing Interaction 
on the Collect ive States in the Finite Temperature Random 
Phase Approximation 

A set of finite temperature RPA-equations is obtained 
within the framework of the quasiparticle-phonon nuclear 
model using the separable multipole interaction. The calcu­
lations have been performed for the isovector dipole and 
isoscalar quadrupole modes in 58 Ni. We find that the cent­
roids of the giant resonances undergo a bending in the cri­
tical temperature region where the collapse of the pairing 
gap takes place. 

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