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Abstract : The dynamícs of the twa partners produced

in dissipalive aoliisions,^hás bêen Pxperimcnlàllv
sLudied for r.nP syslem '"Ar * AB 't 2/ Mel per

nÌJcLean, PrLrnary masÊes oí the fragmer'ts can then be

calcuLated ; the e)ccítation energy partitíon between

the two fragments ís deríved frarn the nÚmber af par-
ticLes evapàraterl by each fragment' We foÚnd tllat
thís dívisían erolves fram equipartítion ta a repar-
títLon clase ta thermaL equíLLbrium tn the excíta
tíoft erlgrgy raftge 3Oa-350 MeV ar Lnteractíotl tímes

5-1At70' s.

The conversion of reÌative kinetic energy into

heat dtÌaing ttÌe Ìifetime of the dinucÌear compÌex

formed in damped heavy-ion reactions has been large-
1v studied ât low energies during the Last fifteen
yi"..t-'' of particular interest is the question of

íow heat, oi excitation energy, is partitioned
berwe(n Ìnc põrÌne_5. The anqwêi was glv_n

....ntÌut.o' : fol smaÌl d.'nping I 50 MeVt "n eq.ri-
partitián oí excitation ene'gy is observed and' as

ihe system progresses towards la'ge damping (150-200

MeV), it approãches thermal equiÌibrium cÌearly the

ì,ferime of Ìhe inrerm"diale Oin,LlÊar co-nple\ lol -
med is loo shor' lâ few tO " sì Lo ètlaÌn ó

complcte thermal equiLibrium betweeo both partners'

Tni' cvoluLion i5 \alistacloriì-") reDroo'l' ed by

s ocha.L;c nuclêon exchènge Írodel!

With the persistence of dissipative coÌlisions at

iocidpnl cne gies as h:gh è! abou J0 McV pêr

nrral"oa'-"' iì ;s v'r) in _l -sling lo Éludl l\e evo-

lution of the excitation energy partition' lndeed

shorter lifetimes of the intermediate compÌe>( a'e
involved but also nr.ìcÌeon-nucleon coÌÌisions play a

much more important role in the heating of the

sYsterll.

This study v/as done on the 40Ar + Ag system at 27

MeV per nÌlcleon through an excÌÌ'Ìsive e)<pe'iment

bctweãn the two partneas of dissipative coÌlisions
* Th" experimcntaÌ technique and the set up as weÌl as
t_ the dala recluction to derive the relative velocity
ot of the tlvo partners and the recoil velocity of the

inlprn.Ci.Ìt .ompl"x hav" bc"o des'rìb'd
cLseun"^'"-". 

^. 
obsêrvêd al ow ênergìes rhe emis_

sion angle of the light pa'tner' relatively to the

*t*p""i.".t 
?e.:o.úed at th€ GÁNIL NationaÌ Facility

in Caen' Fr1:: '

grazing angÌe, is di.ectly connected with the degree

ãf reÌaxation ol the inte.acting system However

from the recoil velocity of the inte'mediate complex

which is found to differ faom the center of mass

velocity, we infer the presence of preequilibrium
particús emitted ea.ly du.ing the coLlision This
iact as weLI as the paesence of dissipative coÌIi-
sions is welÌ sustained by semi-classicaÌ calcula
tions based on the Landau-Vlasov equation which welÌ

reoÌodu, ed 6 I a1pe1i6ç,n 21 ooservables tretoil and

r-.ì-rive reloni ies'o'. W" ,e.r'' haL ìn lhis tn"o-
retical approach thÊ inte.play between mean field
feâtures and two-body collisions is taken into
accoìint.

Experimentally, we we.e not able to disentangle
p.""q,.rilib.iunt Particles from particles evaporated

ty the Ìight partner' Then we derived from semi-

ciassical àalculations the numbsr of preequilibrium
nucleons ApE as weÌl as the total energy removed by

these nucleons EpE as a functioo of impact paramete'

m--asur ed br l\c rF.oil veloci y of Ihe ir'crmediatê

".-nt"*'0 'l tn lhig !.-y and lrollr llrc experimentaÌ
knowl-dge ol d)_dmics of Ìhe Ì'o T,. 1ners. primd.y
masses:

Á a r r\ \ ì 
j

^, 
" ol P | | q\ - .;Ã e lr,, e-, .;1 ,ì € I"Ì l- -r ')

of diflerent final lighi pa.tners (with atomic
number Z : 5-12) and total excitation energy :

L

E* = TotaÌ Kinetic Ene.gy Loss - EpE + Q

were deduced. The quantity Aror relers to the total

mass of Íhe system and only mean quantities are used

in calcuÌating A'. At each value of eL, the Iìost

probable angie of the correlated heavy partner'
ae r. *"" deteamined as wcll as the associated mean

H

velocities <VL> and <VH> which a'e srÌpposed not

modÍfied by the deexcilation of light and heavy

partners. Note that Ai are only calculated for

e = 15' (to suppress bias due to strongly peakcd
L

dneuìar d:sÌribuÌrol sl af^q do no 'uffel, the rê1"

uoã, a-..u, ls Írom .-Ì.'''. aonc-rn'ng E. O rÊieri
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Ratio of the number of evaporated nucLeons by the
Light partner to the total number of evaparated.
nucLeons for dì.fferent atomic ftumbers of the detec-
ted Light partners. Open (fuLL) symbaLs refer to
O ='15" (3O'), F\LL (d.ashed) Líne ind.ícates, farL
e -15' (JO') lhe derivcd r-tias A /(A -A ) whi.h

LLÌOTPI
are expected for a thermal equíLíbriLlm, Errar bars
came maínly from uncertatnties in determinì.ng the
veloctty and the mast probabLe angle of the heavy
partner.

to the mass baÌance and we have to mention that pÌ.i-
mary masses of heavy partners A' were deaived from :

A'=A A -A'.HTOTPEL

Then Ìhe number of nÌlcleons evaporated by the light
DarLner 

^A 
was normal:zed to the lotal number of'L

evaporated nucleons :

^A 
=A -Á -A -4.TOT TOT PE H L

the quant:tv A re'êrs lo the meosured heavj mdss
H

and A is lak-'ì equdl 10 2 Z - 0.5. The Íigune,L

shows the evolution of 
^A 

./^A for diffe.entL TOT

degrees of .elâxãtion characterized by two detection

angles gL = 15 and 30" and different zL : 5-:12, as a

function of the total excitation energy. The values
observed, which .efiect the ene.gy partition provì
ded that evaporated nucleons from Ìight and heavy
partners carry away in avetage the same energy
(which was verified by simuiations), are found to
evolve lrom energy equipartition for total excita
tion energy cÌose to 260 29O MeV to a repartition
close to thermaÌ equilibrium for totaÌ excitation
ene.gy large. than 350 MeV (iines in figure). Note
that the above hypothesis on p.eequiÌibrium emission
affects the values of the totaL excitation energy
but not its iepartition. Faom the direct coarespon-
dence between eL and the impact parameter (or recoil

ve.ocity) obtêined from semi-classical cal' LIa-
Ì:ons"'. we can, deduce inLêrêcÌion Ìimes in t he
rangF 5-10 10 ' ,. C, compdred 10 ow enêrgies wc
observe a shortening in time to approach a the.mal
equilib.ium in dissipative collisions. This shorte-
ning has to be coÊnecied with the enhancement of tÌ/o
bodv collisions which reduce the ene.gy reÌaxation
ti-:13).
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