Lecture 24  CPSC 447 /547  Inho o U

Loq:(a\ Ofemhbm#

Outline
-Revien . Steant (ode

- Pauli operativns
- Cl v penion§ .

Clesseal Hamw'ﬂg Coolg. ( N=7, k=0)

6 Yy _ [P v
- |'||°oa ‘ H‘ llﬂa,'o
||33\|a ‘Q’o|a'




Vo 297 " 'l
[ 191 ¢ - gJ

\/-v-\J‘_’v___,

7
wen e edd.

Chesne  Cale (N2, k=)

Shblwe ez
\ Se \
‘/\’? S = 33| \ BZ\ S\ j % ‘7?( ('(“-V “W”I'M.J
2121212 S, bt flps)
XXXX )| s
XX 1\XX] ¥ - ( y
XX X)X ;3'13)”7?{ B cormetiy
v 'ha‘t -Fl-‘r;)
COO(LWO‘AS'-

X —2 W, 1, -, %) ave (“)'ef'jMW o S,5.,6.
A"ol I\P?:: 2__&5|X5> '\‘ f

Sel) = S = S = WD .
Q: What 1> ave alo ()ensiste of T, 5/ 5 7
/-
Vo) = 2 Untfomn [

Ix|eren

\OO?

X:
= f:(h(.),t XD+ 16+ 16D + %D 1 |xsD + XD + )x,))



"H’,) = 2 '.Mni-ﬁrmv XD
\h? X: [X\odd

- J#g (]x,) 24 10 + 1>+ %) 4 X304 oD+ anr))

l"’l) ,l‘\.) ave ﬁmulﬁ-ﬁm; (h)@o:j{m']nm b-r

’

S, 5,.5,5.5,% .
Vimgrosing  Tros  (fin [J5 = 2]o> + gf1,>)

D Suglegrbit bt flip-
tg. E= XN
Which stabihers Can defect € 7

WD = EWD = ERD + BEND
So D= = WD L S HD= - WL RHO= 11D
R (-)eigessie if (5, £] 408
5 Single -qubit phae plip
by E= 120001
Whih S¥abilivs can Actet T ?

Sohb>= - W!>, ‘W=, sl = W2



& (<) tihensinte if [S'J.', £)#o ¥

Forl - Tolerant Gomputativn

—

l/o‘jlu.l Duli O?Wf”‘“:
. Lagka\ X gale

X

19,) i; >, Do > |05
What's X, ?
XL = XXRXXXX
' LOf):(a( 2 5&12 .
lowd Ly, hy 2 -
Whm's 2. ?
2, = 2232323 .

96“\."'V °h6£.' XL ) BL Co mmnie M“Ha R" S"-‘b;/l}h'l .
This is impeviant, beanse. we dovd want any
34-»5(]?% Jo -P’aa +he /ojv‘ul operaHons a3 Ehors

Novwalizr N(s)=3pefa @ P9=4p yess

Hoe  N(s)= { xxxxxxx  zzzz2zz JUS

QLMM‘( N Ch o M. oAl Alove M r.mlo,numl(



T Y D R0t T'X evry STRI e vt ‘

€S
S 225 >

2ollo + (5, )
@ NOYMﬂ’l‘zers MAF bednen 20olerands
heNS) |
W =55 4>
~o + gy = o fod+f I

B Eues (ot inS nov N/S)) take &
Lodewsvel vt of 1 caa(nsr4a.

(s)
v L4 140
a4 )1 " somﬁﬂg ehe

1s normahwrs wivgrsg| 7 Mn{'vrfwai-e& NO - camot oo

Hodamevel fov xuple
Chibtnd_ Opecatis Hx & £ XH
uéhk

[¥o> > />
=allod+ p)1d = o> tp' 1>
Un govenl , 1V > = WND 1o /anjer Stablizeol by S

Bt 1W> s stmbifizedd by a nw S
E-4 U= H




T s W
< othd v Pl = %28 0>+ )1

F“noll'utg A Nw Set a{ 9)1‘&‘[,'% -‘5'6 S "ﬁ'Y u .
V€S, UMD = Ughed = Ug Ul = F UMD
——

New siabilrun

= 5,-'— fM5M4 l 663}.

Lt wenld e jm-l- ot S’ art shll faulf S#l'ltd{, S<Fh.

(.
Cliffnd group (on n gubits ) >Can w5 (ank) (- mwdatin.

Caz U Usu'eln , VgeR ]
t' V\~qh57-} am‘-)-my’

Coumple
O Haﬂ’nmom( 94)-Q H .

Uxp'=2, HYH=-Y., HEH=X
O Phase goR  §= R (L)

Sxs'=Y , Systs-x, S&8 =2
B CNoT gae

raaT [ Xo1) AT = XD X



192 A dL N GR At 2 a i |

M(Z@DM:Z&I
T (1IX) T = | D X
ot (192)caor =292 .

L%i[a\ Cl‘ffw(ﬁﬁ-e; on Steaun Ldt .

Tuwn  owd §1&M e

po B vy ave o gl Cliffed
H,_: H™ = HHHHHHH 3“‘5 Gan  be .lm'?leNuM

D _lﬁL"[“\ /'/allloMMII;

. “ranamsally”
Mow stablars for  ny'>= H ¥ nsvmal)'

S’:{“ch:l Vies §
"Sharp'aa X-'I-,r( with  2-type "
New normalivs What does | ¢ ls) oo 4o N> ?

(’Y,_—~—> HoX.H, = 2,

2rl, — H[ 2,_ H\. = XL

Auh‘né X on N> 18 He row /olju‘axl 2 gate .
(W) 207 ) x

O Logieal Phise g

Is it S.=5% 7



a7 I 9) @/ . :
S Xé S*G - Y - L7X@7207: “‘XLZ(_:~YL

s\o 51 - 5.07 .
D Logial o1 4412
&7
Xl = X0 17 DT, x%% x®= Xox.

7
| @ 2:." 1’709 Zm &’_; 'Z‘n@ Zm = 2,02

Twns ant  Fl S.neT ove was af Cr\,

W

But sill ot uniwal ! Meeol one additonal ﬂd{

for MV\i\rMc/\‘i—y ,



