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Based on it work
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~ Duvich Reuter

And inspiration for Freed-Scheimbarer-Tele,

Schlak et al
,
and Hopkins .

IO Motivation ~

-

Suppose you
have a quator syste

or

some species of puticle-like excitating
.

They can more around
,
and connect into

each other : they form a category. This

category has :

⑦ super position

① Fusion

In >3+ /D
,

it is sym monoide)
.

Question : Can you consistently assign a
-

~ - space of "internal states" to every puticle ?



1 . e . 5 ? syn 2 - Vac ?

Answer : Not necessarily .

E .

g . take two

-

stans, propue
the in identia states

.

I

The X should give1017

(
les 197

back
,

but in fast gives
- (e) 12)

.

cheap] : Work col Svec :

-

7/2-gadad Ven us modified
.

Theore(Delique] : This fix suffices.

If A is sym -Liner
O

auch not too large, the 7
thes stea.

Came: Myba you just
count to represent

local operators . maybe just those
that more

toply .
These for an Hualg ,

can in 2/ + 1D .



Questini 7 ? A - I ? Answ : No.
- -

Cheap do] : Work ~

c = [4/2 -seach IR-nmbes ~

muchifisch multiplicate3

Tora[Hilber] : This suffices

Cam also so highe. A typical

quarte syste can have "extended objects"

E. g .

defects in a lattice where the

crystal structure doesn't align .

These from highe ategories.

General Questin : Find a

-

universel toget histe category
where any not-too-large sy- cat

mys to



② Existence+ Characterization

To orgnize
all levels at the sun tire

,

I'll use something this dept has see expertise

in gospe .

A spis

a sefence I
·

e , ... of pointed
S

higher categories wil

~ ( : = End
zu
(panty) =2

I will use catsp wh :

* 2 is a week Lake / - cut .

* 2020 .

* 2 is Carchy complete .

# 24 his all adjoints .

I tend to say
tower for such acit spo.
-

ButI'm open to
roab suggestions .

Exmplei Q
S

malf(Q)
,
Male(mol(Q), ....

-

-

= "Q"



Defr : A tower A is separably o Lake

seply Nullstellenstze) if V A- B
-

col BFO and B a sufficiently fin

extasin
,

the 7 a splitt ALB .

Goal : Brild+ Study the separable clisue
-

Wo of Q (or 1 or ...)

Some features of n (if it exists) :

② wo= (o C a ...
)

w EsVecg . [Deligue]

IfCany tower
,
the 7 a spectrum

(in the worcat sense Cm(l) = invertible objs ,
mors

,
in 2.

And M(%:= Em() [to] = the inde
it-fuite approximati of Gm(E) ,



① u(w) = IQ/ .

If: Test against go is

of -frite Spectra.

Theore(JF-Reutte) : Any 200 satisfying

O
.Q is seply closed .

What's really going on : thre is

a
~ galois space" 2() =BG)(

ach ① => +
1
= #

⑳ Ho = *

so Horewicz > this space
= #

what we show : if to sitisfies ① and

zo - B
:

is an iso on 20's B!,

the 100-B is a soluble extasin.



and i

CategoriKronnener-Weber Tun :

For a tower, ⑳ z is

ablim-alsech Legen : solvably closet,
-

ic No
contrivial abelin extensing .

Mpf greent : Categorical Kommetly .

Moreover , this
tells you

how to build ze?

Stat oh (or 1). Now iteratively

do a bunch of Kummer extensive .

* Konner ty only classifies A-extensing

O if you have "Ath rosts of uity"

The : Herative Kommer extensis in create
-

all rooth ofuity.



③ Calculating Ghos ga=

set Gl : = Gal(w/) .

profitesphere
The comiacharacter is

d

Gal -> Art ([Q/2) = 5 .

activ on M (100). 22 (5)

The fibre of this wip
is a

200 is at als closure&(20 ,
i) :

of Q

=: M(w) = IQ/2
is a choice of equil 3

.

Since 20 had all deal
,

I on

think of its elts as TQFTs
.

How to construct a TQFT ? One

way
: finite path J (ak-hister semiodetivity) .



Best case is elimCS they :

Given a -Quite Specta A

and av inhomogeneous quadratic fuctin

:
A -> IQ/2] Look at the TRFT

mit) exp(2+ : Suf(a))
-
EIC/I

a : Ms A

This is an
"a Ra" type actio

.

The (Gas) : This TQFT is

-

invertible iff q
is nondegenerate .

Set h= ↳-thy of T-fuite Spectr

~ inha IQ/-valued quad
factions .

ev = [l , I/2] .



Y
-I -evThere is a -p - S

Gal

eque
~ x

ex- IQ/ In + e

given by

((A , f) , (w, =))+>

=") Garss-sm TFT
Built Cfr (A, top) ~

IThi
This gare up e
-
-

iso . It fils in day O,
is

almost an

and the only other failure is :

of the fibre is the
the con . Cap

parfinite completin of a

k(),
+*

+ /2
+*, 4) .



The technique in the proof is a

versin of surgery Hory for
TQFTs

instead of mifilds. Just like

fur unific surgery , the one the

it fils is due to "nonabalin

Knotting" of 1-unifolds in 3-manifold.

The (/ *** /**
is deal to

the truly quarte With SP

MTCS

L- &
waitresbrit de

( abelin Spsu/q fu-s S L
arch Isig MTCS



④ corollay d conjecture .

Usual sorgery
fu fr urfles :

5-hou

PL -> GL
,
(b)-> L

.

i ? ↓ & very sinterjust
sorgery for TQFTS :

switt .

Gal -> GL
,
(5) -> l.

Waste

racture : The j-homomorphism factors
Cons -
-

thr the cyclotonic character.

--

Ench geplessnessthe:

Physics facti
A QFT can have a gramly

--

living in EX .

For the LES , we fid :



In : If the mmmly of the Aft
is contrivial in ICY, the

thefft is giplens , except for

whe the amaly is an Arf-Hernire

invariant and there exist Kerare-int

fied mifolds (which happens

only in divasins 2
,

6
,
14
,
30
,
62
,

and possibly 126 by a
frors

th of Hill-Hopkins - Raranel) ,

FIN.


