i—}amil«i’ov\ian Simaulati on

So  For we have "'eym‘"ed the
entive pl«v Sice ef H to be

ex aal:/y refucai”ed 9 the »relevant
swbspace of H = &cy).

It s time to relax tlis, and
allow the pty sics fo be rep lrcated

aFProx,iMa't'te "‘f 4o sSonme S'wm." erro/.

Also, so far we |bhave /-e,cM'roJ the
‘:made to l«ave O Su'o,oor't' aui's'o‘de

ot the enced ?-’7 Subsface . Of ¢t en

we do noZ' car-e whai" L\a,oloewf ouiSa'Je
of +the correct S'ub}‘face. So we should
also relax tlus.

ijﬁcally, we want the encod;a
9v\bslpace to be the "/ow-éwérjj“
sub sface D-P H’ ) j- € . i'lne S'qbsfo:ce
of states below sowme =nery Y cut ofe
A (vhich however e i:]ficalb wanl
to be large so "low eneij“ 'S oa
relative ::7 ,'I:l«.'s high - enegy c,wloff'%.



Def. Local Simulation
Let H' e Herwm (;é M, ),
H € Herw (é H.)
We }'aj H' (4, 8:31‘,) - aploroxa'maieb
Simulates H o 3 lecal ey\codinj

S(H) = V(H®OP + Hoa)Vl
<.t

G) 3 emc—odivy S(H) = V(H@P'P"T@Q)VT
(_u_g:l' mecefsew*o'{y 'oca[) s .- ¥

o g(ﬂ) = Fr‘odeo‘l'or onto eigenspace of W’
vith eigvals £ 4 =: S¢q

lv-VI < “
@y | W], - Em < e

wL-ere, H'/<4 denoi’es t’L—e fe;'th’ci-ion
of H’ to the subspace SsA



Th;.«k o-F 2 as the (local) encoo'n'»:j &ou
know how 4o con S'L"'“O#, but WKRich
doesn't exactly wmap inh  the low —eneryy
sub space .

Mean\,dn{le, %, IS awn e—/\cod l'f\j wl\:cl« Maps
exaclly ints the low-en ergy subspace
but wvhich Yow don't Uknoww wech
abont the st ract vire.

L

Sinvce £ € ¢ are close to one ancther
ﬂﬂej can be used M‘t'erclsan_gaély, a
the cost of Mak:nj Sw-all q//’»ozimi'a'en
ervrors .

The tAck 4o fm't't'in) this to jood -
use is To bounce bef weew £ ad &£
Jef)QnJ .‘Aj orn which set of properties

one r\ced s.



_Examlole ( c"”‘Ptex ~to- r~eal si'mulation)

H ‘Q-'hcal 7;419»’1’ Ham; (toenian
R
WIOJ. each term h = & o where

03 & {X' y’ 2,3 J=1

Let 4%(1) = lod

cei«[o;l,'z) = a-"oi & O" = ﬂ & o::,;
Le;(o-:y)l’a'fd' 6:90') _‘J@o_.?
COﬂS‘L'mct
S (k ) (9 ‘6 (0" ) Mam'-Feji.-b local

é(HX+h@%
"'IJX:,@O’)

et - = S/bdni |+:7 n, /~y> }

:ZZ(’«)

H = [4X+1%" ®H + = X~)8 A

Let Hv':Z(\/; y;,,q "'113
H, s O on S ond 2 U on SJ'

= H' = ﬁ*ﬂ”, 's real and is @
loc al (A, 0, 0) —simulation of H.

"pPerfect simulatien”

S .
t



Wwe N dw/ co”eci' withoul ,D/‘oof Sowme
;mPor‘t'an‘(' fﬂ,ﬁu‘h‘es ofF s'iMqu.z"n‘M

(see [BH'W4] & LcMmP’19] for proofs].

T—;\__m (Compas:'b"on of S';ww\/a't'i‘ons)
I€f A (AA,iA,a)A)- simunlates B and
B ( Ag: 9.3,473) - sinmulates C, then
A (A, ¢, 5)—simulates € with

sl = g, + 58 F O ( 24 ne

- + O £4
R <As‘ el + i8>

as /on} as 54,54 € lcll
and A; ? ”C” < ZzA 4'28 )

(PNOF ' S neot en'f:.’re[j si’{a,}kt’fbrw&t’o‘.)



Let H' be a (A,z,«;)'f"mmla"’im of H.
Lemnma ( spect rum)

A; (H): = ordered e:‘?m/S of H.

| A (H') —A; c)] £ <.

’[:QMML Cpart'."l'ion function) y
Partition Fumcbion 2,(p) = f e F
| 2, (p) — (p+e) 2, (p)) - pa
"‘7
(p+q) Z,(p) ¢ 0 reT)

Lemma (Hime d] nam;cs)

... 't Th'¢ th :
” " Z"”“"fe (P) e = zsta'be <e H) ”

€ 2e¢t 4—4«7 .
LemMQ (ervors £ Ao»'se)

Assume rank (P) =1 Fovr 'arrb'em"or P
n encaolin} for P!

(Tl«:s will  hold Cor all simulatrons

we co.ns‘bmc;l' )

Let M be o chonnel ac:[:n:y on S {

7Mdf't's of M.

4 M acting en €  gudits of H s.t.

NN s page (1)) = € ptage (VD)
€ JS(G-38) + 84,




Ths last lewnma s Sig nificant. T ¢#
shows  that if the simulaler s
hit by local noise at some rm‘e,
then the result s a simulation
of o noiSy version ofF the Oﬂ'&?ml

Ham ; l[tanion also su§eat’ Yo local noise
ol a similar raje.

Stnce the real wovrld S never Per)éat
and no.‘$e~ﬁree, and the ,ohys:'ml
Hami lonrang we wnie dovwn are
am"wauj on’y ﬂffmz?mi‘fows s reab‘é]’
this result gives Some rMro9oMus
Jusi'?'ﬁa'caiion *o the o7uw&a'[«' t'lw’b
anologue Howmi (foniawn sSrmulotren
doesn't réquire emi/~ correction o

Launlt~ tolaronce 4o be wse ful.



