


someconstructions in Higher CategoryThey

Notation: weat = catio,n)

Example: X Encat, consider IXE(n+/Cat
-

HereEX = 30 1, 13 , i.e.

Marax(j) = & *i
: neat-in+1) Cat

0,13
Note : [0, 13 =510 + EX.
& has a right adjoint O2 :CnallCati Nat
where X = Mapy 10, 1) - <partially- lay↓ T

503 -X pullback

Examples: · Let Do =*, " =!,%-

These are the categorical disks, and
boundary "spheres" @D"= OD"", &D=%.



Note that ic -> OTI is an equir,

commit is not : sich--id
& Mapy(0,1) - X fullyfaithful-

· Also have the reduced spheres, I"
= D2/8D" .
⑮= 20 + 13/20= 1 = x0= IBIN
Similarly, $"= 1B"F", #

"
is the

free Enmonoid on * #
"

is related to

configurations of its in IR".
- I,X20 , 13 =2 push ↳
~

X ,X - I
,

: wat --Caty has a right adjoint
~

is : NCatp-weat, XI Mapy*,*)-

I End
- x(x),

unit id- is not an equir.

~
F(-) .

2

similarly, "= /BF" 1- 1
--

Then EX = #"(X) X
:



can invert this unit map, and obtain

a higher version of spectra , where

X=&Xu3 Xu, Endyn(*).

Noe: each Xu inherits the structure

of a syn mon . 8 lat.

Thm : (Masuda) There is a lax Gray smash
-

product of categorical spective, compatible
u/ <1%:(Cat, )-(NSp,Q) .
and this retires the Q-product of

sym mono-cats .

What is the Gray tensor ?
a latxo eat wat

Imit
(X,y)1 XiXY is)

↓,
E .g.
D'D"= H2

Xxy
=S



2DX-DXpush ↓
2 -

,X

Gray tensor is meat x wat Cumuldnt

to understand, Gray tensor, other lay

operations, find (strong) generators of what.

Defin : A small full subcut DCN at
L

-

his dense it or Cat -1 P(D) =Fum(DA
(O= NGpd) is fully faithful

I automatic that a left adjoint exists)
then this gives a presentativforoCat

by generators (objects of 5) and

relations (maps inverted by 2).
inclusion
I?Runk: scat -> ocat=NGpd

-

space of objects

This induces (nol)Cat neut
,
and

acat = time----"neat +illcat)
in ICAT.



If E i some enriching category,
-

DCE dense
, < P(D),

and ATE < cut(3). is dense.

out tim of Rezk, neat > # =On.

And G calim On
,
caCat is dense .

n+ N

What are some other dense subcate ?
ihm . (Campion] G Neat as the stallest
-

full subcat containing *, closed under
I and Y : X Y--acat,

o,13
Event

is,
One way to verify that Dc Cat

1) dense is to check ⑦ Idem (D) .
constructedcombinatorially

thm: E = ED"]he[NeattetcNeat
-

is dense because <Idem(s).

Cause M Is " = Aman
&

S

-
monoidal Ear

areaCatc convolution on P(M).



on Neat
,
via X*Y = L(RX# RY).

Differently, its 11 still king,
# CaCat "oriented simplices"

Cala "orientials")
of R.Street

, significantly smaller
than ID, #1- s" - An
-
ic

↑

Thm : (G.-Heire) AcNeat are dense
-

in NCat.
2

A2 -> - encodes the facel
Eg . IN

* 1 E 1
of the oriental.

g-

The orientals encode the lax join,
XTAxy-1X* DY
↓ push ↓

X+Y - YDy .
(XDY)

man+
Check: *** =A



X* - : a lat -- NCaty/
-Dy : NCat--xCaty
These adjuit right adjoints,
zi+ zxy

zzy


