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Gr
group ,

F family of subgroups of Gr

(F , Ca) in> simplicial complex ECF , G ) whose n - simplices

are the n- chains of coats

g. Aoc . . -

c guts gie G , tie ht

1814,6 ) I order complex associated to the

"
coset poset " with respect to I

.

→ Abels and Holz studied the relationship between

higher connectivity at 18 CT
, G) I and tee algebraic

properties at Ca with respect to f :

1817 , all connected ⇐ G -- CUA )
AEI

1817,611 1- connected ⇐ GE amalgamated protect AEF

along its intersections

→ let F -

- Ab :
-

- abelian subgroups

C- okay noted that lkctb.GL/ I - connected
(⇒ G is abelian ( moreover ILIAS , Caltex )



Goat : Provide an analogue at IL Ctb, G) I and

Okay 's result for a compact Lie grad G
.

→ them
,
F

- Cohen and Torres - Giese studied
a filtrationat tee classifying space BG for Lie gaps or

Ligule groups . . c Blain ) c .
. . c Baal CBG

e. g .

B12 ice ) : = I kN Hom ( 2K
, G) oak I

→ A discrete Blah) = U BA
A-tab

after looping SBK
, Ca) t RE 12161 x Ca ( be com )

F-kik) is the homotopy fiber EKG → EG

d
'

I
131461 → BG

this a simplicial motel fur Elzie) can be given as

follows

For each n , let

Eu ( 2. 6) = { Goi - " ' ga) EG
"

: ( gig , . . . . ,gnI'gnS£Ab }



When G is discrete
,
Elz , G) Effects . Call

T

(Shels - Holz )

Etch) is a good analogue fur IECAB , G) I when G

is a Lie group .

Thin ! (Antolin - Camarena
, Gritschaeher , V ) Let Ca compact

Lie group , then

Ge is a torus 2=7 Til Elza ) ) = o

for i= 42 and 4
.

* honour G is abelian <⇒ Elna ) is contractible

[
Gun comp
of L1 , -il )A predecessor : Elz

, G)z : = I Gx Hom ( 2K
, a) 11

Them : ( Adm - Gonet) : G comp Lie grp .

G is abelian 2--7 Elz , a)
z
is hetoonaky acyclic

Bedside : Hk ( Elvis : E) E H*lGkxGHw -

-
o

=) GIT is rationally acyclic ⇐ 7 G=T



The commutator map C : Elz, a) → BEG , as

Lanny : let g , hike G s - t . ( g-
'

h , h
- th ) C- Ab r Ther

[gih ) Eh , k] = [gik ]

Jet : For every u
, Cn : Entz , G) → [ G. G)

"

= Bala , a)

( go , - i.
, gu ) '→ ( ( go , go] , . . -

, [ ga- i , ga) )
which induces a simplicial map Lea : E

.
Cah ) → B. [ a. a]

I [ • ( = :[ : Elz, as → BEG , a]
compact

Pnd : let ✓ Loc group or a discrete group

① [ well - homotopic ⇒ Cr is homotopy abelian
( i - e .

, c : Gra → ↳ this ) ↳ [ x.gs is null )

② [ *
'
- IT

, Elza) → To [a.a] is surjective

Proof item ! ① There is a connotative diagram
[

Elz, as → BEG, a) ( in thick geometric
- a

✓ V realization )
6*4 T E [a. 43
IS C

y C

GXL -s aIana ⇒ Eh

a

[ z at ⇒ I Luh → B La , is null

2 ⇒ an L E> [a. a ] is all



⑥ A discrete [
*
: IT

,
Elz , as → [a. as
It

{ Tegan ! Xg , , = I
, Agin ' Xu ,n = Xg ,a it 25'h , W' k ) C- Ab }

[
* 17gal = Egih)

g
[

Ca compact E 12 , as ) → B Eat
, as )

t t
Elz, at → BEG, as

[

Suri on path
-

com

compthen in IT
, I - ) : Ti Elz . W ) To [6943 To [a. ay

⇒ [
* is srrfeetae as well

, D

Rinks there are htpy abelian compact Lie groups

that are not abelian ,
e. g .

G= 5%0-8 central prod

compact

Homotopy abulia# '

e groups can be classified as

follows :

Ca is htpy abelian 2=7 G is a central

extension at Toca) by a torus
.

Prod ! let G comp Lie group . It Ty Elzie ) = 0

then Go is a torus .



put ite ! It suffices to show [ G. a) . is abelian

If it it is not can find Sulu ↳ [ a. a] .

inking iso in Tsl - S .

The map E ! Etc
, Sule) ) → Bsulz)

has a homotopy section s after looping a

Tigre 12
,
Suk) ) ⇒ Tiz Suk)

f f this

TylEK.at/TlzNEl2, G ) → Tlz Each] .
can't be zero

.

D

Prof : let be compact Lie group , and suppose Go

is a torus
.

Then it Etzion) is 2 - connected
,

[ is hell - houotopic .

Sylhet ! Elzih ) 1- Gun ⇒ Each] Cho ,
thus

a torus
.

Then [ E H' ( E Kia ) ; it
, ca.az ) - O

⇒ c is hell
.

B

sketch pivot train than ! Suppose Tittle , all - o i- hey

Ty ( Ecua) ) = o ⇒ Go a torus

IT
,
LEKKI) =0 ⇒ G is htpy abelian

2=7 G central extension Iola)
by a torus

IT , Ek , a) =o ⇒ Chia) c a. = T
m

connected



As G is a central extension by Ceo
, and Toca)

is finite
, @ a} is finitely gerent ed - Ths

[Cuh) =L . B

-

[ : Elz ,
012) ) → Bsolz) also splits after

looping .

Question : If G compact lie group , does-

SLC : RE Cz , G) → Each] has a section ?

( up to htpy)
.


