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Thecoefficientof self-diffusion in three-dimensionalclassicalliquid is computedapproximatelyfrom thehierarchy
of kinetic equationsfor thetime-correlationfunctions(TCF).

The coefficientof self-diffusionD5 of amoleculecanbe obtainedfrom theTCF ir(t) <p1(O)p1(t)>/<p~>of mo-
mentump1(t)at time t ofa chosenparticlemafluid byD5=(kT/m)lim~~+oii(z),where~(z) = f~’dtexp( zt)ir(t),
wherem is the massof aparticleandkT the thermalenergy.Herewe shall obtaintheformula forD5 from the small-
z behaviorof thehierarchyof the equationsfor TCF.

Zwanzigwasthe first to succeedin derivinga kinetic equationfrom the Liouville equation[1]: ir ‘(t) =

—f~drK(r)ir(t r), wherethe memoryfunction is

K(r) = <p1k exp{i2~r}~p1)/(p~), EW=PEP, ~ = iL, 2=~~P1V1 j~=1v1u(I,i)V~1,

P=1 II,

H is theprojectionoperator,L is theordinaryLiouville operatorand u(i, f) is the interparticlepotential.If we use
theidentity [2]

exp{t(A+B)} = exp(tA)+ fdu exp{(t u)A}B exp{u(A+B)),

for the arbitraryoperatorsA andB, we canobtain anexpansionofK(t):
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2f(t)+ ~II(— 1)~~fdti f dt
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2 2 2 Nwherew
2 = <F

1)/<p1),f(t) = <F1 exp(iJ2t)F1)/(F1>,F1 = —~1>1V1u(l,j) is thetotal force on a chosenparticle.
Now onecanwrite theLaplacetransformof K(t) in the form

K(z)ow
2f(z)+z ~I~f1 z~(z))’~1. (1)

n1

Thenforz -~-+Owe obtaink0(z)~w2f(z) andii(z) ~{z+w2f(z)}~. FollowingZwanzig [1] we maywrite the
kinetic equationfor the TCFf(t):f’(t) = f~dr V(T)f(t r). where

V(r) = <F
1J2 exp{iE~r}EF1)/<F~), p~]~rQf2Q, Q = 1 —R, R = <F1
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