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GLOBAL STRUCTURE oOF
AN EBELLIPTIC FIBRATION

Tk Ba ka F

SOOI MIT N o P AMEAK T8 7,110 - 58T &)
~R T AN- P B3 bt m Tl n - 2
Wiphic Dbrfim) ¥ & &, T T T olighc Fbration f:X—>S
TS ¥ nomsimgular THY, S £ 0 normal crossing divisor D 2 -1y
R smooth wHItat %33, Do B E To folffheY 3
(27 < upho bimeromorphic eguiv. velatim < D ERINT 1T oV CIAL
SAthk ok ToFkS tRATIasw BE)Y THI. S22l
P it SH=S3D & v variahim of Hodge structures (VHS «1%3)
Rielxlr =:H #v Z 33, S¥re \L"#LT:"I.‘) rank 2, Wedght 1 o VHS
NEETI 0 wu> PER £ H 3270 TN AT HE5L
Shawy et %23, BPY 2o BB oS 7B E) THI,

TS D H) =] (§:Xo8, ¢ )| frbain eiphc fibmbn
b L VHS Lua PR b: RRZdgr = H /e

e VBRI ~bigs (3 T Ak R R A3,

(£, X028, &) ~ s (12 Xam S, ) e fidand
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$3 S ko bimeromorphic mapping © Xy Xy, NG L
B Rfuxly < RhaZalo
S G
MR 3T T,
Y230 2 S(SDH) 3éy,% K2333 84 o1 IKT
n2->np st T %3,
E(SD H)={E%>5.$) e §G0H) | §5 StAREY:
Projechve morphism . bimeromorphically eguivaleut]
S D H) =16 x=5.6)e €(SDH) | £ 13 pojechve morphicm
b bimeromorphically eguivalect §
£ X=S o pojective morphism © bimeromorphically €guvalent 739
5 X 1= prime diviser 77 #v B0 S B dominale (tud T [B)1@ U3
21U RRIR e 18 1,
%32 E(SDH) < H(S, Gwy)
(S P H) H'(S, &5 Jior

22T S=(S,D) 3 S D a3 RI3 O-space (f5d,) v by,

I

Gwis 12 Ho'Za3 basic fibrhim o meromorphic sechion o germ o 75 9
0- étale Topology (T8d) vny sheaf T4, H1(§,Gry2) 3 Ag 1R
o 9-étale cohomology group T 3,
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§1 J-space © O-¢hle topology

o—-space 0 Cafegor)' T 2H 33 B IS, AB tud Gategory ¢ PB33,
AB o) object 13 pair [X,B] v Xu paracompact 75 complex amlytrc
space, B < X 1& nowheve dense 75 closed analyh'c sabset %3,
ABa maguism F T BY = [0 DItk Audomorphaic mapp ing
$.X¥=Y v f'DCB v%53 toazeth3, AB Fiber 4§ o
BAT =L b3, TIT - ssomorphism & O- &hle morphism € A
53, J: [ BI=Y, D) 6w 3- ssomophism T h3 i3 3449

1) § o fnite morphism (2) D= B (3 X~B == "D
BT 1hd 2evh), § s 2- &tale mophism THIv, 334

(1) § 11 discrete fiber v 12730 Q) F7P=B B) X~B—= T D 13
étale (local isomophasm), Wt 3 N3 e THI, Categor, 4B
£ - dsomorphism U RITATE LT 3-5pace o Category £33, xRl o
2 »3 O-space ¥ (X, B) \cj;{, (X, B) =(Y,D) ¥13 a1 &3
(2,8) © o-isomorpisms [2,61=[x,B) , [2,4) ¥, D] #" 433
P EP&%,

B VR untdisc eA=ftec| i< b e ir 200l
Co=A 3ttt ed=CG  G=Ast BT eA=G
T X33 (ERCmm3Eued), J3e (G 300) —(Got),
(G2, 361) = (Cs,30) 13 O- éhle T3, 331 Fber product
(G X, (G3eh) 1a (A 30) =R F 1 M),
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X283 03 t et tet™ w53 3 k3,

ok i 0-8tafle o> 013 branched Coverlng 3T fEat Slale ntluc
Jadk i 23 frber product t DR 0 to s B Kt bo T eoysy
ShYoT R, - ke worphwsm =518 O-Space o Category 1= (50
toplogy t AN 43, ht 9-éhade topology woF 3 mubliple fiber
t %> liphc swhree X—48 T brauchd Covering N3t el
¢ g O-spacen W Rvia (4,300) = (4,309) v O- éhle EHI
Wy v base dange (fiber product ) $13" Sechiom {3433, D1
)@v‘? (3 Sechon 8V 736 (13 oy BV, 3- éhale Local =11 sechimsv {37273
DU DY, T mudbiple fber 495395 ¢ B w1 eliphc fibrmfrm
ORR T dorsp- tE I UENTARIL VST I 0T H3T,

O-space X =% £ 04k sp( %) N Th I K to O-éhle
fopology 11 7010 sheaf F o 20 8 19 shalk £2E1h3, Th
1= ¥, F o dnjechve esofutina &7 3 35 4 0 might denived functos V"
TRTIS, AT 0-éhle Cohomlogy H(X, F) ov va3sran
313 Ceck cohomlogy (-éhe covamny =43 ) H' K, F) v %
f53 s pavacompac t3 1L TT ING, A1y Leray o spectial
Sequene B t % 2L 3 K3, Cohkye ted B oW ECHIRTY
tso AnFQe < PP v dtu, X =(X, B a B,
€ X = XK=0P) (m-310) v> M w593, X rn sheaf
F v Q-vedorspace 0 25 v 13- w3 HI(X F)=H(X, &F)
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©733, &F 1 X xo BF o shef UHI, T Q-vector space
0 sheaf o cohomdogy &% 23 ph 3 MF A B T HINN ., (0l
25T hn i AtC3ne BV EHELI, TN X a5 nonsiwgalar
B s novmal crossimg diviser o Boa H(X, z)=H(X Z)}
H(X ) =H(L2), Q) = H®ke) et D)/ i)
SR - HL(Lz)— Hi@eH(x 1) — H(,2) — Hy' (v 2
¥wd exact seg. BV T3HE A3, Ik 2 by structure sheaf Gk o
unit elemeits 33 733 sheaf 6’2 =33t Pleard growp € Pre( X )=
H(X &%) v 2k 33e. Pec(X ) = Pl ® Divy (o /Divy(x)
227 DivgX) 13 B Comporeut o3 Do P8 65 713 divtsor =50 ZEYS
< Divg (0 — PilX) 13 divsor 1= Twverhible sheaf ¥ ¥davaty B,

(Mt ndcks ¥ =X B) ©3) % Xrn Q-divsn- D

2 n {m,chmag. pav‘t ” c,ouAPomo{ N Booxp vla3 £a = }‘é(’llf}‘ @5 -
fnverhte S‘v\ea§ ®§(4> D\ RS 33, LN &x @5(4) ZQXQ:AJ)

€2. Elliphe frbratim,

$0 o (S.D,H) %23, S=(S.D) i<, HEn ol

B %19 efiphic fhmhm pr BEBH)— S wiih33,
1) P 13 global sechmm ¢33 > @) SF=S\D x smooth.

@G> Rpelg|qe = H (VHS v @W)
“nph £t S (N~B)r oY PR S ev ATl
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S X o himeromarphic mapping . B-—>B v Pu-bn global
sechm £ £5-B0ANE>2F Py BoVHSa @M% « @I e
€3, wod e f34 93, T£T a3 p:B>S n Sto
B:‘mwvonmylwc eguiv. vdafn T modulo 1= 3 M3 Uni'gue T H 3,
za p:B—S v Hie (A3 basic fbuhon ¢ g 50, 2270
S I sheaf Gws o p.B>S 5 meromorphic sechi o germata 3
hoaf R H am3, C(SDHIEE 43 Biphc fhmtiin {2 XS
LS & Lol 1= B D branch 33 COVerimg BV HT A1 RXAE!
b Sechm 3 1 £33, wudanw (2T 2313 120 53R vh 3,
% T $.X—=S 3 S r 0~ éhale Locall 1= 13 sechm e 33>, Zazx
7 1‘uéech‘m Z(S, D, H) s H‘(S, GHs ) n TEE B W23, 22X
baste fbmhon 14 0 =Ty, (X225, D) 2R 29
H(S, G )0 mt%283 vt 80 ke #3 vt U133,
£rX= (D) = S rn<, REG asbsd Ux v

Vy = WIREET ) (W v Docall cohomology ) e ¥ 3.
2 b)) evact segueuce

o— Gwg —> 7\’115*(92/7)5 — Zs — 0

N AAL H(S, Zs) — H(S, Gy) =13 1o01%k sr 403
2 v733, PiX—>S v progechve morphism ¢ bimeromor phica (fy
<quiv. B (3 St dominate 33 dovisor 0 Tif»3 H(S REGy)
— K(S,Z) o 1% zew THETIV. THT Xic 3 H‘(E,Gw&)
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N T3 dovsion <lement 1=753. Er ($:X5S, ¢) oy H(S Guy)
0 forsion element 1= X 1uy 2948, B-— B (w1t 37k
e %33-wizry X B Gemencall, Pude 3 TAL F v projectie
morpu'sim e bim. e guiv, U B3z hed, JRic H'( S, W D ipe
NT T AL 3ted 13 (F X258 @) 0 focel 73 %401

%= Su (35318 S o oponcoverng ) & Generially Fimite meromarphic
mappiny Yo - Bls, = x"‘!S,mS@ i Xplg@nsd v Commute
$3tna o<hd, e = Bls, o Stem ABF ¢ Fi3zri= ) projetic
lliphtc Fbmbm f:X—S ¥ 1%3 N3,

LY » RIZH3EOR o FADE 1 . O- etalle Docal 1213 sech'm 13>
wws (2) 0% 8 B Hob K433 non o 9-éhade topology 1=ty
3 shead o TIEDH fsw 3 BIEIE G an3, 3k ko

XS, D, R) = HY(S,C% )y 1299 St Do 5 o BfhE1d Ty
Ny eliphic Bbvation o Jocal shrueture 3V 78 30 3 ¥, 2hezfalz
LI TR hk b o v-KR33, TIRotByn <H>nhIu
AhE, Twdnid SR L8 Ao PRR o PESR T A3,

PSR W Ay = (ki) e@ | B ltal< 1 (6t )4 (0,00
¢ Smocth 73 ph'c fibratm T global section T tHn Ba vy,
“ntd eWiphe fbrahm X~ A v Y= A% b 0 Hdh 1= 75,113
ta1d (35 33 2 7

B3y Noo T3, 57t Y— a3 #v global sectim
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e 145 %4 30 B Tk w4033 Smocth 75 liphc Rbimbb, X— A
B, TAUKIR 1= coutrad Pher 53 HopS sudkce = %1 €0
thI BUvo CEDH) » K233 v wutald 20537
Hop§ suface %50 5 1<3 18187 S=4 & BL 1 blow-upl. 230
20 ok B0 2 v blowowp U3 a3 < yad( blow -up 11
F3ht B 3 U TEHS AhY 2= B3,

'Reﬂreu(,es
L] On Wesorstrass models | i Algebrace Geonetry aud Commactutie
Algebra i Honor of M. Nagata ((287) [<rmokuni ya 45~ 931.
(23 Local structwe of an elliphic fibmhon, preprimt 199/

(33 Global structure o{ an elln‘Ph‘( 'ﬂbhﬂlﬂv ‘u prepam‘h‘-rn )
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