What s a Frobeuius-projective
structurer?

Kinosaki AG Symposium
(October 26, 2021)

(HHH#)
PRSI0 DR MR

¥ o e
xS .S
% A

§ 1 Review of Complex projective structures

X : cpx. mfd. of dim d

Defiuifion

A projective structure on X (s an atlas of coord. charts
- deftning X whose fransition maps are proj. transformations.
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¢(Xﬂ = PGLd+1(C)




X : cpx. mfd. of dim d

Defiuifion

affine
PO e

prggectives structure on X is an atlas of coord. charts
 deftning X whose fraunsition maps are Leey. fransformations.
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cpt. Riemann surface

upper lmff Pfawz (of L >7)

Local (nverse maps defines a (canonical) proj. str.




Classification for proj. cpx. mfd.'s

Case of dim 1 prog. str.
— o
genus T | v
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Case of dim?2: Kobayashi-Ochiai ('80, '81)
Case of dim3: Tahuke-Radloff ('04)

§ 2 Projective structures tn char. p >0

. Freld of char. p> 0 s.t. k=k
. Sm. Proj. k-variety of dim d s.t. p> (d+ 1)

. sheaf on X given by U - {étale mor.'s U — P9}

G : sheaf on X given by U — PGL, (U™N)

(N> 0) t
N-th Frob. twist of U
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® P has a GM_action




Definttion

- Au FN-projective structure on X
(s a subsheaf of P Forming a G™M-torsor

(Au FN-affine structure is defined tn a similar manner.)
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Definition

An F®-projective structure on X is a  compatible” collection
of FN-proy. str.'s for vartous N> 0

(Au F®-affine structure is defined in a similar manuer.)

F®-proj. str. on X = ;"(X,x) > PGL,,,




Chern class formula (,ZO W)

‘= FN-proj. (resp., FN-aff.) str. on X
I Jdeny

c; = T < i )Cl (resp., ¢;=0)

n H? (X/W) mod p".
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Characterization of P4 ‘(/ZO W.) 7

3 F®-proj. str. on X, and either

® X contains a rational curve, or o 75(X) = {e}
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Classification for dim2 (‘20 W.)
{ F®-proy. str. F®-aff. str.
rational surface L e aw) |

ruled surface
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Suffac-e 075 gen, fype e J (= = 3c,) /(:> PN 1))

C(as:gcl'ga/‘('ow for Ab{af(qw VGY.,’S (IVZO W'),
X : Abelian var. of dim d.

(1) 3 F®-affine str. on X < X (s ordinary
(1)) £ X is ordinary, then

| {F®-aff. str.)s/X} = {(bi) € (T,X)!| i b; € det(TpX)X}/gn

(The set of F®-proj. str.'s is obtained as a quotient of this set.)




Theorem @ 14-, W)

X : curve of genus g

ﬂ{Fl—Pro(j. Sfr.'S/X} =

(counted with multiplicity)

How to calculate :
(1) Apply a computation of GW inv. of rel. Grass.
(2) Compare with 8L,(C) CFT
(3) Count via a graph-theoretic description

(smooth) curve
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F'-proj. str.'s om Edge-numberings on
X : totally degenerate [ : dual graph of X

a+b+c<p-2
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Hyperbolic curve
& Fl-aff. str.

(cf. Raymaud, Mukat, <t al.)
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