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FORMAL CHOW GROUPS,p-DIVISIBLE GROUPS,
AND SYNTOMIC COHOMOLOGY
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Contents

1. Introduction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 359
2. Syntomic complex. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 363
3. Calculation of PD-algebra. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368
4. Surjectivity of symbol map. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370
5. The Leray spectral sequence. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374
6. Syntomic cohomology andp-divisible groups. . . . . . . . . . . . . . . . . . . . . . . . . . . . 379
7. K-cohomological functor andp-divisible groups. . . . . . . . . . . . . . . . . . . . . . . . . 384
Appendix. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386

1. Introduction. Let K be an absolutely unramified complete discrete valuation
field of mixed characteristic(0,p) with perfect residue fieldk, andV a smooth
projective variety overK. In this article, we consider the Chow groups CHr (V ) in
the infinitesimal method, which was proposed by Spencer Bloch (cf. [5, p. 24]). We
review this method in what follows.
First of all, recall the modified version of the Bloch-Quillen formula (cf. [16])

CHr (V )⊗Z
[

1

(r−1)!
]

∼= Hr
(
V,�M

r,V

)⊗Z[ 1

(r−1)!
]
,

where, for any schemeZ, we denote by�M
r,Z the Zariski sheaf of MilnorKr -groups

on Z, that is, the sheafification of the presheaf that associates the MilnorK-group
KM

r (�(U,�U)) to an open subschemeU of Z. Here, for any commutative ringR, we
denote byKM

r (R) the groupR∗⊗r/H,whereH is the subgroup ofR∗⊗r generated by
elements of the formx1⊗·· ·⊗xr with xi +xj = 0 or 1 for somei 	= j . If r is equal
to the dimension ofV , the above formula is valid without tensoringZ[1/(r − 1)!]
(cf. [10]).
Now assume thatV admits a smooth projective modelX over the valuation ring

W of K (i.e.,W = W(k) is the ring of Witt vectors ofk). Let� be the category of
Artinian localW -algebras that havek as their residue field. For any objectA of �,
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