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Abstract: We shall review the classical Hard Lefschetz theorem on Betti 
cohomology of complex projective and Kähler manifolds, which includes 
the formulation of Lefschetz, and the theorems of Hodge, then Simpson for 
semi-simple coefficients, using harmonic theory.  We shall then review the 
Hard Lefschetz theorem of Deligne (and its generalization by Beilinson-
Bernstein-Deligne-Gabber) for ℓ -adic cohomology of projective manifolds 
defined over a finite field 𝐹 = 𝐹𝑞, using Deligne’s theory of weights. We’

ll present a Hard Lefschetz theorem for rank one ℓ -adic coefficients for F 
any algebraically closed field of positive characteristic, where the theory of 
weights is not available (joint with Moritz Kerz). 
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