Brownian Motion oz[ SHO

" The damped SHO sits
ERALR in o medium at tempemnture
’ T . The mass is laraf; So +that

ot moves for o lon ‘ffme, COMfared
fto the time scales 07[ the medium . Thus we

can treat the Forces /’)rovia(eo( by the
meditwm. a.s randem

M d?x 4+ m>» dx + pw x = F ()
Lt* (= 0

x F = F(’f,) is in a randon

direction COMpc(red to F;_'; P(‘l‘z) .

Both of these forces Jast on{-j o
S/»or{' +ime (.Sé& P;'C-/'urr,)

Tl«is ™means
(FH)> =0
LF)FH))D> = A S(t-t7)

As we wfl Shav.)} the oscillator will not @8141'/:}@‘6
unless the random Force has :

Tk.’s K beca.use ‘l‘he dra s/ow.s you o(own)
while the Kicks speed you up. To reach

egu;/:'ém'um, »tAeSe_ needl ‘o bafa.n(,e,



o Some elemevﬂmcd stat. Mech gqives +he
aAIﬁr‘a.je, e,nef‘gj o‘ Phe o:c.u'lla,-for a/fer- o
Ion9 tHime

The Proba,bilf'ld to have Poshliav\, % and

morme r\'}'»(m F 1S

P()CIP) = C e’H/T

So
E = jdxdf P(X)p) H = T
Jd?(ofp P('X/P)
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& Naw réturr. 1o mechanicg where if

the Fara‘ice Starts al x=0 and V=0

at t=0, affec a time t we find

cO
~ = j Celt. t,) F (&) 4,

+

® ) = jdto e 74" t) sin (w,(=¢,)) F(t,)
o Mwa

t

Nof'e . TRy
) 2 |dt, €1 " coslwit-t)) w, + 0(7)
o mwo




o Now lets wau¥c the energy of +he SHO

versus timée

Ew= | mx* + | mw, x*
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5ub3h{ufe
E (+) fdffd{; F(f F'(t ) eBlW ST
X "cos (wyle=t,)) cos (w, (+-¢;)
+ sin W, (+-¢,) Sin w, (t -f,f)]

We NoWw camef'e the owero.ae, \A.Sing

FF(e) = A §G-¢7)

t/ =1, and C°“°-f>s'85 the t]
cos? 3 sin?2=1L = we find

This sets
'tn-hezr‘a.l. l,{sing

_ t
E (¢) :f dt, A e it~ t
o Zm
= A (L -e7t).
ZM."Z



® l\_/;w ot Jate 'fimes we mast /a?no(,

E =T . This leads 40 4he <So called
f/u.cfvl ation d:'&!)fu/:’on ré/la.tion A = Z.TM/Z
or

< F () l:/-t/)> = ZTng S@-¢)

prre.ssiné the noise FG) in terms o e
oh.csipaﬁve parameter,



