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When studying the dynimien of large=amplitwle nunlear mo-
tion such an occare in finnlon and hcavy=1on 1eact lone, a une-
ful ntart ipe peddnd 4+ che sempation of the e, ] degreen of
fresion 1nto 1wo typer: (1) a 1oew col hietive aomees nf Tree-
dam deaceribing the shape of the nuclear surface that are (reat-
ol oxplicitly and (2) the remaming relatively large number of
internal deaqreen of Froodem That are treated implieitly. Onec
mich a aceparat fon hag been mede, 1L s neceonsary to deoceribe
the tranafor of cnergy botween the eollnctive amnd Internal de-
grin s of froecdom, as well ac fhe VYoo Dluctaad e,
col leetive degreea of frocdom arlising from an impllef: Lreal-
ment o f the intarnal dearcees of Meodom,

This problem han been studiced previounly at  ariour. 1ev-
clo of approximatl len by meana of elasnical yonorall: ed Haml 1=
ton equat lonn of mnt..lon1'2 G one extrome and Fokke: Planck
.-quallnlm:'-c' at the other., In the Ffarmer care 1he Brownian
luctuat fonn have biren neglected, and in the latier cane all
the terma al feeting the average dynamical motion have not bheen
in¢ldexls. The woal of the present work In Lo doseribe nimal-
tancounly bhoth the averade dynamical motion and the Brownian
flactuat fenn in torma of cuant 1Hiea that are calealated from

ppect i led ruelear mudeln,

I'or thie purpone we have dorivesd The geneal P god Liouv il be-

Fokbor="Tape), ohoamdr o] lar ogngat jom
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vhere repeated indics are to be summed over from 1 to K, for
the distribution function  in phase space of mcl :ar collect-

ive coordinates PR and moment a Pqs =« 2 D

iy Nt We
have ineo:;orated Brownian fluctuations under the assumption
that they arce a Markov mocuess and are restricting our consj-
derations to nueclel at Lifoh exc-itation enceray, whoere classical
stat.iatieal mechanies is valid and singleo-narticle effecets are
nealivdible. We are caleulating the miclear volential encray
of deformation V oin terms: of a Conlomb energy and 1 double .
volume intearal of o Yukawa-plus- 2xponemial folding ranciion’ 'Y,
Lhe inertia tennor ™ Ly means of the Werner=Whoeler approxima-
tion to incompregsible 1rrotatjional l'lnw,"z the dissipation
f.onnor vL_inr hoth ordinary lwn body viscosity and wall-and-
window one=bordy d:l'Hip.xlion , and the nuclear temperature 7
by usne of the Bermi-gas model. 1t is our hope that the calceu-
lated widths ol distriimlions in lsnion and heavy=-ion reac=
tions will prove sennitive to the dinaipation mechaniam,

Boecause of the practical qdjffleulty of nolvina the gone-

ralizod Liouville--RFokher =¥ banch-=umdraae o rouatlon (1) cexact ly,

wo have trannformed il into a syntem ol coupled nonlinear
firvo-order difterential eguat fons for the average values and
variancees of {the collect jve coordinates and mementa and the
averdage exXeltatjon cnergy, al two ddifforent Tovels A approximae-
tion. At the hiagher Tovol we retain all teeme Ghirouah ©ireest
aordoer I the varfanees that appear in the equat fons for hoth
the avear e valuaes and vorejanees, whevoan ot the Tosser e

woo nealect the varcanes e in the cquations for The avera:

valuen of the eoblective comdinates amd nomenta, AL balh le=-



vels we retain all relevant derivatives of the potential cner-
gy, Interiic tensor, ond dissipatlion tensor, as well as all

terms in the average momenta.

An a Cirst application, we have colved theso eduat iono
nunierjcilly for initial conditions that are Ltained by apply-
ing the transltion=state method at the fisslon sakdle point
for 236U. At both levels of approximation the calculated va-
riances diverge to infinlty belore the system has moved ajjare-
ciably fiom the saddle point, presumably because the systom
is on a potential-cnerqgy surface with ncegative curvaturce in
the rission dircectron. We i cuarreuv._ ... o LO UNlerstaha
whether this divervence in the variances represents a funda-
nental deficliency in the theory, or alternatively whether it
places an important upper limit on the magnitude of nuclear

digsipation and the time spent 1rom saddle to scinsinn,
This work was supported by the Alcexander von Humboldt
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