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What this talk is about:



Definition of time-reversal 
symmetric topological phase



Data



E



Some physical constraints



Anomalous topological phases

anyons

SPT phase



Example 1: “eTmT” phase
(Wang, Senthil, 2013)



Example 2: “eFmF” phase
(Vishwanath, Senthil, 2013)



Behavior under stacking

realizable 
in 2D
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Two questions
 How can we show that “eTmT” and “eFmF” are 

anomalous?

 How can we detect if a general top. phase carries 
an “eTmT’’ or “eFmF’’-type anomaly?



Motivation

(Chen, Burnell, Vishwanath, 
Fidkowski, 2015)

eTmT
??



Anomaly indicator for “eFmF”



(Frohlich, Gabbiani, 1990)
(Kitaev, 2006)



Indicator for “eTmT”?

(Wang, Levin, arXiv:1610.04624)



Conjecture:



Example: Toric code
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Realizable in 2D



Evidence

(Kitaev, 2003)



Evidence

(Wang, Senthil,2013);  (Fidkowski, Chen, Vishwanath, 2013)
(Metlitski, Fidkowski, Chen, Vishwanath, 2014);    (Metlitski, 2015)





Fermionic case



(Wang, Levin, arXiv:1610.04624)



Conjecture:



(Fidkowski, Chen, Vishwanath, 2013)



How to prove the conjecture?



Questions
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