PHYS HiH: H-15-20

N~ e AT
AS'()= —AWE) - AF
T Fovee 1
x(?mlf ]% \ ,/’/
X cz 4@//,/2
g — — S S i/
. 1 Xoi Xm sk
FUxm) - F1(x,) = AF
(x ) - F(x -~ AW (v)

B6) | s,

¥|vnc". e

Yheovem: ?(\)>
J

'. ‘ ~AS ()
Crooks fluct. < Q‘AS (V)/k3> = Z ?(V)& kB
1%

Theovem (199%)

/m : 23936
= 236
- Z36) = 1
—AS'(v) s ’

.:‘—Qrznﬂ.(k\' 61(4&")3
BAWM> _ "R AF\ (1217)
C




""‘“"D cxpun'mmi’St encln oht Ca.h.u\a{’c AW(\))

prob
h.’shgmm! Cvom  mean
S Cﬁﬁw(v) —“_9 CX"’V“C"’
AF = Fe‘l (XM\ - Feq (.Xo)
‘eq‘
=

C\ﬂmnjf Cnd;nj ‘)\\S }
XM al’\d Vﬁv‘ﬂ ,*

2 +o get entive curve
X, Xm X
a%pcvfmwl-a' pro °£s: Puil{nj RNA (555 ot °mlcv¢g)r)
A~— T T e

RNA  hai p 'n

handle
A

-M unfolded
o

RNA  Free enevgy  Can be kwiwn
‘o 3oaJ appr ox. Hom $eq. of  bace

Paris = knew AF ¥+ c¢an
check :ravzj\n;k{ e(tua’-

handl
drdle —> ‘x:oloveoh

° U—P‘VZ:’V\QE; Val:(xq4 jon: 2002 ( L';(;'/\avo” et al./
gl"wce)

° Cvooks \;ql;c}a'l"\ow.' 2005 (Co“.'.,\ L+a])
Mhhvc>

/\/\/\/V\M

:@ can t?( 3w\wn“2cJ +o C(Ulom%\ﬁm aS ‘VJC”

0 ({\/\MW"'VIYW' -\)_'-Oifz‘jmskf : 2015 (A" et al,
Neturt -P\njs)



vaj’f\m\nj to Fev: encews bles

<+ pre\oqb(\.lﬁo clagsical
S S‘_CW\$
+ mastev e(«\Am’HO\r\j j
!
oLunM—um mechanics -
/\/\/\/\/\/WW
GopL: *o devve A
O‘)en / ’ W
C1V‘M1+v\rn 'qma\n"’vm master c((wa+‘0\0
Snﬂems -f—or ® Sloé-\’cm (,ov\r)leA +o enVvifon.
=> L'V\Ab(ad - ‘<O$Sh ko Wg‘k.l e qu a-h\,v‘
(1a76)
g ‘F‘D\A\I\oka“'!.oﬂ v‘\: ownr UV\ACJS“'OW\AI"Aj
o4 decohevence
\1 _
tnv

n+ecactions l?/{: ewV ¥ S“S"CW\.“

qmmi’. .
1 \
549 v examp\e: Weasurement whe rg
\eads o

Yhis wtera thown

)
P! o\j. 555 9V|+0 b ¢ € ijcv‘.g‘,‘tl‘éc,
° in 3cwwﬁ\f ’ Sewc\ralileal
V\/\(ﬂsmftmcn"'“ Inatd does
wot leash o ollapse onto
o ne eijcmﬁrm‘rc
o o
LAS| |AR\ . OPLV\ ('1|AC§+"°V\5 ,

NN

'...___> de-‘r'h o-c ‘anvvvlo O(Mathf_)
like work

:> W\Caij of Yehaos'  in QM

+ it relatron ) equih'lwahon



@ vuml'um 3"&*’ weeh

YC+V\”\ +‘0 ‘H"! ).o!ca OL CV\SeW\L\C .
Parco‘ a'l' +=0

VV\nn3 Lu'u'es o£ 'an Sj)*em P“

claical ensnble’ P, (0) = hectior of
evnsewmble PHOG'”\

) S‘\’a'\'ﬁ n

quan%m ev\Stvm“C: F (O): Loac. o ensemble
/\/\/\/\/‘\/‘M/\M "

qwﬂn4um

}re Pavcd 'n
gh’re ]/\‘Pﬂ>

Here {\LY>3 b2, e s same ar bitvary

set g ({\Aav\-\’v\m chates v a Hilber ¥ space

Note : ZH)“>} doec wot have h be

VAV, Va4 _G\
b"”"vjo‘ka‘ h éa(l\ b'H'H‘-‘V/ bv Y

a Lemplete

)7&/\“‘ we \ml"l Teqwfe h'“‘fMal)—Zd\Lj'Dh -

oty =1

Co‘)ies"
Mu 2 2 7 A D B & 2 A K D A '
Probﬂbi\i’riCS'- - AV J
P‘(o) Pz(())

Pzo + D Pyl

n

Clacsical <take n 1S chavact. bg a olv(:i wte Jet

ob  physical qmav’*i’lf(s: E. , Xn, N,, etc



@\Aw\"wm S‘}'G\H ‘\’q/m7 \s dig(e,cm'};
pbse rvable (A OPEVJJ'D() .

in stakc |"P»7 The wean wolue < A7: <(\P"’ \/A H}"?

‘?w 7 jenwo\\ ensemble .

<A7 = Z Pn <WH\A\A‘PV\7

N

A is Hermitian, e-vees \a7 Such Yhat A \0‘7: a \a?

/(\
L) Com Ple"—‘ Lc&l.s

e-vals
CAY S 2. Po <l A [uddal g,

Y@=l = Lpadwalaylalyny

= 7 o pul<alp>!”
rMNa . )

T

')IWo (ovn"'rn.lv. ‘\'o P”\’.'

'?n Lrom  chosging ghele V47
Prom enSemble

¢ \(a|\|)n7\2’ prob. -\'o’ 3@4'
result o when 0\“'_‘3

me asutement 0L A wn state “‘l’n?



