Frowm one-cone tori fo fwo -bvfolae_ cone manfolds

Hivetoka Aki ?oskr.
(OSakcx C.H-g Uv\'\VQrSH'g)

-T;)fo\og% and Geometry of Low -cimensional Moyirfolds

at Noava Wowen’s Uw‘ivevs'ﬁu
Octobey 3\, 2018



Outline.

Poe(t 1. Fom once - f»w\d'wed 4zvus
+o ’\'wo—lovtclge kst a)wxlolemevd's

( with  Sakuma, Woda, \amashita )

Po\v‘t Q. F\rom one —Cone tovus
to o - Bﬁdje cone wonifolds
( Par‘\‘[‘g joiut wrth Yameshita )



Q.“‘or?o\;e lksts Camoh finks )

ARCA S
0 ) S ) ~SQV YD

Lu? 1o Mmirrov iwmge)

with (<9< A

) q % S(p ) * hyperkelic

\_L:}- _/——-—-‘ :ﬁ @
‘2.‘\'1 5 7.'\’7-4.% %/.\1-‘

S(5.2)=C22)  SO1.1)=C223)
“Ae



Hoj?ek\oo\ic. sty o 2-br knst COWT‘QMQKK — ASWY picture

%uasi‘swksim double cusp 99 cone Sing “ﬂ{" onel
0~ @/E B C@
. P
N - ower turmel
S~ . . / e
Riley slice

X The Ford domains are charoctevized ! 2



R.Ilelé slice

Yomashia's
oud'?cx\‘ of
(&) \m; slice

s Vi /
/7 "’%‘

#T;kev"e e?s a ?MCHCA.I “algor‘rtkw\” Jo check i

vewn - ¥ |

given two parabolic Jroup is oliscrete ov nott!
1%




Demonshrotion 1



The ovxjo?\r\j ?rojed‘
Gooal : Reflace the “main cusp’ with Cone S‘ir}j'ulaﬁ-l'j.

main cusp Cone. s':ns
(ool ) Cellip)
/ v 7 / /|7 o angle
~—? 0<0 <0.,<TC
Q
/ °

'2';‘1 $or figuve &

_&9'_*’& The double covevri ng Sface. c-f < £ branched
0\(0“3 SCP.%) is the lens Space LCp-g0-

A



Fo\re'} tesse ‘ \a"‘iovx

'
-

S(ET. 2)= CQZ..?.)

ol~

v‘—

o\

~o ) \og



De.scvtf'h‘on of comb stv clue. To Jo\-gev\sﬁr\,

S

w\»

3

-0

wl—
z % -

o\-
_‘o
z




Ldea of PYDO{: baseol on Jovje,V\SCV\’s argume.n.‘t

A J ovgensen chovpctevized the combinatorial shructures
of the Rovd domains *Sor Pb\y\d‘uma( +orus O‘VOQPS.

—/ B {s‘oT
//Qxﬂ] ‘
\__/

/



Pow"t 2

Fvom one-cone forus o

FTwo - bwfdge cone manigo\o\s



Sfeys on the way

%uw:,;u(ks 1N, doulde cusp 9p C.ohe "3

R

o<e<e <T
we— Todsy. 5

® Qws‘gw,\/\g ion

®,®) Additional core singularity
-- Some‘H/\an P\Afrev\s [l
%




Demonshrotion 2



QW’*S‘.S wchsion  Shructure
[ Moroianu - Schleaker, Lecuive ~Schlenker )

W QuaS\gMd"g'M ma.vwgau U(H\ PQ"hClQ.
(M. 3) = (swrface, 1w ptsh) X R

. all cone amj(es < TU
. adwmits compact couvex covre

Th[L-S] QF (M) & Terch (M)

l <— p<2® <m* st
)
/0<e<9°<m
(7(*-(‘,0“3 ay\‘j‘e T [‘_D—.
/%



Ford clomain {or cone hyp st
Suﬂmse 3¢ cM

The, Ford domain w-.vit. C s
M — {,x_ 32 shovtest ?“""\S}

from % b C

cut locus wnt ¢




Fortiol results

Suppose 0K O < (=7 6< 260< 2T ) @
T20

T‘;\w\ ‘ [ A. 9.0‘g3
The Ford domain fov any “ fuchgian” shracture

on T2 XK has “soocl" comb. st

Thm2 LA, 2087
e The Fov-o\ dowain -for any “Hin” structure
on To¥R has * good " Comb. Sfv:
. The spoce of Hhin st is parametrized by
+he k‘ﬂ’ st of D (compact cownvex cored.

Fi;‘;



EX?\OQTOV\ of isometric hemispheres

L\ D&Mo 2, Y‘C'\'Som hemi) —>e0 as ol —>21-0.

e 0=0 (cusp case )
ExY\oS‘iow occuvs at ol=2m , where

- 550 (our new case)
Ex?\ostm occurs before o= 2TC

= We connst reach the desivedl sty
0“\‘3 Vi Foro\ O‘OW\GJV\S

E
Ae



Ew\‘:\oging Dirichlet domain

Sevies - Tan - Yamoshita. studied the extended
Ki\e\é slices , wheve Dirichlet domain is emﬁoged-

“Swrelj, '\-ke comb
st avre Same as

/@ +hose of Ford dom
@ &@)7)/ Jor the Ri\ej shice 1"
— Said Yamashitn

A




Devv\ond‘raﬁw 3



Dirichlet domain

The Divichlet dowain w.v t. ¢ i
vt s o
3 th f’
M - { 2 SkoﬁeS'l' 'DQ S
’)CI $om 2 o P a

aX s wnt. P

Prop. (M. Z) = (S, tuite #s})x R, cone angle<t
SuWoSei' M cowntains hovroballs with cone of

both ends of =
* M contains & compact Convex core

— 4 { ij"v'?t.s“;;fz[)r} < 00

K



Key Lewmma, Fov Frop

Lemma Let X be a CAT(-V) Space.
Thew we have the -fo\low:uj c‘«omr&viSowI

zZ 2

lljJ::r

o

&, B2L = dx(w2)z dg (@, 2Z)

6
A2



Choice of bose points
Sd\ewwrl"nc. Secﬁor\a\ Views of Ford / Divichlet dowains:

-
I I
AN [

oL < 2™-0 ol= 2TL—0 2R—-0Q <o ST
[\ ngbo\"lze the oxes of “e(l;'[:\-;c aenervd-ors v
O‘E S\O?Q _‘5 ’ -%;“ 'fov- K(F.%).

Conj Yee 2o, the Dirichlet domain w.r . P

has Sooo\ comb st -—,—,7/—;
|




Dew\ond‘m{’iov\ o



Some comments
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