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( PREHISTORY } Clagsical

Brownian F“*Ecle .

V=-YY + Z(é) Lanjevin focce

(&f) =o QUL = C 5 (¢ )

Elechronic ciccuits :

d Q £
R*T{ = - C + @)

! £(¢) 1s added whenmever it leads 4o usehul resulbts.

Howevcr, w case of hon“nea.r resitince,

R% 2 - f((ﬁ) + £(¢)

a.<a> -<F(§) ¢ - F((cv) ‘“‘,éf” ’F{("? .

( D.K.C. Macdonald)
Worse : x = (=) + 4(») &(t)

( 1+3 — Stratonovich )



HISTORY Quantum Lahjew'n equation

X = -c[H,X) 4+ Sco

How to :Pecf’fy the operater ¢Funtf¢'or\ 5((-) ?

( Kal & Benﬁurio.)

Conclusion -

Inelude explicitly the noise source

Down with Laniev{n!
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Not a deus ex mackina
£o create iruumibiliiy or

PRESENT AM b‘-‘l"\ Lo ‘lﬂ‘fﬂ)’ co\gﬂa&f!

Hrp = He + Hy + 2H
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€ (*) = ‘l;r pr(t)Q

( ﬂ Assume inikial shrbe uncorrelated ?1-(0)‘ (-"‘(o)' @ P:'

(11) For small &t o second ordet in N

oat) = @0 + ot d e<o>+

e s,
+ At )\"J dt {Tr‘( e .( 3 eq} Qs(o)
(t11) Concude (Zwanz 4)
dp_(¢)
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REVOLUTION

Mintmowm requiﬂhéﬁh : At all Hmes
¢y Tr o =1
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LTy gy pesitive definite

Conrequen-fly , f és =&£ Ps

conditions on L (Korfakowskc; Lindblad )

Our result violates (iil) ngymh've pmﬁa(pilc"k'cr

Culpril.— : Kepmﬁu( Randomness A!!'ump‘h‘dn



\ FUTURE New a({pfoack

Total equilibriam
f = e ' /2 z='|1::eff"’ |-lr=_Hs_+H,+)~Ht
For an)r o,,mm fons <F) = Tr F§>

: (F(t)F(*H)) - Tr {F FCrJP }
contains all requiced informetion and is exact.

Moce qenecal: foc two operetors G, F '_ac{-.'aa on S
. _
(ﬁ-(é)F(*ﬂ))q . 117.‘ {e¢rme}

S %
Expliet caleulation {0 order b gives

(GF{r}5 = (GF(r)) {EAZ fo 3 g’ L dﬁ"(Hr(—iﬁ’)Hr(—iﬁ"ﬁ}

T t’
_ /0 dt / dt" (G [Hy(¢"), [Hi(t'), F(rI)5

[ 1
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0 0

B T
= W /O dg’ /0 dt’ (H(=iB)G [H(t), F(T)])s-

?ﬂft -revoluh'ona.rj calewlakon omibs !‘h:‘!jf«.'f on /q,



LEXAMPLE

Hy = 1(8+9%) + (P Q)+ QZINQ,
Bath -Frequeheie.r dense and ‘& smooth
Qk= ,Zxkv?v P=fowpv

1-:-. “Z(P 4_“:‘, )

‘L

w'z ae 2erces of (e(w)z w'. . {u-—k"

Refu“‘mj correlation «Pm\c{-n‘an'

eq ' ..
{4, Q° “) =519 o {C"H‘ .ot + ¢m\of:}

x Q&

Pole at Q&I o

——
yiells standard reswit:

Cam"ex w p[ane

(Q ) 0&}) {c..u. !i’: tes Q& ¢ S Ju}
Pole et w= -%'- yields ex'b{— -;-;li-]



(couc\_usuows

Do nut add a random Force without

the source from where it ar{jfm:fu_

Do not uge the woed "randow"

AS A means to cover yow rjnomnce,

Do rot take the unrealistie YR P]

condition iw which your System s
uncecrelated with +he source of

fluctuetions



