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-> fundamental Part of a quantum theory's ANA

Anomalies are powerful (constrain phases
,

dualities
」

in flow /
- Exist on lattice and in GFT

,
with or without fermions

Here: Anomalies of symmetries in lattice systems

ut/ discrete seace

lattice anomaly knowledge I QFT anomaly knowledlge
I def of sym + anom on lat ?
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Lieb-Schultz-Mattis (LSM) anomalies : = Obstructions to trivial

Symmetry-preserving gapped phases with Crystalline symmetries

=mer's talk - original LSM anomaly: Spin 1/2 chain w G = socs) + & Sym,

sein rotationE ↓

sols, Sym of Itei Quo lattice transl.
ー

proj J0(3) reg,

- Best understood for non-gen Sym with group

G = Gint 5 Gor
internal Sym group& ↳ crystalline sym grou



HoTat's - More generally
talk

1- > Gint -> 6 -> 6 + 1
Er

When extension splits. G = Gint* Gar

- for action on Gint

9 : Go-Aut(Grat
gor ty Eger

- when p is nontrivial => modulated Sym

example : dipole sym in 1+10 lattice system

- charge operators : Q = 250 and P : [19:
+PTT = =2692 = PHQ => (UKIRUSHI ALL Sym

Modulated syms are interesting :

-

SSB : goldstones inIt10

- Kramers-Wannier sym : Non-inv Spatial reflections

-

Garge theory : Fractions and UV/IR mixing

This talk : LSM anomalies of modulated sym

- Restrict to Josonic systems in HID with Finite Gint
and Gar Sym is lattice transl.

Set up : Spatial lattice of L sites on a wing



ㆁ H = 思 ょ

·h Finite dim Hjesite

GintXIs Sym ops
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tu neGL /
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- from 121. TUgTt = Up (g) (p :* c -> Aut(Gir+)/

onsite
^

LSM anomalies arice from [Vj1EF (Wint-Uci)
froj ref

- conjugate (1) by T : Ujlgih) =

Vi- . (pisq), p, (n)/

⇒ [V; 1 = p(U) .

(translation covariance)

when does [V) lead to an LSM anomaly ?



Consider

H = NoW
. Ug=OWT=g

ร
froj rogs [Vj/ EµjO

- GintX1, Sym : Triw act as (2

· Mid = PEIM

1taly-Free:

Rewrite Ug=w viate
g

Sun (!*info

. " GintXT is LSM anomaly - free if [u] e Im (p
,

* -1)

can show : LSM anomaly free iff [v] E Im (p
,-1)

β [v) LSM

Xito/
wom

trivial ขบ nontrivial No

trivial Yes

nontrivial ≠ ㅇ Maybe

This should be suprising !



classification : H(Eint
- Kar)/Im(p,* -1)

Lyndon-Hochschild-
- For infinite lattice

,
G = GintXK ↑ Serve

.

H(6 ( , H' (Ginr UNCH ' CGruco」
IM (β.

* - ' 」
nontrivial -module

Example : Exponential Sym

Gint=L /ww(91 :82)EENXEw and additive groug
law.

In 8.08. = Lagi%

-> Integers a 6 coprime to N

->> can snow P ,* [V) = ab[u) V [UJEH
*

(Gint , ULl)) = EN
.

let [v] = k[9] with & a generator of H2 (Gint , U())
with 2. cocycle &(grh) = #Ahe

-> [uSE Im(P *-1) iff gad (ab-1 .N) / K
.

↳ LSM anomaly - free cond

case LSM anomaly for [V/ F
.
07
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ab = 1 mod N / Always

ged(ab-1
,N) = 1 Neuer

gcd(k, v) = 1 if ged(ab- 1
,N) + 1



Outlook

LSM anomalies of modulated Sym w lattice trance in 11

-> LSM anomaly existence depends on onsite frop ref

and homomorphism .

What else is in artic : 2602 . XXXXX

1) Examples of IHD Stabilize code models

- SPT-LSM theorems

2) LSM anomalies of Gint X fm

3) Beyond Its

- stratified anomalies : generalization of onsite proj regs

4) Exameles in 240
.


