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reductive group G Frobenius kernel G_1 G maximal

torus
T singular highest weight G_1T-Verma module Grassmannian Gr(2,n) G
G2 P parabolic G/P Frobenius direct image
Michel Gros Frobenius contraction Donkin
G G2 P Levi G short simple root G/P Frobenius direct
image Karoubian complete strongly exceptional poset
self-extension Frobenius contraction

Frobenius contraction injectivity good filtration

Let G denote a reductive algebraic group split over a field of
characteristic p>0. In joint work with Abe noriyuki we determined for p>>0 the Loewy structure of
the G_1T-Verma modules of singular highest weights, G_1 the Frobenius kernel of G and T a maximal
torus of G. On the Grassmannian Gr(2,5) and on G/P with G in type G_2 and P a maximal parabolic
subgroup of G we verified for p>>0 our conjecture that the the Frobenius direct image of the
structure sheaf of G/P contains a Karoubian complete strongly exceptional poset of coherent sheaves.

In type G_2 we also found that the Frobenius direct image has a nonzero self-extension, implying
that the sheaf of rings of small differential operator on G/P has a non-vanishing 1st cohomology In
joint work with Michel Gros we described a new characterization, thanks to Donkin, of the Frobenius
contraction, showing in particular that the Frobenius contraction preserves injectivity and the
existence of a good filtration.
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Frobenius splitting Schubert varieties  normality
Brion Kumar [Brion, M. and Kumar, S., Frobenius splitting
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Ye Jiachen [Kaneda and Ye,
J-C, Some observations on Karoubian complete strongly exceptional posets on the
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complete strongly exceptional poset G/P tilting sheaf
G/P coherent sheaves bounded derived category tilting sheaf
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qguadrics [Kaneda, Exceptional collections of sheaves on

quadrics in positive characteristic, Sao Paulo J. of Math. Sci. 8 (2014), 117-156]
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Frobenius splitting G Frobenius contraction [Gros, M.
and Kaneda, Contraction par Frobenius de G-modules, Ann. Inst. Fourier, Grenoble 61, 6
(2011) 2507-2542] [Gros, M. and Kaneda, Un scindage du
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affine Grassmannian constructible sheaves Geordie Williamson
Lusztig [Williamson, G., Schubert calculus and
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Kazhdan-Lusztig Lusztig p
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p Williamson G
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Frobenius contraction Reductive G
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Frobenius contraction Gros G
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G_1P-Verma G_1T highest
weight  regular [Abe, N. and Kaneda, M. , Loewy
series of parabolically induced G_1T-Verma modules, J. of Institute of Math. Jussieu 14-1
(2015), 185-220] Lusztig
highest weight  singular Singular highest weight

G_1T-Verma regular rigid Loewy series periodic
Kazhdan-Lusztig G_1T-Verma
Lusztig Simon Riche  G_1-block

algebras  Koszulity [Riche, S., Koszul duality and modular representations of semisimple
Lie algebras, Duke Math. J. 154 (2010), 31-134]
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G algebraof distributions Dist(G) Frobenius
morphism  splitting Dist(T_1) idempotent G
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Andersen simply connencted semisimple group G
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