&= C-19
HEIREMAEMRARBEE

Rk 2248 5 H 7 HEUE

HRIEE | £EHE B)

WFZEEARE - 2006 ~ 2009

SEEE S . 18340003

BREES (X)) REEYA 20Ky FERIE & CRHROTFE

EEREL (EX) Hodge theoretic and arithmetic aspects of algebraic cycles

HERERE
& 37 (Saito Shuji)
HEKF - KERBIEMPEHER - ZiS
MREHES : 50153804

WPERRROE (Fi0) -
WSRO 2 D DEFAN G 72 5.

D) E&HY 1 7 10 Hodge HFRAIIZE,
(ID I A 7 IV OBGHAIBFZE.

PUF, BRI MADICBEE T 2 RSV TR 5. SO O REIC W T, R E IS
THAT 5.

FBFT 4 v 7 akrErU— X, REEROBEBEROA T 7 VAR BERE, (VKD Chow
BER 2 AL L2 b DT, HGRZEMAD LB & b BB 5 RERMIIEH R TH 5.
ZHUSTE W T AEE R RMRIIE E U TGRSO ET 7 4 v 7 aREr U —OFRET
BRHD. 2k, REEKROAS TTNVERENRARTHD Z L, HDWIEREIRDOFEEER O B
HEDNHRER TH D &0 S IR ERFEEO SR IR TH S, ZOFRICONTE, s
T Eak 1 RITTDGA Z ROV THA EE BRI o T2, BEMEORIIORIEE LT, =
OREICRTT 5 — M7 7 —F 2R 1 L=, ERNART AT 73 B2 INETE L
BIfRfHT 22 ThHD. METHELIE, EROREEITE-=L<Bloar T 7 X MZBWTI
EFILRIZ L0 1986 AR SN TR TH S, MEEKIE, ARELEOSEH TS %
BRIR X, & D WI3HEEER | O regular proper flat 7e A% — A X (2720 L, & D EGH&THY7¢
REBZERELT, ZUBHEATWAZ 2 THLE. X PARELEOMER, &5V IR EE
DEBEED ALY T AOBFADONETIL, AIRE EO—EBHEEEKRD 5 VIR KK K o
77 0T —RHCBT A d AERGR O A F (K EoHLIERIERIZ 72\ 95 Hasse FEDIC
FECHDH. YZFETIE, METEZ TEYRAT—20E L CTERSIND R ARER
D—BEIC AT % Bloch-Ogus A2 kT LRHND EA2 HDW Y 725tk D & & TOWERE
B LW — RIS BN TEERT A2 LI kY, BERSOMEEZRDT-H 2T, AR
DEKERIT T2 WNT DINE T AR A2 R % = LIS L=, —J7, i Gabber /% de Jong I &
% alteration Z¥E8{b4 2 Z L I2EEh L7~. alteration DI ZE & & 7> U O EE Uiz (B & H
RB)EREFBICMDZENARETHD LA RLIZDOTH D, U FEDORDEEPE DR B I% 2
NZEHNDZ LICE D, BRIKOSERIST- T 2 IR T AR OER & 3672505y % e B 5 O
DIREZR IR T Z ST L2 Th D,

WHIERCR OB (E30)

The research consists of three parts:

(I) Finiteness of motivic cohomology,
(ID Study of algebraic cycles by using the $p$-adic Hodge theory,
(ITI) Study of algebraic cycles by using the Hodge theory.



In what follows we explain a result related to (I).

We report on our result on the Kato conjecture for varieties over finite fields.By the last
year, we have proved the conjecture by assuming resolution of singularities. This year
we succeeded in removing the assumption by replacing it with Gabber's refined
alteration.

Motivic cohomology of arithmetic schemes is an important object to study in arithmetic
geometry. It includes the ideal class group and the unit group of an algebraic number
field, and the Chow groups of algebraic varieties.It is closely related to the L-functions
of algebraic varieties over a finite field or an algebraic number field. One of the
important open problem is the conjecture that motivic cohomology of arithmetic
schemes should be finitely generated, which generalizes the known finiteness results
on the ideal class group and the unit group of an algebraic number field. There has
been only few results on the conjecture except the one-dimensional case (namely the
case of integer rings of an algebraic number field or curves over a finite field).

In a joint work with U. Jannsen we related the problem to a conjecture of Kato on the
acyclicity of a certain complexes of Bloch-Ogus type, which is a natural generalization
to higher dimensional schemes of the Hasse principle for the Brauer group of a global
field, a fundamental theorem in number theory. We were able to prove the Kato
conjecture for varieties over finite fields assuming resolution of singularities, which
ensured that certain motivic cohomology with finite coefficient of varieties over finite
fields is finite.

Recently Gabber refined de Jong's result by proving the existence of an alteration
whose degree is prime to a given prime different from the characteristic p of the finite
field. I have succeeded in removing the assumption of resolution of singularities in the
previous work with Jannsen to show the prime-to-p part of the Kato conjecture
unconditionally.
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