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Theorem Allcock 06 Forany countablegroupG thereis acomplete hyperbolic surface X s E Isom X EG
WhenG is finite Xmay be taken tobe closed

Historyregarding 9 Greenburg 72 proved Gisfinite F F d
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provedformtdsofanydim

Note Allcockgives explicit construction and when Gis notfinitehegets an infinitetypesurface

Det A surface S is of finite type if it G is fin gen
otherwise S is of infinitetype

Question Fixing any infinite type surfaces forwhich
G does F g a complete hyp metric s.t.GE Isom X

where X CS g Below will alwaysdenote a confide're
hyp structure on s
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Def E space of ends Types ofends

totallydisconn metrizable separable o accumulated bygenusHp Space
planarE closed subsetof ends a cg

theorem Kerekjarto Richards 63 Classification

An infinitetype surface S is determined up to homeomorphism

by E EG g b

today Assume w out boundary forsimplicity
All results are for s w l noplanar ends sothat E EG

Theorem tougals P Vlamis 20 Let s be an infinite geniussurface with noplanar ends and let 6 be an

arbitrary group Then there are 3 distinct cases
1 If the end space of S is self similar thereexists Xwith Isom X E G iff G is countable

EI loch ness D chimneys

2 If the endspaceof S is doublypointed then Isom Xis virtually cyclic
EI ladder

37 If S has a compact nondisplaceable subsurface i

Isom X E G ift G is finite EI tripod

Note this theorem covers constable and uncountable endspaces
When E is countable theoremiseasiertoprove and we can

stregthen 27

Relies on the following classificationtheorem

1 I



s ng assification theorem

I

iii nanni

2 E is doublypointed
3 S has a compact non displaceable subsurface

Corollaryofmainthmi If S has genus and noplanar
ends then Mapes containsevery countablegroup

WhenS has no planar
Applicationsof corollary Inheritance ends and E is self similar

MapS does not satisfy Tits Alternative
Grigorchndet Thompson's groups

Mapes contains free groups

Map S is not RF previously proved P Vlamis

lots ofothers incoherence etc

Tools for main theorem Lots pointed symmetry
Mann Rafi partial order on E pointedsymmetry if self simila
edits to Allcock construction ete


