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Binary octics := Hypersurfaces in CP! of degree 8

coeff. space of
P! P — P(P) ~ CP®
binary octic forms
B unordered 8-point configurations
in CP!, counting multiplicity

Real := defining polynomial has coeff’s in R
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# complex conjugate pairs 0|12 |3 |4
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Mg = MgP || Mot My | My | Mg

1. Mg"* = PIR\ (RH® —H),i=0,...,4, with PT}
explicitly given. They are arithmetic groups.

2. PI', PI'Y, PIE, PI'Y are finite-index subgroups of
discrete reflection groups in Isom(RH?).

3. The Allcock-Carlson-Toledo construction of MY is not a
hyperbolic orbifold. (In contrast with the cases of real
cubic surfaces and real binary sextics.)
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M§ 2 PI\ (CHP — H)

PT" := Pisom(A)
A = Z[1]6 —2 141 o —2 141
' "l 1-i =2 1—i -2

signature(A) = (14,5—)
CH’> := CH(A®g; C)

\— H = U{CH(TL)CC]H?‘TEA, (r,r>:—2} J
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real octics
cPal(A)

p € Py ~~ branched cover X, — CP! with cyclic action o

¢

A(Xp) = A integral cohomology with intersection form
pE 77%% ~> antiholomorphic involution X, R X,

induced by complex conjugation cr! 5 cP!

*

~+  involutive anti-isometry (IAI) A(X)) e, A(X))

w 1Al A 25 A, which fixes the period of p

A-C-T construction of M&: Re-assemble the RH"’s

L “appropriately.” J
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The above is also a complete list (with redundancy) of representatives of
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fo (ﬁ) >~ Ss. The monondromy group Pisom(A) is generated by “half T

turns” of pairs of roots. The Sg above is realized as the permutation

group of the 8 distinct roots of a smooth octic.

Compute induced action of each of ¢, ¢y, ..., dwi, duir:

Al cycle structure type re-labeling
O s Pr (1)(2)(3)(4)(56)(78) 2 X2
Gus v || (1)(2)(3)(4)(5)(6)(78) 1 X1
P+ Pur (1)(2)(34)(56)(78) 3 X3
Py O || (1)(2)(3)(4)(5)(6)(7)(8) 0 X0
Qv , Qv same as ¢, , ¢ 2
Oui » Owrr (12)(34)(56)(78) 4 or antip
Ovi y Py (12)(34)(56)(78) 4 or antip
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Fix(x) IS @ Z-lattice; its computation is straightforward. So
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The Vinberg diagrams for the following are computed:
Isom(Fix ¢y, ), Isom(Fix ¢y ), and Isom(Fix xx), for k =0, 1, 2.
These computations show that each of the above is a
reflection group.

The fundamental domain of Isom(Fix ¢y;) “has a discriminant
wall”, while that of Isom(Fix ¢y,) does not, which implies

L dvi= X4 and  Pvi = Xanip- J
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Two kinds of real smooth 3-point configurations can deform to a real triple
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THE END
THANK YOU!
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