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Overview

e Clifford circuits and Clifford diagrams

e Graph states with local Clifford operations
e Local complementation, pivoting
e Strong simulation of Clifford circuits

e Synthesis of Clifford circuits



Clifford circuits and Clifford diagrams
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Clifford diagrams

Pm}?osj‘w; evesy 2% diegian /s equal B a Greph- Ll otz .

P/}% L use  Cslons chomg ke b thimivate 208 X yprers
—— = e

2. Wse spida /4&,% b lomiatc sR W~ Hodowad edps ;} )/‘;

3
3 elipminatc /MAW edgs

DS < ‘D\m oS SIS ¥

lminae 5%/&75
Xt X+tK

(4 Gtxﬂr = (b\ = N



Graph states with local Clifford operations
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Local complementation, pivoting
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Pivoting .
Com s/ WMW i : / — _0 G—
D 3 }_o\ ‘Q\>\<j—

QAo Covted B ; N
<ﬂ>>‘<(< - >><< Ha (g fes spiolers

A~
; -}r: --- O<G— d&(d es a\%/’a w/\f'
; o fhoxguﬁa s/ lers

\D__
e \)ém— /'rr/.
\ ’O : @ AN e - -— - 3
?lVO!L fuﬁ? } ,,/ G ‘/'\ - O\
O----- O: _ \‘,\/
. f\— I(f(\\\ - /,’ \\\
:\D' ) { . < ____ N R
/ C
Jere J"’



Simulating Clifford circuits



Simulation of Clifford circuits
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Simulation of Clifford circuits
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Synthesising Clifford circuits



Synthesis of Clifford circuits

I n
(Offndd  dliageom S AP fo > (sLc
M%;L\/-wb\ 5}/2@4/‘ no Jnfernd _E/ﬂ/%»—_s
—hene FA&;( 6,
/O N éou«aéwuj 5//’950/)
}fl7 \(>>/O— P //70_’
L e
,—O‘E:—:-’/_’_’_-‘ O_/

~ 5,
’ S
4 S~ o
—_— s ~
—
e — S ae—
0 o



Synthesis of)CIifford circuits
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Summary:

ZX diagrams with phases pi/2 are simulable but interesting
Correspond to Clifford circuits
Can bring to surprisingly efficient normal form graphically

Can simulate efficiently graphically



