
Zd Toric Code
,
continued

H€§AjEpBp
¥. "It

if
inertia
Werner-Vienna

to

varix
Luy et yL E
GSD ⇐ braiding of top . excitations

=



Phasetiagam SH =- f&Xeth2e )
→
- e

µ¥e areahjmanmihdapbsaes Fief
Fe t kinetic tank

app
e particles

a shifters(8)→ mm

bf ④e It)e
trial .

Ererskunglh

brah : xylose muse
.

Chiefship
.

-
#

J nthggs
trivial

→
phase

7-
x-

hotel : no strip in g. s . if•#•:-I
insertexternal oherge :
-

demand - I Ai
,

-

- Ai
.

. ⇐ what is Val ?

F = -¥



Far ) so as +so I deconfnied. .

c- x→

Heh-i - I = - HEE
if•µ##= Eotzhlythcslnig) =
-

> Eo tzhx

A- confinement
f-. -

⑧*
= 2h .

-

.

- arise from condensation

of m particles .

¥+0.7
↳Yg condensation of e particles

=
electric charges .

= Higgsphase
At geo e pantiles are located Ethan?ag¥)= 'gid. .
at finite g ¥4 on p app .

Efp) -- Eet @stxtospy)2g that .

=2



Ee!!'#epI4s
when kg si

p
!

put
⇒ cmdfEf£ .

"

n÷.. .... .Rcocemment : Tork Gale
in the deanfried phase

t.ir

¥f±:÷:S:
"""

• c-
•← Ha - free

Tong f



This code 4 gauge theory

TC=÷hery Y charged bosonic
matter .
=

-

sa#dancy : afield of

it is;]
""m

Si =L l

H = - Ep Bp - { Ze
- g §.

44; &

-

§. A ; Gini
-

G- = A ; C-IT
' generates the Huff
e-

C-IT¢ = - ¢#yn Gj = I is

( n --

oh ¥7 )(life nip )
set 4=1 -0 T - C

.

.

"

unitary gouge
"
.



Generating .(cell complex )

:÷¥÷÷÷.
CA

,
B)IT . PIE

H = - Eti - GBP '

m notion of boundersex : 1k¥ → BP
= }fy÷e

.{ links} u 2e=p#
→ Aj

sdtiiiiiiaai.



excitation of 3d tone code

n

:÷i÷¥¥¥;
we = Xe re

nina: in €¥Vm =

Line ← 00g ODD
if Mic closed 2M--o

m

the Dm
,
H) = o .

Vm creates a shiyexitan on 2M .

The boundary of a boundary
is empty

-
-

£M . → sting is closed .
-



÷÷÷:÷÷÷
¥:

braid northern ally .

⇒ nontrivial GSD ont
'
.

I Cell complexes f horology
Take ad-Tifdxkpit.it

cells
=

w

a
:Ik"animal:fA .

2-If
G 2/2=0,17 . I

.

i¥÷ii:
"

:c. ::
'

:
p •

p
O alls P

{ ay , =p
- P = o -77g

,

op = 0
.



Dk⇒wth , A)= spay } r , r An }
triangulate N

"

q X SEI kinds}
C C- ru = formal linear Combinator

of k
- cells

= K - chain .

Ctc
'

e- ru

orientate E-
= - re e- = IITs
-

.

Bdyng 2h :Rh →Dh- I

linear on as Carn )

This data is called a cellaruptexn .

The holy of abdy is empty
-

21,2=22--0.
→ A cell complex is a chain complex I
=



An chain ( 2C = o) is called a cycle
closed

ie C E fer 2 .

22=0 =3 Her 2h38 Im2kt ,
-

. . .

- Dre, rn rat ? . .

Cut ,
¥'s 2x , (Chet ,)# o

-

Homology of this chain complex

= the Cs , A)=ke¥
,)

=
In "H*i . Rauth )

The dim Hr are top .
inits of X .

Compare to toric ade : rich,
2K) label a basis

#

of Htc on D
drama blue

KG -chui → line of c- Hfc
.G cells



Ken 2 , c r , ←
closed shystats
satisfying AEI

Ifz : Rz →r , c→ states namable

by the acting{Bp)
.

He Is grandstales .

so far A- 212
and

p
-
- l

next general. A , general p
.

abelian

-
I

00 od MA
'i÷÷"

" '

p -die worldvolume

links?
, :p dmieozieot F' 'id? " duntbraids I shy .


