
 

WEILSPACES ANDTHEEMBEDDING THEOREMFORTANGENT CATEGORIES

1 THE FREETANGENT CATS ON AN OBJECT

Notation if E is a target caty then we call the fibre product

TnX TX xp TX xp xp TX and the pullbacks
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Defn A map of tangent catys F E D is a functor that preserves
tangent limits and comes equipped with 8 Tpf Fte
coherently with the restof data

DefyTag is the 2 cats of tangent catys target fates target

transformations

So we can speak of the free target caty on an object

Deff Let k be a commutate rig Kady is the target
of of k algebras comm with target functu
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Alternatively TCA W A where W k hi



It follows that TnA Wn A where Wn kEa an
Xi icj

Weitz is the full subtarget city of Katy guested by
k Explicitly it the full subcaty on Wn Wnw

The nomenclature comes from SDG a Weil algebra is a comm kalg A

St underlying h module is fg free and St A KI M where M

is composed of nilpotent These comprise a sub target oily heat of
kdy and now Weil EWeil

THI Leung Weil is the free tug arty on one object k

Prof idea tf e a tug coty Xfe define
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2 WEIL SPACES

Can see Weil algebras as certain affine schemes namely the



function algebras on infinitesimal neighborhoodsof a point It

is natural to want to glue such trip together

Defy

4 Thecity Weil ofWeilspaces is thefull subcatyof WeilEt on ph preservingfactors

2 Weil Ep Weil Weil tangentlimit

The Yoneda embeddings Weil I Weil Sp exhibit WeilaSp

as free coconp of Weil preserving existing pushoulytangent colinits

LENNI The art product in Weil Sp has the property that

Xx Y Z in WeilSp

A x TCB ZCA B nat in AB

Prof Sine is coproduct in Weila have yAxyBEylA0131

Now write X y as coliniti of reps use that in Walsp pies

colinit in each variable and Yoneda lemma a

3 TANGENT CATYS AS ENRICHED CATYS

There is a standard notion of caty he enriched over a sym monoidal

caty V invokes a setof objects non objects Elky EV

composition Els Z Chris ecxiz identities k CHA

plus ations

Defy If E is a V ear caty HE VE V then the power



of X by V is an object VAX c E Huo V naturalbijechow

w Ely Unix in V

V W e ly X in V
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THI A target caty E is the sane as a Weil Sp x enriched

city with powers by representables

Prof Exploit Leung's result given a tug arty E defineWeilEp
enriched caty E with same objects and ECHY givenby

Weil e set

ie E X Y Wn Wun E X Tnn Tn Y

For composition need fly 7 Elks ECK Z

By lemma same as giving

E1gZXA1xefXcYKBJ secxitHA

B1eg.Ely.Zw x EH y wz EHHlW Wz

y Z X Tis t Xf Tz9 TIZ

Powers by reps yW h X characterised by

ych Ely yWhX

414414 you e y
so tale yWAX TX

I



4 THE EMBEDDING THM FOR TANGENT CAMS

A target caty E is representable if its artesian closed and
TnX XD for suitable objects Dn te

a
small

THI Evey target caty he embeds fully into a representable

target caty

Prof View E as aWeil Ip caty consider enriched Yoneda embedding

e em Weil Ep
This corresponds to a full tongue embedding Moreover

the codomain is a art closed caty since presheaies on

a c c bare Moreover tug structure on codomain is

yWIn l I f
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copower of 1 CWeilSp by yW

so representable 17

We ear unraid above construction to find our embedding is of
e into a city of target profunctos E l Weil


