(C65B) PEC - 1Q clean - quantum derivation with

ansatz
Sunday, July 23,2023 12:18 PM

SC{ZH p Defarls on nokation:
Quanfum res Wy a’Phqlz'F a=¢o3

Hilbe, f ¢ =&
Zetols Toibial clate 95 € DOVE L)
T Jeal vhifary U € U3¢ LK)

Tdew| u-channel LH= J!U'l‘
n'e ¢ (W LILOY)

Fo

& Moy gate [cire- e L(L(3)

1 x sy gatdh = UA
o @ Decompose noisy gatéA

Sfm Pla Emm P[L
l&zpm@ it oo plo oud '-Hufméluz/ leff do a €imp@ core

Lt U=
u= I

Fo +t  none, leke  play ofU T4 siaplst  Gif ~Flp chomme(
N = {l~p)1:ﬁr 1 pY pX

AP = (""P)ZJJ + P ;r-f Equivalent superoperator

channel representation

Equivalent trajectory unraveling

_—u‘\_: ~—

L =4 TE peb 17
— 5 — : Pros £
~—_

Our circuit then is equivalent to either
T RE2, e Lo
e rab
= wif e P
Pl X [E“[‘?@: 'Zx

The idoal eypec babian  velue s
Bl =L 2D = THE%s,) = Tr(2h)=p

L/len Ye chaune!  thho duesr g, orro hawew,/

Erzd = Tr( 2Kk ) = Tr(XExs)
= Tv*(*Zp)

o —{1H~ o =AH~



s - Full circuit

bit-flip noise 1]

unraveling
(quantum trajectories)

R
probability 1-p Q1 ::
A

probability p Q1 :l E
)

A(p) = (1 —p)Ipl +pXpX

J\/O IS€ L’l verse

To U.m)a Fo ha1ie, wz’J l,'ze & iwl-ra«)u,cz tle Musarpe Uobe
Y R I
B e A A= AN=T
RY |2 A
Caonctel

Taking th  ansafy, /1\'()0): (1~-r) T &+ :/\O(r)()
we See M caer  of uuragely,

inyerse v o L noewss ok Crrcad _
T T v C0)leep) AR IR =N,
P p X t=r)p - | I!X_"i | & F
hs T ¥ rCl-p) Ix T & F
X * V4 ~p ~r|_><_ _x_ |

ideally, we what to interfere trajectories so that the no-error on will coherently
add to unity probably, and the ones with an error will cancel.

B (-0 +rp =1 " B (-0p+e(p)so

|~r-p t2rp = prr=2rp =0
Htp —20p =g Sawe Cond Mo
- l—( ]\2P) = ~p
Iy ﬂ— ==L ]

.
Recall Pl a probatbily, o0Lpsf,

pP=0 =>T= @ ne neie, Vlom,) b p7a aﬂyfé.,/

= | S r=1 oeleryintic A 6)4-flin  re arer Aefesiam A,
P b H1ip erasty jf A7 i’
pelfno ree Singlar Vol Shiee  abp(f2 e Al

Scpawmbly fre Shate

‘ Note that we could equivalently have used the algebraic condition and solved for r

A //\"[r r\\\ - T, \\ — N e . kb,



I\k/\ l‘j'))‘f'\.(f.)-/ wsnwe V=T v

i

A (-v)p = ry)y)
(~P)U=t) p +pr MR +(=p)r (X +(-0p XY

n

I

[=p)ii-r4 pr) o # Llnr +0-1)p 1Y yx

Same  conditlons a; aboue o jdafms, T = =f_

How to imp/ememé? Auas ~ Praéaéf//f/w

N S O e =L
=~L11L34(- Ir'(-._llj_—g r) XX - \
EI-FH‘IrI e L U-rltie! st {l r\Hr)
= Y[ Sp Pp FpE 4 gxP%X.?X]
with
w = i=r] +ir
P = IF;I Sr=> S5u )-T)
Py = er" ¢ = Sl 1)

valid Pk Diivbufs,

02 Pe, py k! oud  |pal Hpe[= |

Ho\u J‘D smplz(?
C2BD

if

Te (2N ps)

Tl ZE[ % pom 75900500 )

= ¥Se P TR(BTp) + WSepr TrEEXRY)
= wlsy g <BUL t Sip <3y

il

Equivallent  inler porhukim Sample prod

{t“u: A s =52 ¢ pp
X 'sz 75 B Px

€ stimafo, By = %52z + vy 2y

LE[ Em.‘f.a:( = <§_>id€u(

WTEmy] = WILvs,az,) T Virg?]
= w2 Wrzy + v Vrzg
= ¥? (2 GT‘J@%{)

Ciom = YIzy = Ho(l1-9)

P S, 9 )2 ~



(T/._—. |*£_J'%: Q,"___"'_(

¢t Tl it §l >-Z ol
Pt f wfm}" ;ﬁA,ZJw, zmuoﬁ,wf/c, #lh

SK(P LECTuRE
D efailed cal calalion [ Kb 2V “ l

Z*sz,t el —l,+/3 raad Bepnoulli  yovsts lo¢
£ Barnalh ( 45 Pys+1,10>-1)
g= To( 22 -2 ¥p 1}0> prabor [ 1>
= (l~ ™(32 /\f,,))
( I—EI ~p lr( 331,,1)tp (2 Y}aX))j
(1~ (=) TrL250)
(

(= () Dy,
Fidelhy  OF Chotwf, @0{,4

L
2
= Ll
Z
L
2

—_—
=

-

L
2

Fov + ofhy caoue
Zy ™ Bernoulli (q/xj (05>, 1>>()
ge= U2 12K 5)
= "Z(l + T ( Z/\\(P)())
= z(1 t TRy 45) X2K=-2
= (- - Tr( EAA))

44‘ San

= ELI“[‘ [~ ZP)Cé),gM() St Hype)

gr = T = F42aY) £ = (2
v > L (14 A28

abore

EL Bl =By 2o + vs2)
o )




