
(Note that the references are given at the end, and are not explicitly given in the main handwritten part of the notes.)











































An extremely subjective set of references is as follows:

• The pseudo-mathematical definition of QFTs is based on my article [Tac17a].

• The 2d finite-group gauge theory was discussed in detail in [Fre92] as a TQFT. This lecture
note contains much more.

• The Dijkgraaf-Witten theory was introduced in [DW90]. Its relevance in the condensed-
matter physics in the context of SPT phases was noted in [CGLW11]. The proposal that the
bordism groups classifies SPT phases originates from [Kap14, KTTW14]. This put on a
firmer mathematical ground in [FH16, Yon18].

• The symmetry-extension method to construct gapped boundaries was first pointed out in
[Wit16]. It was then shown in [WWW17] that for anyG and the anomalyα ∈ Hd+1(G,U(1))
one can find a suitable extension. As I did not understand the argument there, I gave a dif-
ferent argument in [Tac17b]. The (easy) extension to Ωunoriented

d+1 (BG) was my ongoing work
with K. Ohmori.

• In 1+1d, a finite symmetry (together with the anomaly) is described by a unitary fusion
category. This is a known fact, see e.g. [FFRS09, CR12]; Bhardwaj and I wrote an exposition
for high-energy physicists [BT17]. A physics application was described in [CLS+18].
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