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Abstract:

Chirality is a fundamental feature of many-body physics, typically manifesting through t
Yet a precise quantum information-theoretic characterization of chirality has remained e
as chiral if transforming it into its complex conjugate requires a circuit of large depth.
chirality for a broad family of two-dimensional stabilizer pure and mixed states. We al:
chiral, but not 3-partite chiral.

Pirsa: 25100146 Page 1/29



(Runontum  Informetion  Thearetic

X

Prood  of  Chivality

BQVI \ \(ﬁﬂ(\ \ olc\

irsa: 25100146 Page 2/29



Whoet IS clnqu\ﬁy <

* BY&\C""‘Q ﬁjt\ Time —\I‘QV‘?V‘SG\Q) S“/'W\N\Q’\\I*/
refleran

..
hived ?QWm\ovs (R ov Yighk - hotrdedl )
E@HE ((,/\:‘(‘q\ eJﬁk cavvent )

FuesTidn

E wterglement  prrspetive of disvarlity ?
Is 142 chiral -+ %

'\/\MA/\M/\W—’\-—\.A—MA_M_/\

irsa: 25100146 Page 3/29



MOO&U\\QY (QW%U\TMTQT ??

[Kita2v, K= Shi- Kuto- A\‘OQTT]

Hew-ev?r‘ T,
* Can bR syoo'}ecl (ey. cluster stxte)

= Chiva <tecte wth vens Q_l/\.‘vc\;\ Qe

irsa: 25100146 Page 4/29



Civewit definition of C\n:ml:-:y

LqudI/\eM, Shi . Kim, 200 )
e D s chvra| T
K> = O %7

-Y Wha_ct W ;—to\w\/

° A chival TAlesS c&(’(uo‘\“/ dal\’a& =g

/\N-—h—.-}\-j\

CTOQ\I

Rigoroas ‘\/ estebligh /c\sss B/ qk:ru‘i*‘/
for 20 SYstems,

irsa: 25100146 Page 5/29



()

Ly anyons (simple toy “chirad * theory )

ZO{M ANy OIS gemmire all|l obelion ALY arder
W
(Ve conhonseitdon)

CO\\JQOC(
g0k
e Not |l Za™ hewe SEGlizer’ Hoailtontan

» /_“B w)
24

2D suvfuce f

:;,,;;%/E = 2D S\cb'\\izey- ke

| - e 0"

* (o W vealized an  Stebilizer mived SR

Pirsa: 25100146 Page 6/29



Plann of Hhe wlk

- ok
1) I conditioinn N Aci“] :“Ai \)

Wy s
of 2™

2) Stakklizer mmoxed s®Te fov 7L

Pis el 55 A FAT

No |oca ! Ql/\c«w\ﬂ SR e

Qe = p* poss wmdves,

irsa: 25100146 Page 7/29



Z/o\u \ AWy O '\'»\?0‘1‘7

—

* Sobsel of Za tovrie cede

2 .
%(T—l? $e'wm i

X ¥ Zo{u)q—écxsl
X

.Z,;‘] ] e e
1 ((1) e <&°F
M| m (’m &m
Wl M em @

irsa: 25100146 Page 8/29



[ |
Zz,( ) V.S ZSU

—

EKQ\/\c«hﬂ? Pku‘i& \ m 9(0\3) : wév.

X e °
X w A-th vadl

zéﬁzs“” F “/i\’zg‘" !

o’ O (N} v o ©
at 1 2 al | /O

a1 L &) |

3

Chival & + |

" at | Ly
ol 3 RNRYoIRS s Nown ~ chipe |

irsa: 25100146 Page 9/29



Chiral Contral c\:\ou‘ae ]

. CTq“sg- N\I\a\m'\-« 'Fof%u\.«

-1 : X
xp(i2c) = =2 O@) | =~
ol 3:-2 w:)l

Z:)  C= L (wod €)  Chi
20 =0 | Y Now-deralk

@u\??tmx/\
cH o (wod &) = dnirs, |

[\»Jlr\ec—\ e tVeey \7&\&‘7'( c\"“/""‘]

irsa: 25100146 Page 10/29



A i TereST g CosR Zelc” ( Z;tz]\c)

Zﬁu\ J"t(-l) B
- TS
Qo D @) —_— l \&)) = ’_L
o \ b4 dq 370
N 3 C =90 (wd¥f)
(2 __° o

X : D, Chira) bt < =o
N 2
(O\L - rl O‘) e Can he N“\\il‘?c‘ ol
c;\q TR 2D Sty 2 e pure st
o | ¥

-

[_('w"'o\ vS a bossw (LM‘de‘ﬁNh S\al'b\f\\“")]

irsa: 25100146 Page 11/29



‘j e Can he NQ\\Q‘E‘J ol
20 STebt lizer pure SR

) 3 [(‘w-rq NS a bOs™w (Lb-‘b\f-hﬁ&h Skal'b\f\‘“")]

irsa: 25100146 Page 12/29



Plann of Hhe wlk

= ok
1) I rorditioin v ch‘h\\ 'L‘LA:\ ‘}
Wy s

2) Stuklizer moxed stwTe  fov 7L

Pis el LA #AT

No lO(‘q\ Ql/\b\b\‘/\?l SR e

PU\\Q STactes,

irsa: 25100146 Page 13/29



23(” AV O 'vv\chQl (mixed STO\"(Q)

—

* S'tcab‘:\izer %?X@r* SRITR ( Lee~-BY)
Stablizers ($trowmg Syweetry)  SP =P

% X z o X12" xtg
m
xR A »Y a’r®2 x*k@x‘%* X2
X + — ZO%M)
X 2 2 xtar Yt

':33'.@\\ S P¥eNS (w:em\a %7wme-\r7) Qpatz=p

Y X 2 ¥ Mt R
——O
B¢C AC AR

P+ 551

Pirsa: 25100146 Page 14/29



Ca\V\OV\T\Cb\\ P\.\T“‘P-\(’O\_\:\)V\ (Two-\w-/Qr W\OA‘Q’\)

—

"\ Ep) = z,l“\s>®lo>

—

(}k fc::a (‘q{ Q\)(“lc-\fu‘fs
T Swls \izees < S L, I®S, 8@3* >

o B> (Strawg) (wea <)

top X ¥ 2 X" (te
/ e (Sf Y& A Y ot @Q x*l@‘ﬂ%"‘
X X 2 2! gt g |

F 1 L R

- : : ' : . \
rm L A i ¥

botTaAn

/ P*W (DM?"\{ (Qh‘)‘ﬂav\_‘cev\ CJ'F S

(e &> o)

Pirsa: 25100146 Page 15/29



Arzans i mixrd sTate (n (EpD)

= Strivg Opersawis R (OD?_S_ St ®L




_E)?Q'\ck?:\a ¥ Ev\c\lxwaﬁ’ Steis tics

BCu,a) = \MJ‘_

LMzt Mt Mt g my My )
M,
J Dia) : W

Pirsa: 25100146 Page 17/29



Mai~ C-‘CK\‘V“\

O ¢ Shlolizer mixed swre for 23"

TheR s W Rnite-d uas chepnnel,

adnry ey

Qe = ™

Hente @ is chival

_EWS§\‘/ 8%\:26 o A SNIN A/

AEA ek AZA ANIA

irsa: 25100146 Page 18/29



EXecuitiur  Summewy

—

1 * i
il ZZ.( ) (SUP PD.:)Q) 0 23( 1)
A
g/
S A
N\\ d Nl = /
W \
A = S Mm b = QM\'Z
Q) = 0) = W By =O(p*) = W’

C shouwld wst swppart “hY angns

R* Ne LV vpvu'=p*

irsa: 25100146 Page 19/29



Previow, works on “Gircait depth’

'\T’oﬂc) = U 1Y U'.\oma—Te-hbJ{
= Proven fov tRYUS (Lieb- Rolsivson, bound )
Udrgeneracy weas crudial )
- froven for s@mzre
Haalhh T fwit pfbdu\c't" 2o\3)
Browy: lrovidg sTavsties (2s13)

*A LN A 4D EIYD T Cpcefic sevias
— Semion V.5 (AC code. (W 42 ‘aoxpa‘va)

~ Generic pysof (e local PORCUES) SREWS
'\n'\56iv\8_
— Need “auix®™l state” aamer-«\izq’ho\n_

Pirsa: 25100146 Page 20/29



Vo anyour Superpositiong

Clevim

e ———

Balls L and R har Jdefrnite A ran clmvaos
1.% . W :.u)S w :_\k\-s for SNewe 3
Tutniti

Av»{aw SVPRVTPSTTIINS ore I\JO‘( ‘O\\lﬁmd

Ldea
Lich - Rabivesa '1'7??
G wmR%\

irsa: 25100146 Page 21/29



Pirsa: 25100146 Page 22/29



Pirsa: 25100146 Page 23/29



Pirsa: 25100146 Page 24/29



Pirsa: 25100146 Page 25/29



Pirsa: 25100146 Page 26/29



Pirsa: 25100146 Page 27/29



Pirsa: 25100146 Page 28/29



Pirsa: 25100146 Page 29/29



