
 
Recall that for IE and Nil we have X 137 0 and thepossible

orbifolds B are

From this we saw that for
IE mtds the

condition that e o gives us only 6 E mas

For Nil we can do many diff fillings
toget exo

for instancewhen B 32,3 6 a Nil mfd

M could be M
2
2,1 13,17 1611

2,17 Git 6,1
or
2 12,11 13,27 6,57

2 2 3 3 27 6,1

etc

In thisway we see that if
the list of poss base

orbifolds is

finite we can characterize
mtds M without too

much difficulty

Then for
3
geometry we had the next

best case

The possible B subject to X B 70 were

2 n n 2,2 n 2,3 3 2,2 3,4 323,57

and we needed to ensure
that the slopesof fillings were sit

e I 9pA O For n i n and 32,2 n families



lensspaces and prism
m tels we ensured this using

reg language LR R where R ensured meridian

wasn'tglued to meridian

Now we want to intuitively
understand 1112 112 andSta

geoms assuming
we know

M has 1112X IR geom e o and X B o fan

M has St geom Eto and X B O

First observation is that
orbifolds w X B co aren't as

easily
characterized as above

ex O

MANY

Once we get a handle
on there we then understand Hex R

geom vs 5T as which fillings give e 2 o n 0

From perspective of project I'm working on we want to

construct branched Mfds M ataxia and Ms sit

closed mfd M immerses in Marxin Madmits HAIRgeom



in Ms 512geom

First let's tryto understand all B Wl X B 20

Def there is a compact connected planarsurface
ACB

called the scaffoldingthat is disjoint fromthesingular

setof B and sit eachConn comp W of BTA is

a discout a conept createsing locus

a Mobiusbandaddrps's or

an annulus etocreategenus
weattophagglana

We callthesepossibleW's scaffoldingattachments sincewe
obtain B firm A byattaching copiesofthew's

ex vet to EFF97
w's ED

Now let m ofdcompsofA X A 2 M Letpi PkbeordersofconeptsofBso
that k Em Then

X B X 1131 TICI ti 2 mt K K É 2 m Eff
Since piz 2 we have

2 M e x B 2 my

showthatotherattaching
don'teffect X A vs X B

Backto goal we want tounderstand whichB haveX B Lo

m 23 otherwise 2 M E X BI I X 13720

m 5 then of cone pts and theirordersdon'tmatter

f because X113 2 MtÉ Ii E 2 m t É t where Kem

onotherhandwhen m 4 and I 4 coneptsof order2,711131 2 4 2 0 whichwewant



toexclude

so when M O compsofA 2 5 we call B generic

When M 3,4 we call
Beyceptical
signofX B depends on

orderof crept

Note since X B 2 MtE fi if weincreasetheorderofa coneptpi
or decreasethetotal no ofcone pts le of B this only reduces

X B

There are seven exceptional orbifolds Bul X B thatwe

list now usingthe notation m K pi spa

If Ihop FYTfcone
pi221am't
offthelist

Thesevenexceptionalorbifolds one

4 E 3 4,4 23 3,3 27,23 3,3 25 24

3,3 24 13 13 113,2423
3 E 1

4 E3 22 22 2 14,4 23,22 22 22

L

3 35 24 23 23

Fa ineptorders



Let's focus on generic case so we consider all scaffolding
w 25 d comps

Forproject weneed to find a wayto encode this huge
class

of orbifolds concisely use branched surface

0

Claim All scaffolding A A m w me 5 immerse in Y

In fact the onlyopt surfacesthat immense in Y are Alm w

M25

I

Aim Take Yx8


