
Infinite - Order Lattice anomalies from CPT
.

↓t Hooft anomalies C QFT Structural data

- obstuction to garging a global symmetry : Z[A] =Z[A + dE] ciocaf/
- constrains I& dynamics (Not inconsistency of theory

=> ER : SS8
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TQFT
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CFT
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... (cannot flor to a trivial theory)

- Not a "Yes or not thing

= A Sym can be anomalous in different ways

An important characteristic

order of an anomaly

Consider anomalous G symmetry operators EUgIgez-
- Take n copies of the system
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- order of anomaly = min n S
.
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. EU get is anomalyfree

1 = order of anomaly inflow theory Under stacking

=> If n exists anomaly is finite- order (eg.
finite symmetries)

/

otherwise, leg, perturbative anomalies/is infinite-orderanomaly



eg) am Exqu sym : U =v = 1
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UV= eve

- Different K = [0. ! ...

-
N-1) - different anomaly·

- orde of anomaly = N/ gcd (Nrk

This talk

~>
spatial lattice

,
continuum time .

Anomalies in quantum lattice systems w finite dim dof.

- [Kagustin , Sogenko 124 & Lin261 : No infinite-order anomalies

for Sym that 11) are locality-preserving and 12) w a compact Lie grow

Evade no-go using (1) CPT and (2) non-compact Lie grou

(w Elijah Lew-Smith and Shu-Heng Show

Why ?
- Practical reason : Regularizing GFT

- conceptual reason : Anomalies on lattice not well understood

Perspective for this talk

Lattice anomaly : obstruction to trivially gagged phase

(Utility : Avoids garging .

Used for non-invertible Sym in QFT
,

too.

Itld Hamiltonian lattice system

finite spatial lattice
,

2 majorances aj and bj per site j.

at = cag Sajaj =25.jd
⑨

⑨ 2 Same for bj
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To ground ourselves

0た (℃+∞)φ c + “(-∞)ΨR£ C

H= [lajdgh + 6j6j+ 1) Eu Free massless lirac Fermion
_
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ψ = ( 4 . 4
R )write orderㅣ
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UCIO : 4-coe
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Infinite - orderLattice anomaly : Symmetry anomaly
Sinflow= JAndAxenforced gaplessness Ac= Av + AA{ Ar =Av-AA

Order of onsager sym anomaly ? Two

I ㅁㅜ- double system : ↑ Majoranas per siteat
I I

- diagonal Sym gen by Qr =QtQ and QA = QA + QA

=> Anomaly-Free : Hgay= [cata symmetry and a unique
State.gagged ground

=> Not a contradictionn...

= IR anomaly is infinite - order , so natural to ask :

Can this anomaly's order be chanced ?lattice

Yes ! enforce more symmetry

Consider anti-unitary T satisfying

T( 階 )
TT = (、)

-> generates an anti-unitaryT reflection symmetry .

(flows to the CPT Sym of Dirac QFT=> Lattice CPT symmetry



-> It in doubledSystem : TTHgy = - HggT
gets rid of term responsible for onsageSym anomaly's finite order

Now enforce lattice Sym generated by Qu
. QA

.
and I.

->Can grove n copies of system is always gapless
(Lew-Smith

.
SP

,
Shaw to appear

Onsage + Lattice CPT symmetry => infinite-order lattice anomaly

Recaf

Lattice Sym / anomaly order anomaly orderw CPT
茇

(Thisrow onsager algebra (different from continuum (matchea continuum/
∞

ㅣㅣWocheng's talk

Majorana

Seibery,Shao
, Zhang ㉖
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·translations

(Different from continuum) (matches continuum/

Outstanding question : What is the role of CPT in relating

quantum lattice Systems and GFT?


