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.. I wrote a paper on higher regulators, but unfortunately

it will be typed only to the end of this week, s0 I'll send it

to you with the first next occasion. There are smmall Bumber of
facts you may not know : first, I wrote down the complete construc-
tions for cyclotomic fields. Secondly, the hypothesis for the

value of pr.part of L-functions now are formulated for any integral
points. My objections against them near the middle of the critical
strip were false. Bloch in his letter to me (March 82) wrote some
supporting exsmple for L(2,M), where M=' J(X (37)) ; in the paper

I extended his calculations to cover the case of products of any

two modular curves. The middle of the critical strip needs somewhat
another constructions : the key point is that Q) -cohomology permits
to define the global intersection pairing for cycles of complementar
dimensions on arithmetical schemes. This consftructions generalises
Arakelov's approach to heights on curves (cf. his Vancouver ICM-
repegt ). But I have no calculations off Birch-Sw-D case. At last,
look at the following travestie of Hodge conj. (for varieties define
over number fields this is an implication of regulator conj. for KT)
Let X be a smooth projective variety over@. Let iyﬁ; be a set of
l-dimensional irreducible subschemes of X, (¢,Y) be a set of rational
non-zero rational functions at generic points of ¥ seik. ~Ehe
(L-1)-cycle on X T dill) is zero (i.e. C = . €< is an
element of E1 for niwean filtraticn of K1). Consider the distributio

I?} de fined by the formula
<E,w> = T [ Alede

2L
for we SL = - note that integral converges. Obviously this
distribution has type (1,1) and is not closed ; but you may add
to ESJ & certain sum of distr. L(p of type \p,a), pfa, pra=2L,
Hiks [Cl+ 3 %5 becomes closed. It is easy toc see, that the

(L,L)-component ' of cohom.class ( [C]+ ?Cfn ) depends only on C
denote it say (C). Now I conjecture that any (1,l)-cohomology
class is a ®-linear combination of cycles_gg type (C)e T could

not ppove it for surfaces (off the case of the product of modular
curves). This conj. implies the fodlowing fact, seeming excitingly
simple but I do pot know the proof ¢ det X be a. surface, Then one
may find Zariski open U< X s.t. the image of HZ(X,C) in HZ(U,G)
is contained in F2+F2 (F2 is Deligne-Hodge filtrati on).
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This summer I tried to understand Quillen-Lichtenbaum conj. about
K's with finite coefficients.The only thing I can do at the moment
is Yo establish the conj. for any K.l(Z/nZ) including the case of
small i 's . But before presenting it, I want to tell a little
hand-waving philosophy.Note that the situation in topelogy is
quite clear : first you define very simply the cohomology groups of
a space, which are quite manageable @RXY)XafXEXXyEEXErEYExREiikx
secondly you define K-th. , which becomes more or less manageable
only after you prove Bott's theorem : one has Atiyah-Hirzebruch

sp.sequ., and so on. In algebraic geometry the situation is far
more confusing. First,you have no cohomology. I hope very much,
that in fact it exists, and may be defined by elementary means -
one has to construct "universal'" cohomology th. It should be the
coh, of some comp. of sheaves C(«ijon the Zariskl slte, satis.
something like Gillet's axioms (cf. §10 of his R-R) ; and one should
have Atiyah-Hirzebruch sp.sequence, converging to Qmillen's K-th.
at least for smooth schemes. One also should have the following

properties
a) EH1)=0 for A<0y DI B0 - 0 -1
B) For i3 L) is acycllc off the interval [1,1] s for

smooth X 16 (.[' (1)) is sheaf of Milnor's K;-functors
c) For any n invertible en good smqoth X one has ;
e ek = To KT"*_'?‘/AZ(“J
where | g Xét —_—D XZar is canonical morphism.
d) The Chern class map induces an isomorphism ch: K. ("()@ Q

K-
— D jr{ 1()< r(i)@g}, so up to torsion the cohomologies are
eigenspaces of Adams operati®m ors on K@Q (Note : the cond. b)
e . ___.0 ,_—-—-———-_"_'_‘—'_'_'___
implies that for field F one has (}.y}@jpj up to torsion for i > j

and.for 21 & j+1 (J>0). Phe firat foct follows from Suslin's
work, but I do not know the second one .

Look at point c. It stands, that up to standard factorials,
one has Kj‘(X,Z/nZ) =@®H "3()( Tz A_-RTT' Z/\, at)) -this is
the conjecture I wished to formulate Using the Gersten conj.

for &tale cohomology, one can easily show that comvlexes

(tsg RTT',;‘ ahzf'{)) really satisfy Gillet's axioms - so there
are "fine &tale" Chern classes KQ{K) — He"'?(K} Tg o Rm, g (g)
s.t. their composition with obvious map induced by T‘,S(_ Yl =)
are your &tale Chern classes. If you want to remove the factorials
from the conj. (to obtain a precise one) you should do roughly
speaking the following. Let [ be a spectrum of topological



periodical K-th. tensored by Z/n - s0 ra IK‘::'Eyh (6/2)

ifd d=seven and O3 f 3 ‘%Xis odd., Consider the Postnikov filtration

G, onilt - . Then K, (X,2/n) should coincide with the
cohomology of XZar with values in (sheaf of spectra of maps from
X’et to tf-,...'K 5

Because of Gersten's conj. it suffices to look at the case
of fields, The conj, sftandg, that up.to factorials

&,',d )
K (F,2nz) =£% i Ay
By Thomason's theorem, this is equivalent to the following
a) Periodicity map ng Ka(F,Z/nZ) — K.(F,Z/HZ) is injective.
b) Kn//!ch = @ Hg:L(F/ zf/hz,(,;y .

A2 o
This is quite analogous to Bott'e-periodicibty in topology |

Namely, it says, that if KtOp is non-periodised top. K-th

(i.e. KEOP =0 for & 0) then Wk . R xtop

and top top | o ltop top: S ;u4 :

K Bg . K =k PRy th . | (z([’TJ) (ip to
factorials). So the situation should be the following. By Thomason,
alg., and top, K-th has the same periodical K-th. And to obtain

is injection,

eithel Of ones you have to c¢ut by halves ¥n two different ways.
Another (global) conj. Suppose that X is smocoth projective over
<L ! : 2ol SO
finite field. Then I/é C2, (0,&)(__ X, 2)80,) equals
to the sub of red on which
space of @yl (X Qpts)) "
arithm.Frobenius acts with&integral zrEXX¥ eigenvalues.



