


































































Quantum Codes Quadratic forms

Ex R Ro T where Po is commutative
R R
9H 5 SETI









































































































































Modern terminology is Poincare objects

Origin is probably Poincare duality

M manifold chain complex over R R T
with graded symmetric form

framing quadratic refinement

Classify the RHS
1 Up to Witt equivalences related to surgery

2 Up to isomorphism classes
IHardI

3 2 coarsegraining

Coarse graining restriction of scalar to Ro H
with H T finiteindex subgroup

LHS pass to finite cover

Dramatically easier classification

Also most relevant to me





































































Ex R Fp x x
There are a lot ofposteatsymmetric forms on
free modules But with coarsegraining
it becomes the direct sum of

a and

k
Quc

or someother52

P 79 G invariant

II5LCP submodule

with PEP wipe 0 Heel of G
L

Most commonly G 2 for some D

Toriccode
D 2 All witt trivial abelian anyon theories
D Fractors show up
D 24 Wilder things































































EX R Efx x y y

P 74 and L im OD toric

EI.it
Definition Q Ext Plc R

Q point excitation

Q Extented excitations



Full Classification in 2 1 D

Theorem Haah Ruba Y
D 2 Q is fine and Q 0 is 1

There is a nonsingular quadratic form
0 Q 0 2

Moreover O is Witt trivial

Q 0 corresponds to the abelian anyon

theory the local Hamiltonian is meant
to realize on 2 lattice

Coarse
graining amounts to forgeting the 2 module

structure on Q because Q is finite



What about higher dimensions D 3

Braiding

Let x ̅ be the module R.GG

Free resolution
a F P PL o

I
F'oR PQÉ o

Hom R

Hom P E Hom F 2



Dualize

Hom Home2M Hom Hom Pa x ̅

FOR POI 0

β is a quasi isomorphism

In other words RHom PL 2 and 1204K
are dual

Fully mobile case Topological order

Fully mobile Q finite

Cause training is forgetting R module structure

Duality collapse to duality between

Q and Q looking like

Poincare duality



Aspiration
Stabilizer codes Manifolds

Lattice with symmetry Fundamental
group

change modules Q Homology modules

Braiding Poincare duality

Spin quadratic refinement

Coarse graining lifting to a finite cover


