
3 ie

aCoueb2msDefIGiven H 2 a
a QuantumEner

Correchacoolecat on Tfl is a sub

space ECM the codespace with

143 EE co awords

We denote by is an arbitrary but

fixed seas of E

Depetro A unkinooted on Tl is a

CPTP map

E e I EapEat I Eaten II

i.e error Ea occurs w prof tr EatEap

e.g Ea single gust Pauls
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Definition We say that a QECC ecanco mech

fu if Heer exists a
recovery

trop R i e a CP weep R me that

R EG g t g Kiki his ee

Note Thais implies that R is tree preserving
a

States supported on the mage of E under E

i e a shales obtained 2g work from a code state

theorem a.mn u2 e

Given E and E o I Ea Eat

there exists a recovery
R i.e E corrects

for E if and only of
Et 8ij

for some ONB Rib Kings orig of e
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You
Orthogonal Rates reenacke orthogonal R cannot

make Daks inose orthogonal

Environment learns nothing about state

Any Efferentla

prob a Lil EatEat c molep of i

pre a a ici 1 Eaten Egly

I lait a molep of i

Prooff
existence of R D

Lea Ike 14441k like the Ee
T

Kely at 147
with ae mdgs of 147
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Proof I Kely 41k 14441
T

Choose any
1127 s th 4214720

t
D I calkely see Ike1127 414 41 7 o

E
7

an XI Ke147 o H T

D ke ly at 147

What if ae deep on 147 Choose14,31 7

s th.ae C4e7 tae heir Then

Kelly.tt yd ae l4es l4PtaefkkYl4zs

4 ly the G

as a lys he

ke147 at 147

Let RC Rg Rgt

Then R E 14 4111 14 41 Elysee
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Lemma

Rg Ea 147 ay 14 three

NB licks

Ty Citta
RgtRg Eplj Zajaagpsilji

cap 8ij

silent Tg Rgtg Eplj cap dij

I or imageof E under E

Lil Eat Eplj cap dig B

existence of R

construct explicit recovery channel RC 2 RyoRgt

Steeple Use gauge degree of freedom
on Ee

EG 2 Eafeat I Fpgfpt

ifdong f Fa E Vp Ea Viscounty

Choose V s th I V cap V de de diagonal
xp

Ex of
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In Lil Etf If I eatTea Eater Kp Ij
xp

Tpp Feavep silent Ep Ij

Taffe Vsp ears

de Ece Pij

D Different errors Fe can be d f ly
a rmL

Note that I de Teeter ail Iti I

de prob oferrors

8kp2_ Reaper E and undo error Fe

Want Rg s R Ryfe Ii Fe of.li
I prob of error E

Choose Rgt FyEg jXj Fgt
If de _o

then Ry O is a solution

Rg Felis LEG jXjIFytFe Ii
Fledge lis

raE
de Syedij
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Rg Fe 145 file Sge lip t lip EE

R ECHXIN I RyfelfXIIEtigt
r e

EdelIXII IIXII
this ee

Note for any nagle geht
error we have Csgdefridor

Ex Is we q of
Kk Paul mama
on gutts

and ails of Ij dig as silent Eplj Ey

They Error Correcha Condition holds for Paules

4 error correction cordobas holds for any high

quest error

Kparticulari A GEce clerk can connect for

depolanarynersedg
G p p t E XpXt7p4tZpt
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on any quest is also robust against auf
2 error

Corday To check for robustness against arbitrary
myle geht errors it is sufficient to check

the error model with

Eat I Xis 23

Ea up to prefectors

The analogous result holds for k geht errors

ve L guk Pan63

geshe Check g ever correcha and.be

for 3 gust 9 path code
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