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Abstract: | will discuss the relation between topological field theories and gapped phases of matter. | will propose a general formalism to define a
class of TFTswhich can be realized by commuting projector Hamiltonians. This allows one to apply rigorous mathematical theorems about TFTs to
gapped phases of matter. | will also discuss the role of generalized cohomology theories and spectrain the classification of SPT phases.

Pirsa: 17070066 Page 1/22



CAPPED PHASES

Naqd  ANvens = wHepalk TTELEC(S
(CATEGORIES
,‘:7
i
2416l TFET

SPTLRIRER e

DWW Acmws Fog —
Top

Grug

Heop b

{0 T e —

17070066 .




Pirsa: 17070066 Page 3/22




( G Pl OGICAL
GCAPPED

PHmses
f:f]?/\{f oW C

SLrMHF*{'Q‘r LMITE gy,
La~
(4 et

Uf\//-j"/ﬂ({a}/ \FIFIF‘K{L(%{STK

CALITION

Pirsa: 17070066 Page 4/22




d -DIMEN jlc’zt'.u
L@l/whyay
=

Hi= 2 A

Sy S7envs

WA VE FupeTL O

i (RGN
nopuLd’ ¢

TRANSFonAATI ok 5

Pirsa: 17070066 Page 5/22




Pirsa: 17070066 Page 6/22




I FUNCTOR. BOL O

Z(Mo{“ ) T P AT RUCIERER A T ([ OX

Z(ML> —= \EETeR SFACE

=

Pirsa: 17070066 Page 7/22




—-1— 61!—‘_— T- FLJN(_-T"'J({_

Z(ML)—” LecTor seace

MA T

Pirsa: 17070066 Page 8/22




& STEAZR T &F S

Pirsa: 17070066 Page 9/22




GAPPED  PHASES ' @

MOPULAR  TENSO -
CRTEGORIFES

2+ ANYONS =

,7
i
2414l T

B ST PHASE S e s

TR G Roup SO Pep -

SPIW PW  Acwss For " < OH““OCOK‘/’

) e HEers - =
POLOG ¢ ¢ (CHsStay,

=A0Ce T dogh

Pirsa: 17070066 Page 10/22




Pirsa: 17070066 Page 11/22




Pirsa: 17070066 Page 12/22




FUNCTOR. BoR O

B9 Gotur) =

/XTC" qz)(‘F )= 1 NOTHIN G
S Blfa  40B & B
';’zi(yél&{ ' o¢ ( S
S £ S ) ?LCQ‘ 77@):
<

~
-

Pirsa: 17070066 Page 13/22




FUNCTOR BOEO —

B Gea) = &4

\\;{b q%(aﬁ)-.—.T NOTHIN G
A B (f)=-1 ADP S &

b
1ol 6dS (]
| S Lo < (C’(( ) ?L@t _n(:j/

~
-

Pirsa: 17070066 Page 14/22




FUNCTOR
_%ft" q%(ﬂ':)=1 NOTHINM G
/ "’/_. BP-a  ARE
S:d@r y

Pirsa: 17070066 Page 15/22




f—’-UNCT@@

B4 Geer)

q%(”F)=1 NOTHINM G

B(f£)=-1 AD P

Pirsa: 17070066 Page 16/22




F‘Uf\ICToﬁ

B9~ Goter)

‘F)(”F):T NOTHINM G

B(£/)=-4 ADP

Pirsa: 17070066 Page 17/22




- Topaev V€O
= & [ [ ONIC TORAC

CATE ot T F

EUSION

Pirsa: 17070066 Page 18/22




Pirsa: 17070066 Page 19/22




TOMAEY VALA®

F E [ (oNIC

AT g LYy
FL"":[U}\J TN (2 Ll

Pirsa: 17070066 Page 20/22




Pirsa: 17070066 Page 21/22




Pirsa: 17070066 Page 22/22




