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We consider the following situation:

Let A := {H} be an arrangement of hyperplanes (lo-
cally finite, affine).

Let

M(A) = C" \UHGAH



Motivations:

e singularities (e.g., simple singularities), Milnor fibers

e Braid groups and generalizations (Artin groups, Cox-
eter groups)

g MO,n
e Configuration Spaces
e Combinatorics

e Root systems, splines, partition functions, hyperge-
ometric functions,

e ctc.



Some well known facts
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1. THE CENTRAL CASE
In § we find three 2-cells:
[Cl = P], [CQ - P], [Cg - P]

four 1-cells:
[Co =< Fl], [Cl < FQ], [CQ =< F3], [03 =< F4]
and the O-cell [Cy < Cy.

[Cl =< P] [CQ - P] [Cg,j_P_L _
*ah =T -1 -1
[8s] = 1—ty  Hate~t bits—%
fo—tils 1—tfiis Bylety ~ Lty
tots — tilaly t3 — titats 1 — tytots

totsty —1  taty —1 ty—1
1 — tytotats 0 0
N 0 1 — t1totsts 0
0 0 1 — t1totsty

The characteristic variety V;'(.A) is therefore equal to
VIH(A) = {(t1, 12, t3,t4) € C | tatatsts = 1}

| % 7\
HmG).20¢)z 0 ; Hm@), 1)) =Z @é%?)
o (el 2(1)) > 2D o



3. EXAMPLE: DECONING A3z

Ci lo
Co
l1
[Cl =< P3] [Cg =< Pl] [Cg < P1] [C4 o Pz] [CG =< P4] [C',' < P4]
ta —1 0 0 0 tats — 1 ts — 1
1—t) —ts+t1tg tatg — 1 ta—1 ts — 1 1 —t3ts — t1 +t1tsts 1 —ts —t1 + t1ts
to(l—t; —tg + tits) 1—1ts ta(ts — 1) 0 to(l —t1) tita(ts — 1)
tatz(l —t1) ta(l—t2) 1—tots 0 0 0
0 0 0 1=t tatz(1 — t1) ta(1 — t1t3)

The five irreducible components of the characteristic variety V}(A) are:
ti=te=ty=1lto=ty=titsts =1, t1 =ty =totgty = 1, t3 =ty = t5 = 1
and

(t1 = t4) N (tg = t5) N (tstats = 1).

&.4



Specializing to the case when t; =t = --- = ¢, = ¢t we obtain:
Hp(M(A), Z[t™]) = (Z[t])’
Z[til] 3 Z[til]
(t—1) (-1

Z[t:izl]
(£ —1)

~ 73

H(M(A), 216 =

)
~7




2. EXAMPLE: TWO CONNECTED TRIPLE POINTS

[Cl =< P1] [Cz s P3] [Cg = P3] [C4 = Pg] [Cﬁ < P5] [C7 < P4] [Cg - Psl [Cg =< PG]

to—1 tats — 1 ts =1 0 0 tg~1 0 0

1-4 0 0 0 ti(ts — 1) 0 ti(tsta —1) ti(ta—1)
0 1—# ti(ts — 1) 0 t1 c(ta, ts) 0 t1(1—t2) tita(ta—1)
0 ts a(ty,ts) blty,ts,ts) ts—1  titac(te,ts) 1—t1  tits(1—t2) ti(l— tats)
0 tata(1 —t1) ta(l—tits) 1—tq  titsta(l —t2) 0 0 0

where a(tl,ts) = (1 - tl)(l - ts), b(t1, t3,t5) = (1 —t1)(1 —t3 — ts), c(tg,t5) = (1 — tz)(l — t5).

The components of V;!(A) are
hih=l=1lglgti=1
tQ = t4 == t1t3t5 =1

—-2-2-




4. EXAMPLE: DECONING THE DELETED B3 ARRANGEMENT

C4 ls

m %‘ -3

Co

Vi

1 —t4 =0, g +1t4t7 =0, t3+t4t7 =0, ti—t5=0, tist7—1=0, tg+1=0
litly —1=0,ta—1=0,t3—-t7=0, t4—tg=0,ts —1=0
l1—t=0,t—tr=0,1t3—1=0, tgtgty —1=0, t5—1=0
litgt7 —1=0,t2—-1=0,%3—-1=0,t5—1=0,t,g—1=0
t1t3t6—'1:0, t2—1=0, t4—1=0, t5—1=0, t7—1=0
1 —t4=0, ta—t3=0, t3tate —1=0, t5—1=0, t;—1=0
t1—t5=0, to—tg =0, tststeg — 1 =0, ty=1 =0, b7 —1=0

t3—1=0,¢t4—-1=0,t-1=0,t—-1=0,t,—1=0
11— 1=0, totstg —1=0, t3—tg =0, ty, —t5=0, tr—1=0
t1—1=0, tatsts —1=0,t4—1=0,t—1=0, tr—1=0
t1—1=0, totgyte —1=0, t3—1 =0, b=1=0,{—~1=0
t1—-1=0,

t2—1=0, t5-—1=0, t5—1=0, t7—1=0
t1—1=0,t-1=0,1t3-1=0,t—-1=0

-65-



Specializing to the case with t; =ty = --- = t,, = t we obtain that the kernel

of 0, is isomorphic to (Z[tﬂ])4 and the image of 8, can be identified with the
submodule

{(t - 1)(p1)p27p31p4> 0) Ipi € Z[ti—l]}
of (Z[til])s. We have therefore:

Hy(M(A), Z[FY) = (ZY)*
H(M(A), 27 = ( 2 “ ]) = 2t

)
Ho(M(A), Z[) = ZE

N

-1
[i

_
1)=Z
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