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log etale cohomology o AN

RRKEDS LA
Chikare Nakaym
‘ Duali'ly m loﬂ etale eoho\uolo?y ’
ﬂwuﬁhou& this manuseript, A depetes o (commutative) r:‘nj.
R denstes o (commutative)field.
0. Introduction [ |
scheme,/og&\) l93 scheme fﬁﬁfi’%a"u‘%
ettle cohomo\oay ®loc‘f etale cohomolo” @it
®Rincard dudity  ®log Peincaré duality
® Frooks
& Aplication
1. The definition of [og etale wlnomaloﬁy |
Let X beanfs lo% scheme (le. locally the (°3 str Mx of X
has a chaxt with an {s_ menoid.). .
P:fs e—f{xcmdely gererated, P—p8ss fnjecﬁw (_ggine)
VieP® P, nzi = acP (saturoted)
"Then we define the [93 chle pretopebgy XZ of X as follows :
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e sch)
OBJ ={N =X i (’&)/fklzgsefule and. of Kummer‘i'yrre?!
for V¢ >x
My/) ;‘-é—-(""é@’,{){ T3

injeckve and V&  3nz &n
EL = X-merphisns
Coveringe = surjech‘ve families
log etale cohomology . K Fujiwara =5, a5 K.
Kook &5, 8E% 9 etale cohomology 3« EAT8I= 3L M1 7228
HERYB B log etale 0TS ALER T nbase change 0 AR B
ém:%ﬁ\"(?\%’.ﬁf”) @ﬁﬁ\"@ fﬁ.(@s)ib base dwange 0 unde‘r[ying
Scheme B. Scheme 2B T2 base changelc 555\ %% ﬁ*ﬁ%.)
Propesition  I¥ X has the Hrivial g st te. Mx=0%,
then Xﬁ = >°<e+ (X denctes the uhde{y?nﬁ scheve.)
candhr. loﬁ ehale whomolog)r 13, £ vundu ¥ 207 lvg schene
3 bzmﬁiﬁe”mziaﬁ\“. trivial lag str. 115 ot %o ﬁ%’é 132
AT0H (235,
2. A review of relative Poincaré duality In etale cohomolog.y
(SGAd XVl §3) |
Bincars duality ¢ irdr fﬁli Hi ¥ HZAEE»\‘ dualeny e g
etale cohe molog couz SEBR TS €3 relatve B EA M 0 FR7 BT

@ Formal dual‘rry
Let S be o scheme. (-7 base s BE.)
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Let §:X— be an S—Compach—ﬁo.b[e morphném and let A

bC a Jorsien T;Y?g 7[;5 prupu(,aquﬂ cpenimmersien 5L, Ol- BILE.
/ ﬂx' YRS D/)\Z/\%

Then Rac D, A)—=>DA) hMa(umque) partial right adjolet
Rf DA —D®A), and
R R¥Hom(K, RE )= RHom (R, K, L), KeD (XA, Le DY, A)
i A3 B adjoint funchor theorem 1 EEILTER
Bl 8855,
® Further assume £ is smooth and the relative dimension d of
I pure. Let A=Zhz where n is an :‘m‘eger invertible oh
S Then
REL =L (d)[247
I_\I__gﬁe_g Iv) parﬁoular when Y=3= k=k5ep, | = Zhz [o],
and K=F1lol is local(7 constant and constructible
on Xet,
®+® = there is a non—degenemfe pa.mng
Hi o) % H ix, Eea) —Zhz.

3. Log Rincaré dual rly
IAEE 9%4{’, LEuA™ F3formal dual My 2&’) tFat70C BB

® Formd dualty ok.
® Prob lem Caculc&e R{: %Z '(or vatrious 'r' hat % loﬁ Smooth

and compactifiable.
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LT 8%, T13 bog smecth 1217 CLDLaN BB LD €.
Typical examples of log smooth morphisms :
a)toric variety /S=(Speck, trivial log.)
b) semistable family /7 =(_S‘pca§ ) log str. defined by the closed pt)
dvr
codHi. sirgular‘rlymﬁéﬁf%“.ﬁﬁ?loi str 8 5252 T. log smevth
[ BBYLW) LA 4%5%9) /ag ccheme o,k , B RAZ,
Thm.1. LetS be as above and let A=%z where n is am‘;rlager
invertible on 5. Let 2 Y—X be . log smooth
S-compa.ctifiable morphism in ) with N and X
connected ¥6. Lt d=dim T~ dimX.
Assume @ X 15 log smosth and Compaahﬁable over S
or & Xis compactifiable over S and “etale local(y +£;Jg§,
loous of an X that i [oa smooth over S, Wt (Mw/S%)
Then
RE Zhg = 1, h () 1241
where 3\fvelx/{—’ s~ 15 the open immersion {rowm
{ge\f 1§ 3 vertical at y te. eMyy TeMy g st
alb w Myg } /4
For simphicity | A>=Zhz | tn the -Folowm(o: e
Exomple 1 (> Assume X=S. Then Nvers <> 15 @ toroidal
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embedding.
%iﬁﬂ)eﬁﬂe Cohomology 214 torie Varietyn 'eb e
M 3R Iog 711, Bc dorusd e OrsBlLeh
¥1g-Tns. vuhz e,
(b Let -?‘{-——ﬁ“( be the cpecial fiber of
T%k semis table -?amity.
Then X sodisfies & and veys =\(, so
REA=A@I2T where d=diY.
B 0 smoctho 155 2 < EAYTHE, PR Nosv, &
TWLTh. B B LB Ted .
~ Kemark For a certain & which does net satisfy (@) nor ),
RFARIA@LL.
B et s siESaff FETH s B,
Thn2. (dver. base) Let T be as abeve and let 1 be its generic
poirrt: Let n be an in-l-eger invertible sn T, Let 2 1—X
be 0 bg smocth T-compactifiable morphism in & A with
Y and X connected £6. Assume that € is vertical.
Let d=dinCly) ~dim(%). Assune X is log smosth and
@mpadi'ﬁable, over [
Then the same conclusion ag tn Thm1 holds.
Example2. Let £:T=X=T be o semistable favily. Then Thn2.
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can be applied 4o £.
4 Brods
Thml.2) reduces to +he case where X =S=Fk =h;ef ond Y=

S'Fec(kth,--,fﬂ) with _103 eir associated 4o N1ty
Cons'wle;l | @ AN \(‘i—{—*\{\\(vev =2
+rivi R \
1 N l-f , ii:{ovﬁfl'hnd ]oj morph\sm
2 ‘

(Noh-ﬁohl For o log scheme X, X denotes the underlying schewe
of X and X = (X, the trvial log str.) )
We have J*REA=RWAZA@L2A1 (usual Pincaré dudlity).
We prove s adjotmt REAC=]A@L241 15 an isomorphism.
To see thig, T afices o show Rr'M is an isomorphism.
Consider RZ!]‘E/\(A)EZM(—%’—' Kelza A t2d-1= A @) L2413
Retp| I
ReREA = Re!RaelA x Ke!Ald-g2a-21
usual Pd. for Z.
wheve D is an isomorphism by (usual) relative purity and the right

verfical arrew is an isomorph%m thduced b)t a Galeis 'Hteory
on the Constaut !°ﬁ Scheme Z :
{Module on Zkﬁ} 2{Module on Zet on which zm_g,_%z S

chh) =1
acts cw—l-muous[y }
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o B30 3| #1208 B LS. E 3 forimal duality t A Lt
Bkt AR M Az e Bl pa BB L Wzest 725,
Thm1®) is veduced 4o (0). [hm?2 is fcrmaﬂy induced. 4rom
Thm1 and purtty for 103 gmooth fomilies over d.v.r.

t. An apphca:ﬁon of Thm 1(a).
Prop. Let A be a finfe simplicial fan of dim. v and let
R be afield. Let nbe an infeger prine to ch) and 4o
Ny (an irteger determined by A). |
“Then Q(XAQHI/\ 2 AMDErl on (XA)ef.
C the +;ﬁc Variety associated o A
( Note that thic statement concerng the usual etale Cohomology

(het lo?).)

& (A log sdnemek o ED8 G vzl Bk Alﬁebmbc
anai;(;?s, geomehr/, ond. number 'Hacovy, Johns Hopk,‘ns Uh:‘vevs\‘{-y
Fress, 1989 adkor K. Kato a 885K (pp. 141~ 2240 £ 13 U, (oo IR
Y BRI TWE, Lol §1, 3-Sa R wF st XRS50 P 0995448
B preprinta PG 53,

A=Zjng |
 N=5hz |




