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BAoBHH A.H., ConoabeB B.r. E4 - 7054 

MoAenb Ansr OIIHCaHHSI ¢JparMeHTaUHH OAHO'IaCTH'IHbiX 

H MHOI'O'IaCTH'IHbiX COCTOHHHH no ypOBHSIM He'leTHOI'O 

c¢JepH'IeCKOI'O srApa 

-~ '. ';. 

8 pa6oTe HCCneAOBaHa MOAe~ Ansr onHCaHUH CTpyKTypbi. COCTOHHHH npo­

MelKyToqHbiX aaeprHli B036ylKAeHHH H BbiCOKOB036ylKAeHHb!X COCTOHHHH B He­

qeTHbiX ~lflepHqeCKHX HApax: npouecc'' lflparMeHTaUHH1 OTBeTCTBeHHbiH 3a ycnolK­

HeHHe CTpyKTypbr cocTOHHHli c pocToM aaeprHH ao36YlKileHHsr, onHCbiBaeTcsr 

C nOMOIIlbiO B38HMOAeHCTBHSI KBaSH'IaCTHU · C lfloH~HaMH .. nony'leHbl OCHOBHbie 

ypaBHeHHSI MOilenH. npellnOlKeH MeTOA Bbi'IHCneHHH nnoTHOCTH BbiCOKOB036ylKJleH­

HbiX _COCTOHHHH B He'leTHbiX clflepH'IeCKHX HApax. 

ITpenpHHT 06beAHHeHHOro HHCTHTyTa HAep~x HCC~eAOBaHHI. 
~6Ha, 1973 

Vdovin A.I., Soloviev V.G. · ~ E4 - 7054 

A Model for the Description of the 
Fragmentation of Single- arid Many-Particle 
States Over the Levels of an Odd 
Sph.erical · ~ucleus 

A model for the description of the structure of in­
termediate excitation energy states and highly excited 
states .in odd mass. spherical nuclei is considered.The pro­
cess of fragmentation,that is responsible for the compli­
cation of the state structure with' increasing excitation 
energy, is described by means of the interaction of quasi­
particles with different type phonons. Basic equations 
of the model suggested are derived. A method of calcula­
ting the density of highly excited states in odd-mass 
spherical nuclei is proposed. 

P"repriDt. Joint Institute for Nuclear Research. 
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The process.of fragmentation allows-one to understand 

the compli~~tion of the structure of states with increasing 

excitation energyand to describe highly excited states in terms 

of.quasiparticles a!ld phonons. By the fra~entation-we.mean· 

th~- aistri butio~ 6f • the ~tre~gth; of single- and many~particle 

states over nuclear levels. 'The .fragmentation starts to b-eco-

me apparent in low-lymg states of odd-ma:ss . nuclei (see/1 •2/). 

In ~~fs./3•4~" it- is· shown 'that the quasiparticle.:.ph~non inte- · -.. . . . . . 

raction is of .much importan:ce iii: the 'process of fragmentation~ 

and a model for the descdption of fragmentation in odd mass 
·.-

deformed nuclei is formulated •. In the present paper this mo~ 

del ls generalized-to the case of odd mass·sphericaLnuclei. 

When formulating the model' we follow· the semi-microsco­

pic-approach (see ref./5/), assuming the spherical nucl~us 
Hamiltonian.to.have the. form 

fl·= 1-l:sp + Hpail--+ H).+ H~ .. (1) 

In the expreesion:(1), by H5 p we_me~ .the siligle­

particie part of the Halliiltonian, i.'e. ·the· a~~rage field taken,.· 

for example,. in the form of the Saxon-Woods potential. The 

quantity. 1-1 pair is a• residuill interaction leading to· su-

perconducting pairing correlations, H~ 
multipole-multipole residual ~teraction, 

1 . • • 

stands for the 

1-1 cr,. for the 

spin-multipole - spin-multipole residual interaction. 

The. main starting points of our further considerations 

are as follows: We assume that_ the-structure of highly excited 
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states of odd mass spherical nuclei is, to a large· extent, 

defined_by the interaction of quasiparticles with the_phonons 

of an even-even core. By phonons we imply here not only.col­

lective excitations of the type 21' ~d 3:j, but generally all, 

the excitations which are a superposition of two-quasiparticle 

states. The energy of phonons and their other characteristics 

may be taken from neighbouring even-even _nuclei since_ the odd 

quasiparticle little affects their p~~perties~~Thus, the~'?~~s_, 
tants entering the determination of residual forces·turn out 

to be fixed in the description of the particular features of 

even-even nuclei. 

The multipole and spin-multipole forces can conveniently 

be chosen in such a way that they generate phonons with· dif­

ferent momenta and parities~ In the quasi-boson approximation 

the production and annihilation operators com.mute with one 

another. The e+ states of an even-even nucleus are described 

in terms of pairing vibrational phonons the existence· of which 

is due to the part Hpair. 

After performing the U. , 'lJ" Bogolubov transforms~ 

tion and making a transition to the phonon operators, the Ha­

miltonian ·(1) ·takes on the form 

L 
~ + f · K 

H = L EJ.c;(j,.:.dj,.. - [ 2 Gc Jq;c!.i,:> cP'w·.) 
• 7:' L' i.' . l' ' d"' 

~ .· . . -~] 
x[(JT; +~).G:i.' +(JT.; -[P:,)n.,.J{(fif·+~)i).i·+(ff -{P;)ll; "': 

(+) .: ' 

·l~ ~ ~ f J ~,..,J [ali '[P;lQt +<IT- fP7)fi,J Btjl • h.c.y-

4 

i 

··: 
I 

~ .)' _- t - - · ··· L ( fj~j~ ufj~)(€J·,-+Ej.)·[· .. + · >..-~. ' ) [ + >.-~< -;· 
-lj Lhbi)Y("i') · (E>+£· )~w&. ~-f'i'H-l G),.j' · Q)Jii(-\ +li)·l(ir ' .. , . . J :J• :J~ :A• < • • ,.,..l. . J• t 

>- C:-:1 - , • . 

' -[ [- t,j,j. V'J.j. fcG+ '-)"."' G. }n . . . - ) h } -
- 2(2' .· . ~· )}4i ~ + . J.-j'-~ D ~·Jd-fl + . C. _ 

).u' • • ~ T("L} . . 
. r' J•d• ;..~, c-J ~ ' 

{ [ ~ _} {£'oi.t1.tiia)(~;+ft~)r,/ +t-/1 . u-~+ c-/1..4 J'-
-liL,_,.,. Jt(ti)t~i')4 (~;+~ .. r- ~~- -J'-'l·Hi' , 'Lif~'}["''LNi ~-H• 

.... ' "''" 
.. l (+) < j -.~ )' } lJ1J, f(J/.:. (/~~l-~;)B{J~ LW}-1- h. c. · (2 ) 

i't'.2~ ~ Z(Li} !' I < • 

Lltt .hJ• . . · · - . .. 

Here the following _notation is used: C.'l' the pairing cons-

tants for the neutron and proton ~ystems, which are d~termi­

ned in ref.f6/ from the nucla~ -~ss differences, _ otj.,., and 

oyiot . the creation and annihilatioZ.,. operators 'for a qua-

siparticle wi. th quantum n~bers n t!j: j and the· momentum 

projection m ; _ E_. - the quasiparticle energy; r;t,, (2).1'•; + ~ J . ' 

tJ.tHi J lJI.Ifi J :Jl i. 1 _.Qj the creation and annihilation· 

operators of a lll1.l.ltipole, spin-JW.ltipole and pairing phonon, 

respectiTel;r; ). and L. the phonon mom~ts and _/<-,. H · 

their projections. The !ndex i labels the numbers of pho­

nons. By ~i , " £..it' and 'tJ.. we denote the. pho~on energies 

8(;'1; J./1/= L -v;,,,Jz;n. IJ,P> c~/~~'"~/;,, q;..,.,. 
. ""l"':a 

< ' 

· <i"'•/~m.l}.fi> is the Clebsh:..GOrdon coefficient. Here and in what 

follo~s _when· dete~ing diffe;ent coefficie~t~ of the vec­

tor suas, .we follow A.R~Edmond~171• 
. . . . ~ . .. . . ).' ' . . -k . . ' .. 

B(!J= (Rj+l} 'l3(jitJO}; t-,1~ and {J;;z. are th~ reduced 

matrix .elements of· the multipole and spin-multipole operators,· 

. ~.:) .. 



r~spectively. The phonon energies are_dete~ed from the Using the Hamiltonian (2) we_ consider the problem of find-

following equations: 1ng the -energy and wave function of the highly excited state. 

a) for multipole phonons The wave function is sought in the form 

(f;,j,.u~·;.)
2

(Ej,+_£h) = Xcw -.)· !i!;(JH)::: L:v 1of! + ~ D~(~,J\' <.V" ~t.rH>ott&1 ,- ~ 
H <JIC~~i=.-(&.-:TE.~)~-:--- --~ ~~:._.,x~--"J-L~-'J J~I''--------

J' J~ .1.~ . . )•J "'.!'< . . 

b) for spin-multipole phonons: f-

' lk --- ---------- ---~----;--r--.--=t'f;~at~:)'-c£0~~~--X---~"w ·)-- -· ··· --- ---
.t 2 - \..: L• 

(c:j,+C:.;J - £4; 

c) for pairing vibrational phonons: 

[
)1 (uj;VJ

1

):E; _ J_ f·{). z;i ,_ _ l. t 
L '1£. -w. G~ L 4f.. -wi (,\; J j J I ,j J 

.t 

~ tL uj--'IJj" } = T: P:- "~ = ...h(w) = 0 - LJ. • - L l 'fJ ~ "t' '-
~ -'lt:--w~ 

j J l . 

Further 

Y(>-i.):: ~ -a~X(w) 
1 0 -Z(U)=2 ~X(w) ., ~) 

{.:! • .. + ., • 1- 'lf. .-. - ti. u + ~ l};_ u _j,j. = ~; ~·. - "';j'.. 'j·, ' './fl• - <Jt j .. - ,i• "' 

for LJ= w..~.i. 

for (..) = W.,; 

In what _follows we do not distinguish the notation of · 

different phonons which are generated by different forces 

aad ever,rwhere write the corresponding creation and annihila­

tion operators as &~;, ~-,. 

·} ..\,i,..1,1~1 • ) -/. ~ • j_ 
+ LJ f:'.tz (J"11)L_. <A,_~J,y .. tiN'><IHJ."'f:TM)ofj,...O"',I"·~~ (}_,.~1'·'~ + 

-~j;·i· ---;j~:- -- ·-· .. -- .. --- .. - - ---···-- -------(-3) . -------

) ·A,<;..I.iaA,,~ )' . J 
-4-W,f2ix.r. (.r.-) L <.Y,A.tj~.II.,-;~><~Noi.J_#•/I;H.><~N.;""/JJI)of_;,., • 
A,~, ~·.!• ....,-/"•- · · nl- nJ. .n 1- · j' ,/, 
A,IJJ~',I. _,.l/1 H,Nl .1'~';4'1'; tJf.Azf'•ti. U~11:, .1! 
where !JI. is the wave function of the ground state of an 

even-even nucleusfl is the number of the state. The normaliza­

tion condition for the wave function reads: 

rc;tf i • ~ r J);'<,.ll\~ffi:<~:>t· ~k[ R~';:;>~:il'}: i<•l 
. JJ: . ._ .lt.IJ,;t.,ta . 

· :fu just the sa111e wa:y as in ref.f4/ we calculate the ave-· 

rage value of(2)over the state (3), and, on the basis of the 

variational principle, find the equations that determine.the 

energy ~ · of the state J~ and the coefficients C,D,F 
C.x>~ 

and R. When calculating different matrix elements of the Ha-

miltonian we pu~ [B(j~ • .>.J-1) Qt,.. . .::J::. 0 • This condition 
. ~-). 

implies that we have neglected the. terms of the type w fj,j • .,.. 

v( QJ.'}o.'i' BU.j.~,..)U~}•.:•) containing the sum of the products of 

three different matrix elements. These terms are small compa­

red t~ those which we have taken into account. It worth not­

ing that in further studies of the model the effect of the 
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. -1. )' r(J"..f;;..,~)r{.i~A,.:) I J.,.i, .... ,. I . ~hk A,v 
zL t;. -+(..} ·• +t.J, . +W . -~ . f!';r(:r.-j[(Uti}(.?I+t}(-?J;tt}{'!f~H)]fz .. r 

..1 • "J~ ;.,,, ),•'• :~•'• .J . . . . A_. J•J• 
. •!~ . :;.- '1: 1 • • I' . 

J>Jr. "'•+"•"J",."J~+z . J,I •(-) . . = 

~; .. ~c,"D.F and R _rejected terms on the quantities 

should be studied. 

The calculations for the wave function coefficients (3) 

and the state anergy have resulted in a &ystem of nonlinear 

ations;--wellave transformed ~~Ul sucli a manner that there ,{. .. - . . . . f(<Mi){-?.1'1-t)l'~ d~ . •Jt -1- -. - - ··--. ·~~ ~ .---· ~ Lf'(.:!JT-).,,~)f'{.iy'rk;d . .fLZ I A 1 
I tE; + t:..~...,,:, - P, ~ . ..1 .J" I 

remained only the following equations linking only . tz. and 
1
1 j, ' <I :u ' 

I=' ),l~ • .A ... h. 'SIJ 

j~ cr ... ) 
0:. { L [ r(:rj. ~~~.)] + £ -I --

. J' z:r~ z . . [J, + w).IC:,- ~:r~ 
.J.,•,Jt . 

[ r(:rj,)~~~)r(.i.j • .>. .. i.) [- F'~.·.~~;-~) r~r+IX.<>-,+~nY~{· ~·_A .. ~ I= o 
-+ tj,-+ tJ1,;, ~w .... ;.- ~ l· r ;J J,_ r J,] 
A.~.A&i., 7_'1 "I, . 
d•J• 

l,,,ALI, l .... [ [ r ro .. j~ >-~iJ)J' · _ 11 j-
h (.r~) £J.,+w_.,;,-t(J,~,;.- .S; t-w ... ~+W,.,;.-tw_..;, b .rv .. 
J•I . . •' ' '· l..-v J•"•'• 

(5) 

-l[.r(j~a·~~i.)r(j.jlAJi.)[r/'·\~~;(2·,-t,)f(.?i-tr><<r'tlu~fj, ~·J' Jfj·. ~ :r f.:. 
G £.-ttJ,.-11 d•l:' ;J ' IJ1A~ l: d>~l 

;jl I'lL, (. . . . ( 
. A•i• 'U l:.' 6) · 

j,j. . ' 

I L r(jlja,\,i,)P(jJ,,.\Jh)[r.~.i.A,i, . r I 1fo- >-, .. .~ •• :r{j, .A,:r}[i· .A.r l . -2 c. ,, _ 11 ro.i 1,(.r,){2J,ti)~I·t~X.n+t)1 (-) . ,. -
. cJ 11'"'-'A1 i., .(. '. . lJ,ft, Ih>-, 

~·!• . :u 1:' . . .. · . 
J•Jl 

. . . )A•Id~ '.· J(~~A1If 
-l r ~(j·~~>..i.)r(j,j,A.-.) - L (:'j.~.(~;)[(~Itl)(n'+t)(~j.ti)(Zj,tl)] \ l ).~ ~ l j, • 

, £· ·H.J . -tW, . +w,~.;, tJ , . -r ~' :r. ~ ;J• ~~·· ..... ~.:r~ l: . . ·.< . 
J-..s I) • . 

1 'v ),t~JfJ.+jY 
•• J • (:-) 

8 

..I,,..~. ~r 

In eqs.(5) and (6) r(J.j.~~) denote the following quantities 

. . . (~.Hl)Y:t1 t>- C-> 
P(J•J,.-\t): Zj,+l ~Y(>.i) N· Vj,i· , provided the. phonon ) i is 

'a multipole one 1 

r(Jti•"q=( 2~tl )Y•_{ ___ ,f':. u.'~> , provided th~ phonon. >.i is a spin-
2J1t1 ~ '7( ') J•.l• JoJ1. 

_ L. Lt multipole one, 

····!"·'· 

P(jJ, .M)-= P(itj-t o i.): ..L uj.J', ~ :. ~ 
1 

, provided the phonon ). i. , is 

. · . . Q.N cp(W;) a pairing vibrational one. 

Now we indicate the expressio~s for. b and . R in terms of 

(:' andh: 
L:rv 

f'\~.i, ). . 1 r(:rJ·.>.,i.,) 
lJ• (Jv :::.-

J~ rz' E.. HJ; . -~ 'lC: J1 ,.,~. 

-+ 
~ 

~- [ [. . . . . 'i~ . . . • . ~~L.~.i~ ~.>- .. I (?)f 
+- P(J•J•.>..,~.) r:'. t:r.) ~ . . Jrczti1)(2.J. -t,n VL : •T(..j ·- 'S' . . Jq J1 J" J 1 . I I_J ;_jl A,~ , .. 

' . j J·~i. . 1' ' . 

9 
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1\ 
t: 

i .• ~ 

.. 

. . . . i 
~.~.l.t. .. ~·· f _ ___:_ ___ ..::.._ ____ --::_ 

Q. (:r,) : 3JZ' ~1+c..JA,.:,-+WA.i,:+W).,i, t.:r~ J•l", "t .. " 

r ).,~.J..tia, . 

. ;-- <~·h >-~i~) ~='J.'t, (:r.) r<~t~+l)(ZJ.+~)J~(-t•:rtt-;-s-~~~c~ 
J~Jl . l JJ :r j.. t 

) ) l,i, ~,i, y.. i·•T >.,u, t"t
1 + L r(j.j) >.,i.)L ~='J·~(:r,) [(~!~tcJ(~Itc){.C~,+I)(.?j.tt)] (-) (-) ,. 

j.j' 1: 

{ .\ .. I "tz. 1 { I ,\._ 1,./ 
~ \ >.3 r. >., J j3 r J .. J * (B) 

[ 
) A.i, >.,i, . . 11. j,+Ttl.+.l, 

-+ r(j.J.>.,.:,) L ~='i·l c:r1) r<zr.-..1(a-.,1(n,-+•}(2j.tl)] (-) • 

jd· r . ,. 

t~.'~H~. ~~:I 
Equations (5) and (6) take a more ·simple form if in the 

· wave ~ction (3) we merely restrict ourselves to one- and 

two-phonon terms, i.e. when R = 0 

will have the form 

i L ,.i E:r-~ - r.; . Di(:r.,)\(:rjH) 
~.. '\Z. (J 

,u~ 

• Then the system 

=o (9) 

\ 
,·+ 
f 

AO: .. · . · I [ ··· [ r(j;!.>.d,))l.. ) -
oJ.: b-...>(Ej.: w.1,.:, -~n.-z ~1-+wl,,,+w),;.-~:r. 

_l)' r(jJ,>..i,)r(i~; .. >.,.:,) 
i!.L (;_.fw~i +W";-Jda.l&. ..... • • 1 &. 

l.1 i1 .l1tA,~j,+j, D. (S1)(-) C(Zj•+ 
J• 

= ~· r(.IJ. >.,L,) _ . . 
Notice that eq. (9) is valid for arbitra:rily complicated 

wave function (3), i.e. when one takes into account the con-

tribution of not only two but &.lao three-, four- and higher 

phonon· terms. · 

Th~ solution of 8qs.(5) and (6) (as that of eqs.(9) arid 

(10)) is a very troublesome problem. TJ:iis appears to be prac-
. ' ... ··; 

tically possible onlT. in the framework of some.assumptions. 

In ref./41 an~ approach is consi~ered according· to which in 

eqs.(5) and (6) there are kept only the so-called coherent 

terms, i.e. those .connected ·with the squared matrix elements.· 

In this case eq. (10) takes the fora. · · 

]) ),.:,,l'' [E-1-w -~~ - ..L[. c rcJ,J..~. i.>Jz. . ,. . ~ ., ;)· ~.£, (. ~ 
J• . .l• . ·. :. (j,-+lJA,i,-+W_.,;,- ~~~ . . (

11
) 

. "'"''-Jl. .... 

,(1-8..\,):,S•.•.<ZJ.-+I)f~:;·f:DJ = ~ r(:rJ.~~q · 
Insert~ (11) in (9) we obtain'a secuiar equation for 

t[· r r(:rJ",,\,C:,)]it . 
- ::: [ . • • l. t . 1 .. i' (12) S ~J't 2 . f·-tW .- _l Cr(No),l,)] I.-8. .. ).&.h . J·~•'• :!· ;.~,,, t.~ ~ E· +c.J -+W ·. -~ ),~J.,, .1 J.::r (1J1ir)l • 

j~(a • ~.1. ll1&.o J\&.la Zt I J 

However the negleot of.the coherent. terms leaves a trance.·· 

Among the solutions for eq. (12) there is a number of unphy-
. . . 

sical "redundant" solutions •. The causes of appearance a,nd 
r . 

the character of these "false" rootS is discussed in ref.f4/ 

Here we merely want. to stress that a consistent exclusion of 

such solutions is a very cumbersome problem (even for eqs.(9) 



·1. 

and (11)). This problem is a subject ror separate studies. 

We pass to the· questio~s th~ solution or which withln . . 

the rramework or the model considered is possible already now. 

The. suggested model forthe descript~on of highly excited 

states or spherical atomic nuclei is a concrete realization 

of a more general approach to this problem which 'is most com­

ple~ely pr~sented in ref./81. ~stead.of the many~qua~iparticle 
wave function used in re"r./81 we consider ~ many-phon~I1· ~ave 

'. ... l .• .. .. · ~.. • 

fUnction by replacing a pair of quasiparticles by one phonon 

with the corresponding momentum and parity. The qu~stion 

arises as to how it is possible to obtain such a phonon, how 

to try all possible two-quasiparticle states with arbitrary 
,. ~. ~ . . . ... . 

momentum using the language of phonon excitations. To this 

end it is necessary to introduce residual rorces which will 
~ ' .\ 

generate phonons. In a deformed nucle~s a multipole-multipole 

interactlon suffices practically to obtain excitations. with 

needed momenta. While in a. sphezoical nucleus it is necessary 

to use in addition another forces sincethe multipole:..multi­

pole interaction can generate only such excitations in .which 
'li (-)> • . ... 

J = ). • To obtain the remaining excitations use 
' . . .: ' ·. ~ . ... . ·' ;.-: '~ 

can be made of spin-multipole rorces. The spin-multipole ror-

ces oe'- [ 0" "Y ... ]L t (t) give rise .to phonon excitations . . . ). 

with moments L: >., >.± 1 and :Parity 1r =C.-) •. 

· However the two-quasiparticle structure of spin-multipole pho-. , .,.. . ,.,). ··: . : . .. . ~ . 
nons with 'J ::. .>. essentiall.7 differs rrom that of 

spin-multipole phonons with the saae quantum nwabers,- th~y 
J - \..·.· • ' . ; .. . . "· 

do not contain.diagonal two-quasiparticle components. There-

fore the phono~s 2+,,; -, 4+ and so on sho~ld b~ obtilieci' by 
. \ ·. . .-~-.: ~.< ... 

, ... ,, _. 

1: 12 

means of. mul tlpole-multipole forces while the phonons 2-; ,;+, 
4- and so· on l;)Y means or spin-multlpole-spin:..multlpole· rorces. 

As Was already mentloned, the o+ states are obtained by means 

of the pairing superfluid interaction. The introduction of 

new forces does not lead to new constants. These constants 

are determine~ by specifYing the energy of the lowest.phonon 

with a given :r-w Which in turn is cho.sen to be equal to 

the energy of the lowest two-quaslparticle state wlth the 

same quantum numb_ers. 

Wlthin the rramework of the model, even without solving 

eqs~(5) and (6) we can calculate the characteristics of the 

highly exclted part of the spectrum of odd-mass spherical nuc­

lei. Here we may use the fact that the number of poles of eqs.(5) 

and (6) in a certain energy ilite~al ( E,. E + 1:. E ) coin-

cldes with the number of the poles of the equations defining 

the poles or eq. (6) in the same interval. The energies of the 

latter poles are Ej +W.1.i > £. -+wAr+ Wx~· • By trying 
J '1i 

all such states with given X in the energy interval 

(E,EtAE) we may d~termine the excited state 

density. This way is just employed to study the state denslty . 
as ?- runction of the spin, the. excitatlon energy, etc. In most of 

spherical nuclel the wave function (3) is not sufflciently 

complicated for the exaltation state denslty near the neutron 

binding energy to be well described. It is necessary to take 

into account components with a larger number of phonons. How­

ever, in nuclel around .closed shells the wave function (,;) in~ 

eludes a sufficlent number or components for these calculatlons 

to be.· performed • 
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If we take into account phonons up to large IDllltipole 

and spin-multipole moments and many roots of secular equations 

for phonOn.a, then the wave :function (3) will conta.ill thousands 

of different components. Among them several components are 
'!" < ' 

expected to be large eno~ •. The qvo function (3) is essen-

tially tho one of the compound state. In such a way we achieve. 

a strong manifestation of the fragmentation prOcess that is 

characteristic of the intermediate·. energy state·~ 
',. 

Wo may hopo that the finding of the solutions for eqs. (5) 

and (6), or simple: eqs. (9) and (10) and their study make 

it possible to clarity the main features of this process. 

This in turn will give us a possibility of tracing the way . 

of constructing a theory of highly excited states of atomic 

nuclei. 

Tho authors aro grateful to L.A.Malov and V.V.Voronov· 

for fruitful discussions of a number of tho problems discus~ 

sod in tho present pap•r. 
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