Qp_e_”_f‘ gL‘OWJCWM SystemS:

So fac, we have considerecl Csolatent @mw

g‘ls&em Hat do Vod dlkeccct Loicth Hiedr elivianmond

:Ii/\ DQGQ'“L‘A; CS([ACU..‘QDM Sﬁ)«t@lﬁw @(Tm U:,eQ( ock Lo,

O thtrbmm%i;‘o&d tese wl—erccﬁws ma7

b ™ %u&&uw Q\\QM& To Ao s stch
GFQJ«\ fj}rumh.w\« Sjg‘u‘us, we unhoduce the

;GQJUA;LJW( DFQ(CJDF,

TJothis eld, We fom coniideC & 3uagt(7;w 9734,%,
whuch © Prepotect He stde [F2 The
rpectedion velie of On cbsereblx A s Han

(2> = <EIANE

Ned cowvidler & gt aulaws syrten, wheek %
Pl\ef)evreo( u o Oﬁ' Hee sdete S Iﬂ:‘,‘> ok,

Fmba%% p"l! w e re EA:—PMSA_ (X«-é&w
cone tie {xPec&aﬁw volue SWaella be

(> 2pa S AV



Thes cow be wvitler, @3

Chy = TriAR
in derms of the detsidy i

é = ;Pﬁ Iqugv\\

To See s, We itz
(Ay= PRCAPEAE 2L
- ZpnSEIAIED / S

A few CPmP.e_r.\'(,’tes 0{7(8 Qe ;
(1) %15~ edjoiknest -

?)Jrz Eﬂ-%ﬂ%)@d = ,3/ swce Pu€(971)

@ ﬁ)fo%{z\)‘(#?i
(Elplgy s 2R T X IED

. T 2o ¥

NDMG»Q:Q(‘_(%&
To{pg - Sl 29 MEXE [
\——v-é—\-;,t

> ;FM—: ;L\/



o PT= D pn 1T XE LA X
M h

- = wXEul = (\L DUre Metg
%(Ph ]g‘ ka‘ (o ¢ TPUQBCQ/
1-€ ?kfl otux =0

BTSRRI A S

. z 1, i plce yhete

??‘“ iq‘ othenrine
° Exo\mlole:

Cou soder e SG)((A 6‘1’ al elechon T(’\L 'J’QJ@Q/L
Soace Cou be Spaumed by He setes 1D aud .
gome :P&bm ble C(P/bzsiH Mmadnees @re

; A 4 4
s (59 (Do) B G

(Qﬁ \M‘/\ACC\ dWV\L‘«, V\,\Q&vice& C.O(vvegpcuck +o Pg{(%ﬂ;(

A ‘gi:) @MX’M 4 @H,Xil N Puced Sete
> PL

K

£o7 4 7 X1 ~p pure stete h)
Suee ’h{é«sézi acd M{@s%’@,(gg
has ta exged veluen OAL4



/”/\,L Com:sfcmotda/ WV\QQ&M ace

Tl{ ( ,’) A ?J{(_Z)

TP L

o

{

@32 L1axal + 0 lox@( = [1X4]
(1Y

Lz

‘m'{fom, (Elg (ole)pouds do e
pure ke o =y 1)
Q: Both foc p ond py Hhe probebili
to fod e sl e shets |1 o o
How @re (5,\ Gad (33 CM\L@W?
A Considec b €rpechetion \elie o an chiewette &

(63,7 Teibpl

A

= > (el @ ‘_-H 11 X4+ ex W) le
&=V
. LGy Lcu ety

<@z>>“ Tr{@m-z {16117
(<4~\+ <u) e ()
= z<4‘|6(¢)“‘(¢l@|l>+ u(ﬂolo




(_fkle dehsi(»\r matuix for ¢ spih>

The dewsthy patux for & SPL-re Prctcle e
9 x 2 madux , whicl cax b Lepatded lo.7 Hee
Ponds wenices. Specificaly, we on Wnky

g z(riegl

Lofrey ) & @‘) Ry f6-cy G il ®
“ 1(0‘)4'?:('04’._2_(&6)}2— O-'l/

whore Q= (Qm%,%) o the Pawnl Vecker.

Suce {é\ s heruiten. (’stfg/ me lae

otk @5 G nauk be veat e also ser ek
b Ao - deee L/

Menrgorer, for @ pue shedte, | we e
Tr h S = ,\f‘n\f = 4/ (L+la®) = 4

so Wik lel=4 for e puc sheotr |

Hore e have Wsed Hfogh

A a_z, G,(~(CE
dot (2-8) = S ) legltlegt-lal
o, 4o, —07 T
S = - |el

aor Irfa-gl - o



weplyivg Hhab Q-6 hoy the etjorvetses ¥+ (el
TLLW& RS g '«\@ve G!me&)] yeor,  Hw Pwr( Yim(z,
O“( C M,M S‘-IY&VH H/@LVQ‘ ow Hie S‘ugrm

oY e Bleclh S(Dhere, 2 Q

—

(BU m«RM"L,_fW el Wﬂ«'(mfa
shake , Wwe ham
Tlp?y= wlavlel?) <L = lalt <t
=) le\<4

Toc exowple, foe o sfen W @ Covplete

Sdehviiccl Wickie wil (5, (% fé) , ue (oo

V(EHe i) -+ o lelmo o e

The egrabion of Molion ftr bee dumity mehax teeds
vh By p1 = R 2opy [ K
= Z@h [(i’aé){l%h SAFAEN (Mﬁﬁl))




U siing the Schidinger egtalion, we have
N T N S R
ad -1k hl = R
Thus, e dend
K= 2p, IR AL
_ 43'(% P \\(L\X\(k‘)_@ﬁl%)@cwa
b [\-:1! {g]
AT )L'k&tﬁ({] = El’fl\,(a({\)

Vol Neuw@ny
~€§VC~C-('(EJ\A .

Exomple: Spa precossion

Led ws tevisc 4he poilem o} Spk P&ma\%
0o @ cowsted Wequelic fieet | desercbed
byt Howebbwin W= B 8 (B-feld
poGily ih 2+ diichon ). Sdiee Hee
devriby mabtix COA be wntloe @

?9“:) = %(ﬂ+@(u»é)/

w-e%u-



N
AR
——
|

15
(P
L

7,%\‘ 9_': F(":] = 9
= [h_zlt—io é_%) —-!i __(L] é—]
: k%o [ 02, 0,0, + 0,05+ 80, |
- ’Rj:(g ( o, [0, 0,)+0, [@»%10&’)40)
- W (g 208 — o 20, )
zik_;_*@(a)(@%—aba}) Gy =
V) GowSH

at
Gy | o 3
2
Gy ‘,J(.] Lo 0‘7 + Cc (¢)
“) ( &5({‘ B ( Ci‘b(c})

N Q|
2 \I (os Lt 1) - &y m(mﬂ (aﬁcq)

cos (wet) - sm(u&c)J ( a‘(c.,)
( sinlut]  oSlt) %449/

. R (2] &

/Q(iuuﬁkdoccl wmSe rodehon 57 .t

—
—




Reduced cteus RAT watbnces -

Now-pure states coun nse
L4 we brace dubk e
deqrees of freedot Ossecieded
il te enviopmandt of & %&wmn« sy shem
Specifeaty, thy  exrpectetion velie oF ok
6 bservebln w A0S

<é¢> = e Ji@)A-f%L

= > (hpknyl @/LP | Y\,DM@}

ENVIR:fMaNT T

MG e e Tt
Z_</V\;5\<m, @A@MA)WX‘“ <MA\)F|V\Q\“@>
hang

- q?-_ﬁ </V\A\'@A\MA§ QV\@\M@ <m6\<MA\P‘VlA>M6>
V“ﬁ “*? T Thame
= V\E- <Y\A-‘O/LIM4> E_<%\<W\A {DIY\A>]V\6>

s ;= {mpl 0 OA W\;D
V\Alm/fmr @A\W\AX\MA ﬁAlV\D Z<MAl(’9APAIV\A5

Hore e hare da Hee
reclieed dﬂmtﬁ mz b A = TrAﬁE @4« PA l//

(%zfrr%{fb}/ i He poctiad drece dafuinecd @b
<y | Pa ey = %(MKM@(V\D\WQ/



[ indblad eguation for ew opeh quotdum Sy

AQur NTUM
3YVNTEM

ENV‘RQWMENT

In Mauy cases the wderackous

o} @ e,grucurfim Syvhews Wik ofs

plionmet b con e tlesenboe
b7 o Licuville —vou Neumaun

(@r L';mo(b(od) ch(uqtm ol» Hee fc(m
(4N ( A A A
b p= ®p= wliplelp,

wlf\_ol‘ﬂ ;6\ (s bl redleced A by w.ehix Gr‘ﬁ&

U, How lomreu. 1:l ol &

%DM(Z\M Sq5keit WL j
O o Liadblag dissipator oy thee form
16 = x(ﬁ(@'ﬁj« L UC Y
For sowe operedet (. The gouerckot of e
e eobin s Lkiowin @n bl Licuvillea.
hpove, the commtsdator L (.p) desonbes the
irtory evoluhun o4 e guaamm sydbern | o
was tsolekeq , While e, Luvdbloa dissipater
fecounks foc e ey octions Wt e
Pluirov g



£ xample : Pure dephasivg

Let us comsider & Spiu-tfe partele tat
\D(tc%&% i o ex ke rpall Woypetic /f“e‘d%
Howerer | due o Juckustiao W ble envuomatd
e moguataC f%ad § ek convtek 1 T
Ts rictian G- be desuibed bb o Haw Uomeon
O% Hou fmﬁu

fu = ﬁ_{ (W + Sw, i) g‘%i

whore b racder vondde Sw,) desteibes e
%Q.L.Mm; of Hw field  We astuus Hak (£
\/\QAAMA/@ oWn G IGe <Swom>z O', otdd Hee
mes are Bouyion Wi a vanauee
Hek we detota ‘9‘3 ¥ - Unoler e &sww\()h\owb,

Ote oM ]Co*f wedote @ Livdbledk eQTwif
recdity” (here we do et Slow e dorvation)

AN A

%f\z _L-L[mué‘z,(o) ’\(/(0‘2(’)02 L&16, 0
z -0 1[O%>(OJ X/(@PGE (G)

Suce 0y = &y , Onck by 1

O



I N
...-C)-J“C _,_Ob
A o B
- O\,((UO:( - aa(u ﬁa - GZ(L/’J&)

4 (a,((u 0206y 1 G0 0,66, 4 Colir 6,
—__

> - %“.o( Gele) 200, ~ Byl 27 0 )- ¥ (@ctag o,
= Wy, (actcy - gt ey ) - yloxto o+ 050453)

2 0“\,((4-4 O, + 0yt 0y 4—&%(@6:2
Ay —or-W, 0| [ Ax’
'_“> 4_.., (ﬁa) = Wo “(K. O af)
Qy
=D Q)= U= sk &

e O € o ©
& () - Cemogy )2

_ O -t -l O+ Q%
&)= e e[y




| - Qx (o)
(&x(t!) = e“Y't (CQS(u)bL\ﬂ_‘SIu(%{)&') (@(c,)
_\(“: %\(()'Uk 0 ( O -—3{0(&&))') (ax(g.,)
= e ( ( o (U (et ) ?t],ﬂk.,") O cb{"
/'; o )(lu,,’e) -5 [w,-lf] O (.:,)
2@ (S’ﬂ»(wolf] (o5 (wyt] Gy (o]

QA ()

whick 15 @ coplelely classieat | Shedivtieag mi<duce |



