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Or bi folds
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Working in Cohesive Holt & Synthetic Differential Geometry
:

G crisp types internalize the external

infinitesimals give synthetic calculus
)

Def : An orbifold is a micro linear type whose types of
identifications are property i% .su#e sub quotients of finite sets

.

Th m : The Reek completion of a crisp,* ordinary,* proper estatepretgroupoidis an orbifold .

* all ways of saying
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the usual
,

external
, proper estate group oids
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Def : If M : BACK ) →FiniteSet is some finite structure of lattices
and K : IN

,
then a modular form of level Mad weight K is
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,
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SDG
, really quickly :

A field 113
,

the smooth reals
.

Def (Pen on ) : A number x : Rs is infinitesimal if  it

is nofdistinct from O : → ( x = o )
.

) D Ex 1774=013
.

Axioms : ( some of them )
o ( Kock - Lawver ) Any

function f (E) of a number 5=0 is linear
.

o D is tiny
: Xh XD has an external right adjoint.

Def (Bergeron) : A type X is micro linear if for
any square

¥such that
"

Yi
- ' '

¥! .
then Y

"

'TI
"

.ViRik → Eh → Xvi
of infinitesimal varieties

. . .
includes all Manifolds
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Tiny Types
Def : A crisp type T is tiny when :

1) For crisp X
,

there is XYT and E :(XAT → X
.

2) The map

w n v HELooy : (X → y
'A) → (XT → y)

is a b - equivalence .

Because X to XT is already functional
,

X ' → X
" T

becomes
functional for crisp maps .

Th m : If f : : A → B is between T - null seq . cpt types,

then V v(hog.
XY ' Loc et , e.g . HXHN = It X Hn

for crisp X .

for inf . varieties V .



Lie Groupoids
Def : A type X is split micro linear if for

any square

¥. - n
.

. it→
tu

,

such that
" I '

¥! ,
then YI

"

.ViRik → Eh → Xvi
of infinitesimal varieties

Them : If G is split micro linear
,

then BG is too
.

Proof :

GV " → Gb BG "
→ BE '

j
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f and BG
"

is connected
,

so ¥6 →
B%,Gk → > G "

Cor : Bg : -
- Tpt BG has a coherent Bl - module structure

.

Def : A map f : X → Y is D - estate if it is

modally estate for Loco .

Thm : A crisp map between
ordinary manifolds is D - e- tale

iff it is a local diffeomorphism .

Lem ( "

good fibration " ) : If f : X - s Y satisfies Hy : Y .
HF = fibflysll

for a crisp D - null type F
,

it is D - e- tale .

Thm : Let f : X → Y be D - e- tale
.

1) if Y is micro linear
,

soisX .

2) if f is surjective and X is micro linear
,

so is Y
.

Cor : If P is a crisp ,

D - null higher group
and M is micro linear

,
then MHM is micro linear

.

i. e .

"

good or bi folds "

are micro linear
.



Them '

. If f : :X→ Y issurjective and f- * f is D - estate
,

then f is D - e- tale
. ( Works for any

"
crisply cocontinuous "

modality)

Cor : The Rezk completion AG of any E tale pregroupoid
G with Go micro linear is micro linear .

Proof :

G, # Go

e- tale It
" E tale

group
aids are micro linear "
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To get to orbifold s
,

we need to study
Compactness

Def ( Dubuc - Perron) : A set X is Dubuc - Penan compact if

HA : Prop,
B :X → Prop . d- x :X

.

Av BE )) →Auth :X . Bad )
Def ( Perron) : A subset a :X → Prop is Perron open if

Vx :X
,

UH → Hy :X
. ucy) v ( x 't y)

"
U u X - Ex} covers X

"

Thm ( Gabo ) : Eet K be

DP
- apt and a : K → Prop

be Perron open . If Vk : K
.

UH , x )
,

then FE > o st

Hy : Rs
.

( x - g) KE
, we have Hk : K . ulk.gl .

Cor : Any

DP
- cpt K is sub countably subcompact :

any sub countable Pen on open cover admits a subifinitely
enumerable sub cover .

Proof : let U ; for i : I EN be a sub countable cover

and consider
ulk

,
x ) :

-

- Ii : I
. Kellir ( x a Yi )



Cor : Any discrete
,

DP - cpt subset of a second - countable

space is sub finitely enumerable
.

Def : A set is properly finite if it is discrete and
sub finitely enumerable

.

Def : An orbifold is a micro linear type whose types of
identifications are properly finite .

.
,

.
. fibers are DP - opt

Lem : If f : M → N is proper and D - estate
and M is second - countable

,
then f 's fibers

are properly finite
.

go and G
,

are ordinary mfds

Thon : The Reek completion of a crisp , ordinary , proper estate

pregroupoid
is an orbifold .

Thank you!

More on orbifold s : arXiv : 2205.15887
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