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Orbit  corfiguation spaces [Xiwtencat? a7

X+ "nice” -I-opoloT'cal space

G: finite group

GC X almost freely - S=1xeX lﬂgc-G-c, 3x-x} Finrte
Note:

Confy (X-5)

T (o) € (S 1 GX;0GY5= B}
R x;#x: |gicjsn 9¢C
= Z(x.,...,:m e X 3x:" AR AR -§
le. the covn‘:\e-wm‘} of the awangemen'\'
74'\(6',)() . H(:j (q) = 2(\(.,...,)(..\6)(" l 6";=Xi}
He = $0x - xa)eX* | xe=s?




Combinotonics of an arrangement

A layer of A=A(GX) is o comecked component
of an infersection H(‘\TH (T < A)

The Pose’r of |a.39ers P>6,X) 15 the set of layers,
Parﬁamo ordered by veverse inclusion.

Example )éc\t Confn (€)= T(My i€ €] %i#%5 ]

COmP\ema\'| of braid arrargement:  hyperplanes x;=x;

(1¢:<}¢n)
RCl,C) 1s the pavh'h‘on lattice T, "

An infersection of diegenals in c"
corvesponds to”a partition of 11,2,-,0]



Example

X‘: C" or S G-= Z, GC‘Hng 59 ﬁer inversion n=2
g= 121} st

X,= ¥ (,M ;1 (ZRD] 1,41y

¥,z -1 %= Yo X=X, *=x %

%=1



TOPol 09y Combinatoncs

Confn( C) Partition latiice T,
Conf f (X-3) 77
(D uestions

o How COn we Aescr;be |09€V$ u\Sin9 ‘PN""‘Iﬂ\Of\S?

o How con we use s combinatorics fo undevstand
e topology ”



Generalizing _ partition/Dowling lottices
G‘ 'Fir\i-|e 9"0“]) S‘ ‘f‘ini'lc G-set ch3= il,‘&, susy n}
A po\r'h'a\ G'Parﬁ-l'ion o-F (n] cohsis-l's of a Par{—{-hon
/5 T where T<(0n)

alohg with VBE&p an equivalence class of
G- colorings L: = G
Tre zevo block of{s s the set Z2=(n)-TT.

The Dowling poset  Dal(6,5) is +he sel of pairs
(f” %) wheve pis a parbial G-parhtion and
% 2>8 it an S-coloring of Hs 2ero block 2.
cmcw'ng ¢ Méve: (ihﬂuﬁ,“ﬂ < (fAvBup, y)
elokons o coler:  (BIVP, %) < (fs IVUDR)



Examp\e Partition latice Th=Dn(1,0)
Exwv\p le Dowl\'h9 latice  Dn(6)=Dn (6, *) [Dow\\'nﬂ 33)

Exaw\Ple AL JA B/ 17 b/ 17
G:Zzz {C,I}
() tvivial
S= {1} 2 /v 1)z 126 a2/é vz 2/



Exavple  x=€*  G:=Z, S:1t1}  pe2

@/ 17 1)) !7.‘ @/ 17 @/ 17
' - Lt ‘1 -l
(q8)] O,M A, (1,1
2 /1 1/ 2 12/ 12/¢ 1/2 2/1
e ! e \ ece e B« e -
=1 X 21 X =X, X‘:f; %= -\ Xp-|
V2 ¢



Recau:
G_: -F:‘nﬂe gvou? X'. G'SPGCQ. S:{I(GX lﬂgé(f‘c, gx=x3

AV\(G,X) : Subspaces gri= Ry, XKe:s (966. s¢S)
R(G,X) : POSH o{ 'No-ﬂs, connected Componends of iniersechians

S.061: 6*%5,C An, T,
Question: How con we descrite Pal6X) using partitions
Answer: [BG'Ig])
There is & SK(Gl-equivariont peset isomorphism
R(G6X) = Da(G, )
Queshon: How can we nse D6 to undersiand the fopology 7



Local  Structure.

Example (1,0 (1,1 (ZAD) (-1,-1)

t FL %o X=Xy )(.exi‘ %=1 %=l




In jenem.l=
lau_,ers of a
local armhgemcn’r

Local  Structure.

on in-\crwd in

‘\m?oss\'oF lowevs



Theovem (BG"\8) For (F.'D) € D.(6,9),
(a\ (D"(("S»q ) r[ RB X 1_—[ '5'(66

B€P Gsés/G

Note Closed indervals ave 9comc'|'w'c laltices and
hence homobptj equivalent 1o a wedge of spheres

) 1>,‘ce,s»;w € DFCG.SB
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Choracieristhic 'Pgl_gnow\iaj
The choracterishc polynomial of D.(GS) is

/X'('t) = z /.4C6,x) tr\—vamk(x)
X€D.(6:5)

Theoem L®613]  X(xd= TT (+-1s1-161K)

COrollar'(j The Buler chavackrishe of Con-pné( X-S) s
'EIL ( %y - 181-161K)

Ard somehmes this telis us +he Poincaré pohar\omiou( .
Example for X=C€"D2:G6: Poinlt) = 7 C1+(+20¢)

w=,




Realiza\o i W ?
Treorem  CDowling'93)

Th(6) s vealized by a complex

G is c%c,ln'c.
hgpevp\ahc. avmhge.men‘l'

Queshon  When is Da(6,9) vealizable ?

!\10_";3 Need n Rg X r[ DS""‘(G‘) realizable %_

sep GseY¢

Consequence

£ GCX  airost freely hen Hre stobiligey of every point is ey,

)
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