
09.12.202 I.5.2 Newton strat a.

④
931 Newt (g) : = | 入⼼ Edzg.IE Qn [0,17 |Xit 入

zgtti = 1

( & integraleonditm

A : abelianwrietylkiofd.im g

i A ~ At ⇒ sbpe (A) E Newtcg )
。

II. (1) ForeachbENewtcgj.define

Nb : = { ( A , 入) G Ag ( k) : sl.pe (A) = b }
,

the Newtonstratum

antob.nsimilarly.wedefinetheNewtonstratumNbEA.gr
(2) b = 1⼼

,

b
'

= (⼼ E Newt (g)
,definebibiftheNewtonpolygonofbliesab.ve

orequalstothatofb.Equivdently.itUkh E 29 -1
,

k 友 2g zg

Etib Itfand [ ⼈ ⼆年 i = 9

( 1 "1
ci



Thm (1) Ub E Newt (g)
, Nbisnon-empty.alocallycl.se d 44○

Subset of Ag ,
regardedasanalgsubvariety.orreducedsubs.cheme

of Ag

(2) TheordinaylocushfcdtgisZariskilop.eu ) deni 。

(3) The closune = ㄩNS.lstratificationpnpertyl.bib
(4) If b 全 bissaturated.ie 由 b

" 哈哈 b

then dim Ns ⼆ dim Nb -1
。

(5) If Nbisnotthesupersingularlocus.thenN.is

irreducible
.

(6) Denote by Sgthesupersingularlocus aud 三 ( S g)

thesdofgeometricallyirreduciblecomponents.TL en

dim Sg = [ 974 了 ,
and

# [ (G = | Hg( P , 1) , if gioddj

Hg ( 1 ,N.ifgienen.lihere Hgl P, 1) = thedan #

oftheprincipalgenusofhermitianOB-latticesofrankg.lt
glbp) ⼆ thedan #ofthenon-principdgenbofhermitianOB-lattices.frankg

,



B = Bpg thedefinitequaternion dgebml
,

ramifiedat { P. 可 450
U

OB : amaximalorder.EEnd (E)
,
E : supersingularellipticcurue

(7) Thereisafoliationstructuneone.ch Newtonstratum

wheretheleavesarecharterizedhytheisom.cl

anesofan.polarizedp-divisiblegroups.0Fortheordinayea.se
:

thewhdeNewtonstratumisaleaf.aForthesupersingularc.ae
,
everyleafcousistsoffinit.ly

manypoints.RemarkCDNon-emptinessofNewtonstrato.is Knownas
Maninsproblem ,

Itis provedby Tate usingthe Houdatate

Theorem

(2) Thisisfirstprovedbykoblitzinhisthes.sc 1975 ) ,whereheshowsmoreresultsonp.mnkstratai

(f)For 0 Ef Eg , Ag : = { ( A.DE Aglh ) : p - rank (A) = f }
Note Afeunionofs.me Neutonstrata ,

Koblitz showed ① dim A
"

g
= 9 (9-Dlzt f.

② AYE Af Zariskidense
_



Later Norman - Oort ( 80
,

Ann
,
Math ) generaliged Koblitzsresults 460

t.omodulispausofarbitraypolarized.cn

belianvavietis.Inparticular.AM
gdEAg.disZariskideuse.Thisishowoneshowsthatereypolariy.cl

abelianvarietyincharpsocanbeliftedtocha.ro ,

(3) Grothendiecksspecializationthm : if Nón Ht 4 ,

thenbib

Theconversei If b
'

E b ,
then Nj ET ( oorti Thml

,

The Grothendieckcoujecturefor

Newtonstrataalsoholdsforaclanotgoodreductionofmore.general Shimuravaneties

Howener
,ildoesnothddforbadreductionofsomeshimum.varieties.es

,

Stammithesis ( 1993 )
。

(41 Thisispredictedfromthepurity of Newtonstrata ( de Jong 2 Oort)

(5) This isdue to Chai-0ort ( 2011 )
,

whid.is

aconsequenuofthediscretpartofHOcoujeh.ve/provedbythemO.
⑥ Forg ⼆ 2,3

, thisisduet.Ibukiyama-katsum-Oort.dndkatsura.at _

For generalg , KZ.li andOort.Notethatcohnputati.net

Hglp ,
i) or Hgll ,pjisverydiffiahknounforg-z.CH ashim.to - Ibukiyanj

炶 ( P. 1) : (

Hashim.to?.Sg(a)=f(A,DESg,a(A)=aIThenSglDESgZariskidense.Similarresultalsoholdsfor other

Newton stratai



If btord
,

then Nb (1) c Nb Zariskidense
. Thisisanimpovtant 470

stepinOortiprofofGrothendieckscoujectune.CH
r

ˊ
Nb

f.!※ ccentralleaf
k

ea) = theleafpassingx
仑

(A,幻 : = { (A.DE Ag : ( A ,⼼ [ P"] = (Ax ,性啊

Moreprecisely.lt b.li irreduciblecomponeutWENb.fi

rreducibledgebraicvarietiesTandJandafiniksarject.vemorphism

正 : Tx J →

NS.t.UUEJlk
)

,
正 (T x { ⼼ ) isacentrdleaf.in

Wandeveryceutmlleafinwcanbeobtaiuediuthiswuy.lt
七 ETM

, 正 ( Hx JY ìs anhogenyleaf " in W
,

aud

euery
"

isogeuyleaf
"

in W can be obtainedinthiswayn



§ 6 Truncated Barsotti _ Tategroupsand Dieudomēmodule, 410

6,1

ModpofpolarizedDieudonnimodules.D.fi(1) ftp.olarizedDieudonntmoduleisapair ( M
,
〈 》

, whene

M.is

aW-freeDieudonnimoduleand.li) : M xM → W :

non-degenerateW-bilinearalternalingpairings.tl
Fx
, y > = ( x, VyTV-x.ge

M.fequivale.tl
y ,

〈 Vx , y>_< x, Fyfor 〈 Fx, FD-PLX.si )

(2) If 〈 7 isperfect.ie . i 〉 : M , Mtisanisom
,

then

( M .
〈 〉 )

iscalledaprincipallypolarizedDieudonwimodule.DIf.si4 x M → B (b) takesvaluesin 13(b) insteadof W
,

then ( M , (7)

iscalledaQ-polarizedDieudonnimodule-NoteiIntheliteraturek.si
n i)

isalsocalledaquasi-polarizationand.IM
,
(八 ìn (2)

iscalledaseparablyquasi-polarizedDM.UAtruncated Dieudomē

moduleoflevelnorcalledaDM.is
a Dieudonnémodule offinitelength whichis Mfnpgforsou

Ntal Dieudonnémodule M.SI

milarly.atruncatedBarsotti-TdegrouporaBT.is
afinitegroupschemewhichisGYJforap-di.is

iblegroup G.



(5) AprincipallypolarizedDMnisofformltypnm.in ) for 490

a PRDM ( M
, ⼼ )

,

Sìmilarly , ap.p.BT.is ofthefom ( G [p"了
,
⼩)

fora.p.p_p-divisiblegrouplGD.Noteiapolariz.ationonGisanisogeny.li G → Ct satisfying 姓

t.Py.DADM.overkisafin-dinilk.ve
ct.spaull-ogethera5-linearmaPFandai-linearmapvs.to

ker F ⼆ Im V and ker U ⼆ Im F.

(2) APPDM.overisasymplecticspaaoueh.CA
, (7) ,

whene

Ā isaDM.s.tl Fx , g) = ( x, Vy>
"

。

2 (以 9>_<

x.Fi.x.yc-M-6.IE
xample.si

(I) M = W { e. ,以 F :

"-9 ei → Pe
,

ezl-sp.am e → ez

〈 enei = 1 = - ( ez
,

e)
,
otherpairings ⼆ 0 -

OK

〈 Ffi , ej) = ( ei
,
Veii V iii. : I = 1

.
i = 1 LHS ⼆ RHS = o

(

Fe.ee?=(e..e)=l,(e.,VeE=(e,.eT-I.DM=WIec,es,Fie-ey:e--ee--pe,
ezl-peife.ie》 = 1 = - 〈

e.eu?i=l.j=2.O=OfFei,ei=(ei,Ueii 5

〈 FGG = (se.i-l-lei.tt G.li

Ok



(3) General constructioni M : freeW-moduleofrankz.gr _ 500

W-cbrsetwob.se s Xli … Xzg

y -_-

Yzg.dd.im
Xi 1→ ㄨ Y 1- P-

i i

F : Xg 1→ Yg V : Yg ↳ Rxg
XgtlHR灿 , Ygtl 1⼀) Xgti

i.

ixzgl-RYg.Yzgl-X28.tl/i,Xgti)El=-(Xgu,XDlEiEg,0thers-O.
[ 以八 灼 = [ x

,

… … [※引
" ""以

1

F. [ x, ⼀⼀

, xu] = [

Y.in/Yg.PYgtc,-iPYzsJ=Ixi,---xzgJG:JlfJ=CXi.n,XzgJfAPBe-..JWithW-
basi> Xci , Xzg . F ~ 但 別 ( p] 5 = P 5

M = W
"
: columnvectors

.

5

《Fxi Fxi 〉 ) = (Psxi , X》) = pGfj
-

flai )
,
(b) ) = (Ci Jg (b).



( P (olaill.PT… ) = ( 5 (ailt.P.Jg_E.fiD.PE [您]
= (5 (a) 片 (PJg)也以

⼀

⼼ [您好
。 [照下 了 ,

⇒ (您了…⼼⼀

Suppose Xíi
, xzjanotherlagrangianW-basiss.at isfying

煫
,
以 Xig EVM

"" " 𠯻…… ni.p.p.in

⑦

c. 昹倒以

I

Flxii , 熄 了 = Fk
,-.-7.5 ( P ) 中⼆ 㑫 別

= G …

, ⼼] [照 了 I ' p ] 5 ( P )

= [xi … 灼叫您了 ljh_p.MS
5 ( p )

*

⇒ Flxi , 㶭 = [xii ,
灼 吖您] 5 (Pil:D

- G. _ ,烆 ,[
A
'

B
'

a n
了 灿了



⑦Prop.IM ,
〈 》

,CMKYI.zp.p.DMsofrauk28-SupposelM.CN
and ( M '

,
(ii) aredefinedhythematr.us

P。 = [您 了 andp.ES A
'

B
'

Lc ' s ] " Spzg (v) ,
resp.cl) ( M

, ⼼ ) = ( M
'

,
⼼ ) ↳ 7 P = [APB.IE Spzglw )C. Di

st.PE P
"

. p. 5 ( P )"

(2) ( Ā
,⼼ ) = ( Fi (i) as PPDM

的 7 a.fi 成io
i
]

_

Q = [
À 0

了 in Spzglk)witl.EE

i Ānìd ⼆ 成成 s.t.EE Qi 成 。 5 (a)

Pf (1) followsfromourc.computation

(2)

writepyAPBIJ.pt [ 以 P BzjG D ,

GD.LA1PB.am/A2PB2f(AiA2tPBiC2P(A1B2tBiD2)ffiaoC2Dz
4 Azt D) Cz Di Dzt PGB, 0

id
Note ( Ā

, (ii) = ( ⼼
, ii) 何 ⼦ liftiy (M.in of ( ⽇ ,

(⼩

i (Mziyy.tl 的⼼ )

st.IM 以 ⼩) : ( 以
, (八).



POMPF 530⇒ inìd ,
成成 ⼆ M

.

a

ǜjf A0回笹影 PG DF

Āi IĪ t 成成 ⼆ 0 :
⼀ Bisolvable ⼈ Bi :

arbitroyi.itiicioiciisdvabki.ci arbitry

Rt Q.fi 0
āii7 .

Q = Ā 呵
0 T

Th F = Qz IĪ 5 (a).


