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1. Introductio~ 

The-most ·important d~grees. of freedom ~hich are necessary. to describe. the . 
. ' . . . . --- ~ . . . 

.iU:t~raction of two nudei -;;,re the distance between the ce~ters ofrolliding nuclei R, 
. .· .. ' . ..-·· ' . ' ·. ·- .. . . - ' 

mass asymmetry degree offreedom 77.~ (A1 ;-- A2)/A (A1 and A2 ~re mass numbers . 

of n~~lei, A.=. A1 +A2)a~d a·neck. radi~s o~·~the~characteristic of a neck 1:-6). · 

. Ther~f~re, th~' Ha~ilt~nian· of ·dinucfear syst~m should depend· on these dynamical. 
_ ••••• • • , < • ' -_ ' ; • __ -,.. • • • • t . • ,' • ~ • ' - • ' • • -: :._ -.,_,. 

variables: The impoitant ingredient of theHamiltimian is an inertia t€msor;;There 
. .. . ' . - ~ . . . -

. are· different approaches to calculate its value .. These approaches mainly use the 

cr~nking expressi~~ ~~d perform calculations i~ different slngle particle basis. In 

refs. 2
-

4
)- the calculations' have b~endon~ ti~ing adiabatic fwo-ce~;er. sheil ~odel - . - : ·_ .. ,. ' -- -·' - ~. . ·-· •' ~ ~ 

basis. The approach based on the.di~sipative 'diabatic dynamics has been ~ealized in· 
·. .• ' - ...• ' • J. ' . i . :.· . ·.. . . ' . -·- · .. 

7
•
8

) by exploiting the diabatic twoccen~er 'shell model. In refs. 9•12) the inertia tensor .. 

has been f~mndi~ the fra:m'~work ~f the linear response theory ~sin3 ~uasi.adiab~tic 
two-c~nter basis. Inertia teriso~ obtained in terms of the adiabatic' representation is 

• ' • < •• • ' • '/ 

" ; . £ 13-15) .. ' ; g1ven m ~e s, , _. . -. , ~ . 

The. values. of mass p~rameters and their dependence. on . dynamical variables 
_., ,, . . ~ ' "-. ' . . ' 

consider~bly infl~encedyn~micsof thedi~udear systeni. For in,stance, in refs.-11 ·~2) 
-it was Sh()Wll that thenondiagonal component of the.ine\:tia tensor ,des~ribing the 

. motio~ iii the,R ..:...·; planidncreases significantly with increa.Se of. mass asymmetry; . 

. Due to the cou;ling of R;- and 77-,-,· mo:.des ~£motion the part of the kinetic erie~gy . 

'of 77-~ode transforms into the kinetic' e!~ergy of the radial-~otion. and system 

appro~che~· t~ the ra~ialpotential b~tri~;~ith the il?-c;ease of 77· ;.,; a ~onsequen~e, • 
- ... ·. ' .. . I - -~ --~ ', ~ , . ·. 

the stability of the dinuCiear system for large mass asymmetry decreases and the 
. ' . ... ·_ .·. . ........ 

production of light isotopes increases. . 

The nondiago_nal comp~nent. of ine\:tia tensor plays an .importantrole in the 

. evol~tion of the dinuclear ~ystem:. Howeve;, its .. dependence on various dy~amical ,· : 

. -~-· . va;iables makes· the ~amputation~· very. cumb~rsome ... ~~ oht~in ·the results in a 
. . - \. .· . . 

simpler way, !ie develop in this paper a simple and mainly analytical method to find. 
• L - • • ' • 

. the components ofthe mass tensor f~r a din~cle~r system; 

. Th~ paper isorgan'iz~d as foll~~s. In sect. 2 we obtain .the general form for , . . . ----·-



,-~·-:-',:: 

~.' . 
. "~ 

. . I 
inertia. tensor arid discuss s-~me usefulrelations. In-sect. 3 the definition of neck 

. I . _,.. ' •. . • ,- / 

. is introduced .. The simple a~alytical exp~essions are. obtairi~d t~ calc~late ~ass - . . . . ' - . . ~ .. . . -

pa.ramet.ers both~ ~acroscopically and· micros~opically. ,The ~esults. of• calculations 

are presented in sect: 4~ ~·. -----· 

I /. 
f. r:--: "j ~ 

2.Inertia tensor 

. . . ··.. ,.J . . ( ·.: . . . . . . . . .. 
It can be shown 1

:
6

•
17

) that the nuclear Hamiltonian of th~_general type "\\'ith, the 

two-body forces. ,· 

. H'= ;~ J <fr\7~+(~)~_~(~) + j drdr1 ~~(i)~(r)u(r _;,)~j(r')~(r:), . 
. . . . . ~ - ... 

{1) 

where ~+' ~ "are n~cleon field operators,·. can be ~xpres~ed. in' terms of current: 

. c· :·.·. . . ifi • .. . . • .... . ·. ·..... .. ·:· .. : 
j(r) =·-

2
m ( ~+(r)\71/J(r),"" VtP.+(r)~(r:)) - . '(2), 

\ 
and density . 

-/' 

/, 

'.' ,.· -~ '· 
p(r) = ~+(r)~(r) .· {3)' I 

,. 
- .. ' ,.,-· 

operators as give~ belmv: 

-
.- H~ ;JdrJ(r)p-1 (r)j·(~) ~:··~ . {4) 

'. The'~mitted term dependsonly, o,np'.;,nd is ilot;n{!Cessary,forthe f()~O~ing consid­

erations. Operat_ors p and j satisfy the commutation relation 16) 

. • .... i1i ' . ' , .·' . \ 
[p(r),J(r')] = -;--V.(o(r :._ r )p(r)) 

• .: . ·. m .... , . . ., . (5) 

and the.current operator h.is the followiilg f~nctional iepresent~tion ' 

.J(r) = ~Y (p(r)hp~r;) ·~·.· '(6) 

. Using eqs. (4}-(6) ~e can repres~nt th~ kinetic e~ergy part T of_th~ totai Ha.milto~ 
' • - - -- ' 0 -- M --

nian in t~rms of the functional deri~ative~ ~f jJ .. 

. 'T ~· -:~ Jdr\7(p~~)op1rJ ptr)\7 (p(~)o~~r))· '.. .. . (7) 

. . 
i 2 

:.-·-

-"·,·· 

I 

.T 

. ·__.~ ... 

. . . 

· In \\'hat .follows, -'~e shall use the ex_pressio~ (7) to derive the inertia tensor for th~ 

collective motion of two-center system. \Ve assume.that the density p depends ~n .. . . . 

some number of c~llectiv~ ':ariables qj"wliich are defined by therelations 

.. .._ q~ = j dr p(~);;Cr), .{8) 

. - - . -- ~ - - ' -,-':- ' . -' .. . : . -
where 9i(r) are functions require_d to derive qi· Then, with the expression for the· 

. ' -- -- - . . -
functional derivative as given' below 

8 . . • 

op(r)· ':" I:gj(r)~ -
J·· aq; 

(9) 

we obtain the ~inetic en'ergy term as: . 

;T 
1i2 -.a·,:· .. '··-. ··. 'a 

- --E-a j-drp(r)Vg;(r)V'g;-(r)-a 
2m j,j' q; . .. _ , : . . q;• 

. ;,? a ,. · ·a · · 
..:.....,..- 2:-(B-t)ii'-· 
' 2 j,j' 8q; ' . .· . aqi' 

. (10) 
•.' 

It is evident froni (10) that the 'compon~nts of _inverse inert,iatensor are: ' . - . . 
r •. ,J • '• 

(B~1 )i];;, ~1 /'~rp(r)Vg;(r)V'gp(~)- (11) 

Using the density ~f the dinuclear system--
-·-..... 

c. · '· . • -Ar+A2 

' p(r) ~OI L ojr- rk)IO >, 
. . k=t . 

·., 

we can rewrite_the formula ( 11). in th~. following way: 

. 1 :- i '' . ' • . ._.. .. 

(B-
1
fii' = .m < Ql L \lkg;(rd"V~g;;(J:k)IO > . 

. ' ·_k . . 
(12a) · 

If the miclro~-nucleon forces a_re velocity independent then 

.. . . . 1 . ' . . .. 
. . (B-1)ii' = 2 < Ol[qp,[H,q;]]IO > . 1i . (i2b) 

... 
= 2

2 
L < 1ii[JJ, q;]IO ><~I[ II, qp]ln > 

1i n¥0 .. .. En - Eo ·. 
( l2c) · 

2 .. 
= 1i2 L(Eo- En) < nlq;IO >< Olqpln >, 

n¥0 · . . · · · · ..• 

. (i2d) 

,_./·. 

3 



,/ 

' -· 
! --:.·. 

where jO > ~nd;jn .). are theground and excited states of the dinu~lea~ system with· 
' \ ~-- . ~ ~·- . ' 

correspmiding energies Eo and En. 'Since 

and 

·, {) ' . ', . '. . . . . . . I 

. . 1 '"' . [ .] . . i ~ . 
-~ =:= -;,2 L.Jfii' H,q;• = --,; ~Bjj;q;~ 

q1 . 1' . . . .. . j' 

LB;;; en-•);~]· ~· 6~;·, ~·-
;, j ....,.-;,. ·. 

. e13)' 

·(14) 

we can obtain from e10) the well known expression,for the collt;ctive kinetic energy 
" - - . ' ' / -~ ' ,_ " " 

.. ·. ·. 1 ·. . 
. • T -=-·- L B;j'qjqj'~ 

-2 .. , .....-' 
. 11 

Usually, the inertia tensoi B;;• i~.calculated ~fth' the help· of cranking expression . 
. ) ' . ' : - .· ~ . . . . 

(15) .. 

using the tw~-center ~hell model b3.:>is. 

To dem~nstrate the e~uival~nc~ of the i~ertia tensor in (11;12) and the crank-. 
- ·. . . . ... ,, 

ing expression e1~we insert e13)into' (15) and, using e12~), obtain' the following 
~el~tion ' . ~- . - ...... . ·< ·· ... · c,":' : . ' • . ./ • - ' ' 

B;~·:= b B;;.B;.i'eB-1 );.J2 
')1i2 1~; ·' • 

,, (16) 

which is satisfied identicallybe~ause of (14): 
•.. • 0 • .. ' 0\ 

From eq. e16)we c~ne~pr~ss matrix elements Bii' iii. ter~s ofmatrixelemerits. 

en-•);;• and vice v~:S~. F~r e~~mple, if th~'relative distanc~ bet~~en the fragment· 

cen~er~ R and. ~ass asymmet;y p~r~~~te~ .;, ~r~ t~~en as the coll~ctive·i~riable:5, 
. then, ~1 the components of inerti~ tensor are~· . .. . . ' ' .. 

- - . . - .... •\, 

' (B.::I) . / -~- ·_ . . . '1'1 • . 

B~R = (B-:-I)~~(B~1)RR- ((B 1)R'IJ2' 
. (17a) 

' --\_ -· 

. / . (B-1 )Rii · 
B'~'~_=:= (B~I)'~~(B:-1 ).RR...: ((B 1)R'IJ2' 

.(17b)' 

. (B-1 )R~ ' 
BR~ = (B-1)!1'l(B-1)RR- (en l)R'lp· 

·ei7c) · 

... 

4 

,. 
' : 

.. 

·!·.··.·_.·;·· .. .. 
!.· 1 ·• 

I 

., 

r \!' 

. I': . 
l 

I. 

l 
., 

: . ~ 

! : . \ 

'~or (B-1)R'l to be sm~ll, ab~ve c~~~onents e11) canb~ expressed as;" 

1 
ERR~ (B- 1)RR,. 

1 
B~~::::: (B-;-I)~~' 

. ' (B-l)R~ • 
BR~::::: . (B-.1)~71 (B 1)JiR 

'lf 

. . ' .. ' i• •. . .. 
The solution of eq. {16) as given by eqs. e11), leads to' the following useful relations: 

.' I " ,. , , ' \·. . . . I 

B~n(B-1 )~71 = BRR(B-if~R,, 
. . "' . ' 

• 
1 

•• J' (B-1)R
71 

• v-;..·--=B,_R_R..,;,B,-~71-. -- _:1 .~ · · 
BR~ .= -BRR(B-1) =- (B-1) (B-_1) . (B )R~, 
.• .. . ~!1 ' RR . ~'1 ' - . 

2 . . . ERR ' : - c • ' B~~ 
BR11 = BRRBn~--;-- (B-I)"~ = BRRB~n- (B-I)RR' 

BR'l(n-~)~71 +·n~71 (B-1 )~~ =·BR~eB~1 )R~+BRR(B-1 )R£t = 1; 
• ·.,-.; •• <' ••••• '. ·: -\1 '\ .· "' .. l 
_(B'l~BR.R- Bk~wB-1)'l~eB-1)RR-(B~1 )~'l] =1,' 

·' ,-· 
't· B~~ < B~'lBRR; 

I 

·. ' . l .• '' 

(B-1)h~ <-(B:-1)~'l(B-1 )Rii:. 
"t. 

! .:. 3. Macroscopic arid micr~scopic considerations : 
. .. , I 

Let us firstly ~onsider.~s collective ;variables the.relative distance R ·betwe~n the 
. . . ~ ''« ' . . 

fragment centers and the mass asymmetry parameter ;,. For. well separated frag­

. nients w~ get the us~~l d~finiiions' of~ a~d;,'if we substi~ute in (8) the expnis~ions 
,' ' ' . ~ '': ' ' ... . _:' . ' . ' ' ~ . . 1 • ,, ' . \ . 

for 9R. and g'l defi~ed by the equ'ations: · 
.. ,'' I 

·,'.· ... 

: dgR 8(z) 8(-z) 
-=-. --·-.. -. 
dz 1A1 , . A2 ' (18a), 

'• ;, 
., ,. l :' ._ '.' 

g~ = A.(8(i)- 8( -z)); (18b) I 
·.,· 

Here~ is the axis ~~nn~cting fragment centers a~d·8 is the step function. The z = 0 • 

'is the p6int ~here thedensi~ies of ~udlei ,are equal t~ each ~th~r .. From (18a) it . . ' . . -

follows that: . 
~-. 

gR = z (,8(z) _ 8(~z))' ·. 
' ' AI-.. A2: I . 

. Fragment ma.Ss numbers are defined by the relatiCm'as given below: 

( '\ 

Am =::j dr p(r)8(±z)~ · 

' I, 
5 

_, 

(18c) 

(19a). 



'• c"/ 

stage we sh~ifus~as a basis the single particle ~ave fu~~tio-~sof the no~inferading · 
. '.- ·. f . • _·, c ' ~·· ' 

1 
~- /' ·f._ . • .•• l 1 ·. 

nuclei i.e. projectile ('PI) and target (rp2)· Thus,'taking into account the small 

o~erlapping of the. collidi~g nuclei; p ca~ be ~written ~ 
• • / ~ ~ 1 • \ 

p(r)~ ,;, L 'Pi(r)rpl'(r)~f a~·+ E ~;(r)~2·(r)at a~ . . 
' 1,1' 2,2~ . 

+ L('Pi(r)rp2(r)afa~ + h:c.). 
1,2 . 

~- ;1 

Assuming the chaoticity of the ph~s~s of the no_!}diag~ri~I matrix ele~~~ts of p and 

. neglecti~g their contribution we obtain from (26} : 
- -.. I ., f' ' . 

< Ojp(r)io >~:-E·n,;I'Pk(r)l2 r.• 
. . . '· , 'kE1,2 · 1 

' ; ··, • ' • I , : • -' ; _ ' 0 ' ·~ ' • '\l • 
. where nk ani.the Fermi occupation numbe~s:. Ultimately, eq; (23) becomes: 

,· 

···A~:c~ ~ L·~~!d~e~p(- ~:) . .i~k(rW .. \ (26), •. 
'·. -~-.. . . · kEl,2\· .· ·. · .. . 

Because of the .. ippro~irmi.tion~ ~sed tci d~rive the co~pon;nts ofinver~e inertia 

tensor th~:irifluence ~fthe'iriteracti~g nuclei ~hell structure on the _v~lue ofBjji is 
• • ; ·. ,. . ' " :_. f ' ' ' J ' ' • ' ' : ~ • • ' ' • -, ' ' • : ~ 

only P?-rtly taken into account~, This influen~e manifests t!:uough tlie microscopical 
; ' f• • ' • - 1- • • ~ ~ ~ '•'. ~ • ' :' ·- : ' ',j' : ~ '. • ,. ::. ' 

definitions ofAnick'· .In the consistent microscopical calculation· we should use. di· 
- . < .. l '! - ) . ''" ,. '""' . :; 

rectly the cranking expres~io~.to determin~ the in~rtia terisor. Thus, use of (17),.
1 ' . . ' _. •, .' ' :• "' ~ , I ,..-, , ·! ! . , ' "<, 

(22), (25) a~d (27) in num~rical calculati~ns allows us to obtain the smoothed parts. - . - ' -.,· .. ' . . . . ; •. .• ' ·. ·. \ 

ofthe elements ~£inertia :e~sor. ,However, the ?btained,;esu!t's give, possibility .. 

to elu~idate the valti~s of'mass para~eters and its deperidehces on th~ 'colle~tive . 
' ' -' ' ' 'r . ' I 

variables. ' ,, 
,.-

' .4. ResultS of calculations · 
. _...,. ... 

. . ' . , i . ' '.'.. ' ... ' , . '' , , ' _ ,' , '· . . ~- .-. _.: \ ' L • 

To illustratetheresults of the.previous sections we have considered the systems 

?8Ni+58Ni-+1~6Ba .and 118Pd+118Pd-+236U:. The compone~ts of· the inerti~ tensor 

are calculated~xploiting the~xpressfons (~7), (22~,. (25) a~d t27). Usin~}he single 

particle wave functions of-harmonic oscillator in' the.cylindri~ represen:ation, the 

matrix elemehts in (27) can be obtained analyt'ic~lly. For th~ frequency parall1~ter 

·s· \/. 

'<:. 

-.,.·, 

,. 

.{
l .. ' . 

! . 
' 

l I . 

\ ! 

:ofthe harmonic oscillator wave functions we have taken the v~lu~.!9 ) v =:= (0.9A113 + 
-0.7)~1 f~~~ ;hich reprod~ces the s~~te:Uatics ofnucie~r rad~i: We have use~ b ~0.8 

• ' "> ' /. ' 

· ' fm in ciu!' ~alcul~ti<?ns:. The depend~nces of An.~k on 71 at R = R1 + R2 + d ( R1,2 . = 
.~15A~~{fm are the nucie~r radii and d ='-I, 0, 2 fm} arepresent~d iri figs. 2 and 3.' 

1 ··It is ~een that the ~uCieon nu~be; in neck decreases with i~cre~ing 71· Th~ values 
. ,". . . . I, ·... . . . . 

\ 

of An.~k are.Jarger at small erR i.e. A~eck is proportional to the overlapping volume :. · 
~ - ·, . - . ~ .. · . . -· 

of nuclei in contaCt. I 

sy~tem' 

·. 
/ '• 

'1'/' 

I 
-,, 

. Fig.2; Dependence of, A,:.eck on. 

. mass ~ymmetry ~ at various ~a!-
. ' ' i . 
ues 'offragment separations R ~ 

. . - . - . 
_R1 + R2 :+ d for the,.system 

· S8Nj+58Ni. The caieulatedresul~s 

atd = ::-1,0;2 fm are presented·· 

by. solid; ~hort d~hed and iong. . ~ .- . ' . . . . 

dashed Iiri~s, respectively. 

.. 

Fig.3. Th~· same as in fig. 2, but / 
! \ ' ·- ' • _. '!·'' 

\ i 
-- ..... -.... --' --

for the system 118Pd+118Pd. 
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Fig.4. Mass parameters B1)1); ERR', Bn1), BvtJ and Bn~· as funct.ions of, mass ~~ym~ 
metry TJ'at various values of frag~ent s.~parations R = R1 .+R2+ d for ~he s;stem 
08Ni+58Ni. The. calculated result~ at d, = _:_ 1; 0, 2 fm are prese~ted by solid, short . 

• J. .· '' ·, • •'. - . ' . • 

dashed and long dashed lines, re~pectively. · 

.. -.,, 

,, 

10 
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/, 
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'. '',, . ' .. ', "-.;.' ' ' 

'Fig.5. The same as in fig.' 4, but for the system 118Pd+118Pd. i 
' _, ' .. ' ,- -· 

I . --. .·· ,.._ . 

The mass parameters Bii' calcul~ted as functions of 1J for various values 'of the 

fragment separation R. are presented i~ figs. 4 and 5. ·Th~· ~scillations of the values 
~\ • ' \ ' ~ I .• I . - ' 

of mass parameters which are seen in figs. 4 and -s are the consequences of the 
:: . ' . ' ' . I ; ' ' 

nuclear. shell st~ucture: The values ofB1111 and Bvvincrease with increasing 'rf· In the 
' . -. " i ,, 

( ~ 

I 

li 



:•, -. 
' ,~ ', 

! 

asymptotic limit when R ~ oo, the co~ponent;of indrtia t~nsor g~ t~: BRTJ :-+ 0, ·> 
BR~ :-+ O,.ETJTJ -->_. oo,·E.,v_ ':-+:'oo and _ERR ~·p.' The i~fluen~e.oftheintrin~ic' 

. ' . . . . I· . . . -\ . . 
degrees of freedom on. the radial motion .becomes visible with decreas~. of R since 

; • ' j ~ ~ - • . • • 

ERR increases as compared toll.· 

~ 
~ 

~ 0.3 

"""' ~· OJ .0.2 

·~ 

'. 
' ' ' 

Fig.6. Dependences 

.. of \ati~s · .ERTJ/ jfi~BETJ~ and 
I • t,' '\ ,. 

IERvl/.VERRE.,., on rna~s· asym-. 
. '. ,·-, ' 

·metry .,., at:various values of frag-. . ' 

. ment separations R_=R1+:R2 +d 
' . ', ' ! ' ' 

· for the system 58Ni+.58Ni: The 

1 c~lc~lated~~~ultsatd= ~1;0,2 
.J \ . ' . . ' . " . 

fm. are presented by· solid, short 
' • ; ' , :. . ' . " ~~ ' . : :, ' .. I . : , .; ' 

· . ~ashed and long dashed liries, ~e-

. , ,spectively. 
,, . 

0 1 ,., II llll!lfttlll! ll•tltlll !tlltltttl!ll lelttlll,ll, 

. 0.0 0.2 ' . 0.4' 0.6 ' 0.8 1.0 
1] o\ 

It 'is Seen that th~ vahies of B~Tj arid Evv are not too' different. The cha~~e 
I • ' • • ,. • ' 

'of collecti;,e variables depends on the initiai velo~ities of thes~ modes ofmoti~n, 
·• ) . . 

the values of mass' parameters aml the corresponding giadients' of the pot~ntial 
' • . . , I • ~- ' . , 1, ' ' 

ene~gy surface .. So, the~e is a pi>ssibility of .asm"all growth of a neck ~ize during 
. ' - .- . . . . ' '. ; ·. ' 

the evolution· of the dinuclear sy~tem. In. this case the il.uclei forro'iiJ.·g the diriuclear . 
• - • " ·- ' • ' ' ' t ' .• ; • : ~ • • -- ' '. • • 

system retain their indi~idual prop'e~ties 20:21)~. The·res'\llts obtained 'are important. 

I. 

;~;- ' 

· foi the description of the nuclear fusion pr~cess because the consideration ~f the neck 

formatio~ is necess~~ to investigate the dinucle~; sy~temtrans1tio~ to mononucleus. 
-· . . . '· .. 

/' 

·~"'"' 'OJ ' 
·- 0:::: '; 

'ffi0.3 

J) 

" ' 

--i OJ .0.2 

f 
Fig.7.The sam~ as in fig. 6, hut 

· for the system 118Pd+118Pd.· 
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17: 
· ' ·For' the symmet~ic coiiligilrations the coupling between R- and TJ- modes of 

motion vanishes·. Ho";'ev~! th~ va~~e ofth;rat~~ BRTJ/~ETJTJ (figs.6?7J i~creases 
. . , I . , . , . ' , . 

significaJ.ltly.with increasing mass asymmetry'Tj and can approa~h to 0.4 in the limit 

Tf ...:..1. This behaviorof ERTJis ig ag;;~ment V:.ith .the results of ~efs. 23
•
24

). The 

'co~dition ERT} << JERRS:~Tj is.not correct for stroii.glyasymm~tric dinuclea~ syst-~rns 
and the nondiagonal comp~nents of the' in,ertia t~nsor should be taken into account. 

The coupling between R- and.,.,-- modes of motion can be the reason of the enhanced 
- . ' . . . ~ ' ' _- ·-

yield of light particles in fusion-type reactions obs~rve.din the experiments 20
•
21

•
24

). · 

'-



- ~ ' . - • . ,, j . ., . ' . . . . ' .. 

- The role of the coupling between .'R- and v-modes of motion is considerable as 

well. (figs.6,7). --So, all c~~pone~t~ of inerili;_t;risor ~re n-ece~sar~ to descri~e the 

evolution of asymmetric dinuclear syste"xu. 

5. -Summary 

On the oasis of approach suggested above the general ~xpressi~ns for the diagonal 

a~d nondiag~nal components of inertia tetisd, describi~g a difmclear'syst~m formed 

_ in th~ dissi;ative hea"Vy ion collisions: have been obt;i~ed. The de;ivation is ~ased . 
• .. ~' ·. . .~ . . . . I . 

-on the nuclea~ H~~iltonian of a general fo~rri: The re'sults obtained confirm the con~ 
. > . . . / . . ' -............._ . • ? ' 

elusion of refs. 21
•
22

) that the nondiagonal' component of inertia: tensor' c~nnecti~g 
.""" . '' - - ~ . ~ . . . . . .\ ' 

R- and7]..:.~modes of motion}s small for ~lmost,syrrim~tric c~nfi __ gurationsbut it . . . ' 

increases strongly if mass asymmetry increa~es. Thus,;ltis importimt to take i~to 
' account the nondiagonal matrix eleme~ts oft_!l~ inertia tensor t~onsid~~ 'dyn~~ics -

of the strongly asymmetric systems. However, for almost s;in~etric configurati~ns , · 
the condition BR~ ~ ..:/If~RB~~ ~s justi~el4). T~eresultsof this papercan be . . . ·, ' --
useful in the c~msideration of nt1cle<:r fusion process. 
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MaWIH r.r., AHToileHKo H.B., .n:xonoc P .B. 
MaccoBHe napaMeTPH AJUI ~BoiiHo:R ~epHo:R 1 

JipeMOX<eH MHKpocKOnHllecKHH MeTO~ )l 
He~Hai'OHa.JII>HHX KOMnOHeHT TeH30pa HHepu;: 
Mill. AHaJIH3HpyeTC51 CB513b MO~ ~HX<eHH51'JVlll 

. acHMMeTpHH H Mexu;eHTpoBoro pacCT051HH51. I 
pa meiiKH. IloKaaaHo, liTO CB513b p~HaJibHI 
~BHX<eHH51 MaJia M51 CHCTeM,6JIH3KHX K CHMl 
CB513b 3HaliHTeJibHO B03paCTaeT B CHJibHO acm, 

Pa6oTa BHnOJIHeHa B Jia6opaTopHH Teope 

ITpenpHHT O!h.e~HHCHHoro HHCTHTJTR liJICPHhl 

Adamian G.G., Antonenko N.Y., Jo_Ios R.V. 
Mass Parameters for Dinuclear System 

A microscopical method is proposed to deri 
·components of the inertia tensor for a dinucle< 
different modes of motion for various configur 
.is analyzed. The definition of a neck param1 
proposed. It is shown that the coupling of the ra 
is weak for almost symmetric configuration bu 
asymmetry increases. 

The investigation has been performeda1 
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