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Proof of Theorem 6.13. We claim that we may take r, = 2C(a, {, 1), defined as in Lemma 6.4
{or Theorem 5.15).

(1) Boundedness of o,-eigenvectors.

Claim 1. For r > ry, every oy-eigenvector in Q;[[7 (Xg, ¥}]| in fact lies in
Q[[7] (X ®)]]=1 . (i.e., the set of ox-eigenvector in Q¢ [[7] ( Xp, ¥)]] is bounded.)

Claim 2. There exist unique o,-equivariant splittings s; of the quotient map

W[ (X, TS — Gy Qe[ (X, )]0,
for any r > ry.

From Claim 2 to Claim 1. Now let y € (J/[[7}(X},X)]| be a non-zero o,-
eigenvector; then there exists some maximal i such that y € 7' and thus y €
W ! by Proposition 1.17. Then we have

ouy = a'y in Gry!
because y ¢ W~'~!. Now we claim
y=si(F)inW™
where ¥ € W{/W "1 is the residue class of ¥ € W', Indeed, v — s,(7) is

a oy-eigenvector with eigenvalue o, contained in W' ! (because it is zero in

33 think there is a tvpo in the original paper here. See Step 3 and From Claim 2 to Claim 1.



Gr;," ), hence zero because o, is a Bogomolov element (cf. Theorem 4.1). Thus
the claim holds and

oy = 'y in W [[m (Xp 1)<
where we have used that s; is o,-equivariant (and {J;-linear).
Sketch of the Claim 2.

Step 1 (Graded splitings s").
By Corollary 5.5(-typed computation), there exists a o -equivariant map

5"+ Gy Ze[m1 (X B)]] = W2y [ (X, F)]1 /W2 [[ (X T
such that the diagram

Gry Ze[[7] (X X))
s -
/£/ . l.,:'f.’.m.u)
0—=W /W — W W —— Gr, Zy [ (X, T)]] —=0

commutes, where W ! above denotes W%, [[7r] (X, ¥)]], and

m—i—1
oli,m,a) = Z vela® —1).
g=1
Moreover s} is claimed to be unigue.
Step 2 (Extension to rational coefficients by Z-completeness). By the above
uniqueness, all these s form a inverse system (with proper connecting homo-
morphisms). That is, the diagram

Gy [ (X, 7))

! nli.mllglj:\—li__'_,___,_o—
’__f_.-f"“_ + govlima) go
i

WQy [ (X T)]| /W10 ] (X T

WGy [y (X )] /Wy [ (X T)]]

commutes. (Note that we have extended the scalars in the image so as to have
(1), Since Q;[[7](X;, ¥)]] is complete with respect to the T-adic, hence W*
filtration, extending scalars of the source, the maps

(e 5t
define a oy-equivariant map
52 Gryy Q[ (X, )] & WQ([f (X5, )],
splitting the natural quotient map
W[} (X5 T)]] = Gry Q[ (X )]

Step 3. This map factors through @ [[7; (X7, X)]]" " for r > 2C(a, 1, 1), giv-
ing the desired maps

si 1 Gy Q[ (Xp, X)]] = W@ ([ (X B)]] =

The proof of this step essentially uses the upper bound of the integral {-adic
period Theorem 5 15, Proof omitted. O

(2) Density of o,-eigenvectors.
We want to prove: the o,-eigenvectors in W@, [ (Xp, %)~
in the topology defined by the Gauss norm.

“Gauss-Approximation”: Given z € W', [ (X5 T)]]=' ', let

,
are dense

zp=z,wp = s;(zp mod W' 1y
and in general,

2 o = - 5 (= =1
=3 —wy 1""r="’”f{".l' mod W | }

Yz—z

!
The proof of this needs some estimates of valuations (including Lemma ©.1)
and we omit it.

Then the claim is that !

O

Remark 6.14. 1f H' (X, Q) is pure of weight i (f = 1,2), we may take r, = C{a, {,1)
{because in this case the weight filtration equals the T-adic filtration, up to renumber-
ing).



