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The elements SET are called stabbers

I defines a subspace e e
2

u

j

E i I 1471147 she f Sees

the cog of a stabiliser
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1 eigensp of Se on I ejuspece of S

fo m L guesp of 5

tr z It g Sd tryst 2 11
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on L ejuspeceof S

D splet again m half

iii continue inductively

Error correction conditions for stabiliser codes

What about error corr conditions

Ed Pauli errors

Et E have three possibilities

i EtE with some Se Si

MEIEstis Cil EI Es sh g
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D QECC satisfied error correctable

2tEgf
Cil E plj city Sig

E f

D QECC satisfied error correctable

Iii EatEp cancer wok all S E S

bwtEatEs
D EatEp ads non hinkley on code space

it is a Cogrelopeator

In particular

i Epd7 Eli f capdig

t.is for some K2 tf
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not correctable G

Bf z Impossible to tell ofgreen Dole

is Eaten or Eg Ij D not correctable

keygaesb.ae Given a stabiliser code what is

the shortest EIEg Pauli product of teat

type
here short refersto Aof non biwal Paulo
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exteriors
E III IIX IXI XII

Effy III IIX IXI XII

XXI XIX IXX

D anti concern V f Sz Soth SRse

or are element of S far III

D Correctable

Eerom

Ext Eg 2 II is nee possibility

But 2 II Conca et Sc Sz Let 2 II Eff

Z errors not correctable
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Logicaloperaton i
at the same time uncomedeke EatEp

I ZIYI
destance I y

or
any I S SES e g IZI ZZZ

I XXX

or e g
XXX ZZ I 749 etc

NI II II and Kees is all we have

to require from the loyal
Pauli operators

correction

X error Ea can be detected by anti comm patter

E.ge
o XII anti cow w 2 IZ ETI c I

can be measured 2 ZI ly I I ly etc

D allows to detect error up to
a T s.tl
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Conrechelle errors

d fs

3 pd
S XX I
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logicaloperatois

e.g

I ZZZ ZZZ ZZZ

I xxx xxx xxx

Neese emcee UI Sai as thou leave even of X z

but are S since they have
odd of XA

simmonds
eg

I 2 II 2 II 2 II

I XXX III III

destance 3

Also means that I and I can k measured

by measuring my 3guns

But Reas a general tundra of It requires

at least 5 qubits because of no cloudy

argument
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ED anti Coenen w atl eath one San i l 5

why Fix pa of er Pauli pick
where cos

I there Then 2nd Pauli must agree with

that in Sk and conversely But i can check

that those chores were't coceeceeck w some otherSi

D correctable D d 23

And des from no cloudy 511,31J QECC

thanes
l anti cancer cymbal 2

X error onqubit 2 error on Hf error on
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S O O f l O O I 0 O l O r l n t
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se d O O o r O l O l O a n O n n

Sg d l O 0 O O O I l l l l 0 I

15 errors e5 syndromes D non degenerate

All possible 24 1 15 syndromes appear
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xpoak.rs
I 2 2 2 Zz Cowen w all fi even

of X Z m Pi het for
XXXXX same reason f

sheepler chores

e g E E S a 42 4 II

I a I Sz XI 47 I

distance d 3

logical info in or I basis can te odtamed

by rueas only 3 qubits

able General feature of distance ol code

Syndrome
weeas correction can be done any

only carrot H X for com and awakes

Again gun nature of
station code need to

compute party of X Z eigenvalues
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f Epilogue Clifford anciens uneversal g computehan

Hndgroup

The Cliffordgroup Ela on a qubits courts of

all gates whirl reap Pauli to Paulo n

een a unitary I care R d P Pi

w outproof

Ela all circuits built from Cnet Sa ni H

These are also called Cliffendjet and

dies

I Any circuit
C whirl maps Pants

to Pants

is of this form
1

Oben Only
T l e emissary for a

reneversal gate set
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Rule Circuits consisting only of Cliffordgates

w mitral state 107
4
and Pauli measure

events can fesiueubk.deficieuky on essence

by describing state in terms of stations

The
6
suple fate T gives Clifford circuit

uneversalpower

K.ey.queshaforemar coneckdg.com.ph

How can we applygates on encoded guns

Ideate Decode Apply Encode e

Not good protection lost during operation to

Ideati Can we apply gates oldrecky
to

encoded quantum reformation

Focus on stables
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t.cl fendgaks can k applied to encoded gusts

Cliffordgate 2 on logralgut
as

I
maps logical Paules to logical

Paulis

Logical
Pauli products

of physical Paules

wraps physical
Pants to physical Pauless

he

is a.ca fendjateapleysicalqcefib

Can implement logical directly on

physical gates

E.g It gate m 5 gust code

I Xxxxx

a

a I L 3
name

XXXXX 2 ZZZ Z

S is preserved
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pro

2 fondgates

Can we also realise rear Affordyaks

e.g
T

1
early in a robot way

One idea Gate teleportation
In Goo this

i prepare 1 7 IoT 127

IN Eo deeeayefhakt.IT

ii teleport state top of q comp through IX

147 we
e

tot
Bellmess o

state on the right as T.PH
with Pa Pauli wetna

I
can be transformed to TIP

by Cliffordgates
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Teleportation
consists only of Clifford fats

and Meas m Z fates D can be alone

on encoded state

Encoded 1 7 can beprepared before

offence e.g
until success

Can carry
ow dq.caupnto.ba

ou
ebB
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