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Langevin Dynamics:

Loy e a2
H{¢}=Efd r[ng(r)]
10 (7.t) = Vo (r.1) + 0 (7.r)

(n (7.t)n (Ft)) = 2yk, TS (F=7')d (t-1")

Propagator:

¢(7.1) =fd3r'j'dt'n(F',t')G(F',t';F,t) ‘?:f‘ 7t
0 /2 = - -
(VE -V ]G(r ',t';i,t) =8(F-7)8(r-1")

Causality: G(F',t';f‘,t)=0 for 1'>t

Correlation function:

<¢(F"t')¢(F’t)> = 2kade3P}dT G(F',t';ﬁ,t)G(ﬁ,r;F,t)

Unbounded bulk

G, (F.157,1)0(t-1") -J'(

& (q,a))= 7 —iyw

Causality:
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gh (q’ t) f 2” q l}/(U

Jq(r -F' f —rcul l)
s (9.0)
2.7t




Andreas Hanke, Univ. Texas (K1 TP 10-29-08) Non-Equilibrium Casimir Force Between Two Moving Plates

R

MOUs"&"j gurface
(x 1) xeR

\_— ~,
A

{-
L

T:l
—& \_° o
19O [y +) f
— I\ 1)\ L/

»
X

()?, t) € 'RZ" iR hase ,)lane

-?_

G(7'1u7.1) = G, (F\157.1)

- (o e geo)

x G, [F',t';R(f,r),r] M (%,1:7,0)G, [E(j},o),o;?,r]

M (%,7:7.0) inverse to G, [ﬁ(i,r),r;R(?,a),o] .

(j‘dzyj‘da) v (3.1:7.0)G, [R(j:,o),o;R(ﬁ,t),t] =8(x-7)s(x-1)

bl 2.2 {5 4
Check: 7 on surface at time I = Jael “:F=Klu.r1)

G[r' ViR (i ),r] =G, [F‘,t'; R (it ),t]

G, [F',t';f?(\".r),T] d(3-u)d(r-1)=10

- [‘f(f\\'.(‘.!r

Derived using path-integral method with constraints:

A. Hanke and M. Kardar, Phys. Rev, E 65, 046121 (2002)
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Equilibrium Casimir force between two plates
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Equilibrium force per unit area on plate at z=0:

Fy = (Tz (Zm’» ,

independent of # and Z, E[O,L] (=check of calculation!)

Choosing z, =0

£y =}Di_q10<1;,(zo,t)> lii(")(”u’z t)qb( e 2 t))

z—0,z'—0

pz-representation:

d2 Uz i d —ieft=r' i
Gb(F‘,t';F,l)@(t—r')-f(zn‘l; &t )f“’ ) g (2,530, p)

g(z ZWP)__Q “Q‘Z_d, O =+p*-iyw

g (z\zio,p)=g(z\z; wp)=z Pt

(¢(r t)(p(r t)) Vk T.d ap IP(FW"M)J*‘;:": _im('_")C(z‘,z;(u,p)

(27}

C, (z',z;w,p) = 4fd§ g (z,¢;m,p)g(E,z;0,p)
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B dw Q -0
T2 f(zn)z Joar iw

divergent part (2 half spaces)

" [eoth(Q'L)-1] -0 [coth (QL)- ]}

Contour integration in finite part:
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Lit) = L, + £(t)
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BT

L(t)= L, +acos(wyt)

3a
F(1) = B (L) [1 —uL—f(wot,Q)] Qeayl
£ (w,,2)=R(Q)cos [we (t+7 )]
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Outlook
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