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Neklion Physik, thiverazilidt Mdnchen
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wWhen stidying the denimlen of large-amplitude purlear mo-
tlon much an occure in flanlan ad hoavv=lon oacet lone, a ane-
ful mtart ipe peddnd 4 che semation of the e ] degreen of
fressdon nto 1wo tyers (1) a 1ow eol Lidekive aom e nf Tree-
dam deneribing the shape of the nuelear nurfaes that arne treal-
ol explicltly and (2) rthe remmming relatively large number of
Inteinal degreen of Frocdem That are treated Impliceitly. Oneo
muech a acparal fon hag been made, 1L s neceonsary to deneribe
the 1ranafor of cncerygy botween the eol lnctive and Internal de=
griva ol rrecdom, ar we!l ace Che Feevnla Dlaetual oo,
col lective degreea of frocdom arleing from an Implled: Lreat-
ment «f the inmtarnal deorees of Moovlom,

Thin problem han been studiced previounly at  arlow. ieve
¢lo of approximat jen by means of clasnical yenaralil: od Hamll-
ton equat lonn of motjon " al onu eatrome and Fokker Planck
|'qlln‘ll|nllll3-6 at the other., In the Fformer care the Brownian
I'lactuat jonn have been negloegtoed, and in Lthe latter cane all
the teamn al foect ing the average dynamiacal molion have nol bheen
In¢lmdexle  The qoal ol the prement work In Lo deseribe simul-
tancounly hoth the averade dymnamleal motlon and the Brownlan
LTactnat lenne in toam of cuant Hlen that are calenlatad Ffrom

ppect led paclear muleln,

I'or thin purpone we have depivedd the general bzed louv ] e=

. - . . .
Aloxamdea von Thiadsoo ldl Sendor He 80 i tent il Awardeas,
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vhove ropeated indics are to be summed over f1rom 1 to K, Vor
the distribution function € in phase space of el :ar collect-
Wo

ive coordinates P and monmenta Pgv =« 20 D

Iy N
have tneo;-orated Brownian fluctuations under the ansumption

that they are a Markov procens and are restricting our consl=
derations to nueclel at hioh cx:ltation eneray, where clansical
stallintieal mechanles iu valid and singlo=-particle ofrtects are
neallaible. We are calealating the micelear botoent ial cnepoay

o dedformatlen Voin terne: or o Conlomb energy and a odonble .
volume intearal of o Yukawa=-pluss 2xponeiial folding fanciion’ Y,
the fnertia tenmor ™ Ly means of the Werner=Whoeeler approxima-
tlon to incompressible frrotational l'lnw,"z the dlssipation
t.cnnor vL_inr hoth ordinary lwn body viscosity and widd I-and-
window one=boiy d:l'Hip.xlion , and the nuclear temperature

by usne of the Bermi=gas modcel. 1t is our hope that the caloeu=-
lated widths ol distrilmlions in lsnlon and heavy=ion reac-

ttons will prove sennftive to the dinalpatlon mechanium,

Becianae of the practlcal Gaiff lenltly of nolvina the gone=
rallzed Liouvi1le-Fokher =7 tanek-clamndraseiiae eauat lon (1) exact ly,
we' have Trimatormed it into a system ot coupled nonlfnear
firvceorder difterent tal oonal lons for the average valuoee ol
vartanceoes of the colleet Tve coordinat e and mementa el {he
average exeltat ton onergy, at two dilforent Tevels At oapproxima-
Lionme Al the highey Jovel we retaln albl term Lhronah et
order i the vartanees that appear n the eqgnal fons tor bot h
Phee avesraeie vaboaes aned vorrtanessy, swheroan al Chey Foweer Faseas
wer destbenct The varvoanes s In thee capal ionz tor the ave e

varbnes of the ol fesl ives ecoandinated amd momenta. Al both lo-



vels we retain  all relevant derlvatives of the potential cner-
gy, Interii tengor, and dissipat!on tensor, as well acs all
terms in {he average mementa.,

An a firast anplicalion, we have solved Lhesc oduat iong
nuaerjcally for initial condltions that ave sLtained by apply-
ing the transltion-state melhod at the fisslon sakdle point
for 236U. At both levels of approximation the calenlated va-
riances diverge to infinlty bhelfore the nystem has moved ajgqae-
ciably fiom the saddle point, presumably becaunse the spystomn
is on a potential-cnerqy surface with ncegative curvature in
Lhe fission dircectionii. We wi- ocarren . ... . LO UNLLPSLALG
whether this diveruence in the variances represents a funda-
nental deficlency in the theory, or alternatively whether it
places an Important upper limit on the maamitude of nuclear

dissipation and the time spent from saddle to scinsinn,
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