O N

S
72!6041,/ / [28 corrﬁfmw[cucﬁ A&'édcem X aw.al y /s a c )’C(ﬁ v X ‘X)’. /Uaml_y ,'{e
dimX =d, aud Ac ZT(X*) is Compmzla«ce , s Jives Som«:ﬂ‘i? ke o wap:

(N5 T A = (PO (A (T € 2757 (V)

Iae we  pess 1 classes Vil o aol:gwr\le ezu,iva.[euce relotion ; Hom A o.c'ltua,[/ y induces
group Lommrpl.‘sm,s on  The Vtsulﬁtg amufs.

I/e giv«a Su.cL ce Corrcs‘rtrwlwcg A € CH- (X XX fD) (M-o‘l'c now we Pess +o clusseb, we
Coun al:—fw.l. a ‘[’msrosd. TA es 'H,‘, iuuu‘,f. &?‘ A uwm‘.a- -l‘L(. oLw‘ou.s w_or?LstL
CH(xxy, @) = CH(yx X, Q). We wow alse set Corr (X,¥) = CH(X*Yy, (ﬁ\.

Gim ‘ﬁe Cb""‘ (X,Y) > 3 € CW‘" (Y; 23, we Sc:{’ i;£ = (Pxxz);. ( (‘F X 23 * ( X x&\ﬁ . CL‘-“-L"’g,
ﬂ«:{' 7"Li & IS &m uss::aio."iug composi-zl«‘w. (e is ious, one could  use 7 Liekerwmn's paseen
w L{cL 5 0.150 '{Edjows % '{'ecLuiul 3 buct wat di e{) reuld

L(,u\uuy‘- 1—:— -f-e COT"(X,Y), oL € CUTI' (X, X() ) owu!. pé Corr(y)y\)) ','Ll..m we L;.v:. (uxp);-f- = P°¥°T*'

We leave it 4o e veader + Rl v He geps (ad  fid  He  deukidy corvespondence ), We

call  this  new aa:&aqry Cn SM‘PN{\K , and s odmuly a.dpl«'l'zm' Awy  correspowdence of Jza«.e
r induces  worplisias -ﬁx : C,‘.;CX,CD — Cef: (7, & , 2 (e ($ (Pw* (2)) I owr e&ujvn[ﬂwm
rc(&«‘m is f'.w- ‘('L“\ anloaiul, we 34:[’ 2r - o(ezne wfs on 'H:v. alwuu \A)ei( cpl»cwalo%y. (A/o‘l'f_
'Hu. I‘umigic«:{'ims o—?— cmdccﬁ‘& D (\

_D&g'- A 'PN;)CQ. o~ 1S o elew«:{' PE Corr (X, X) st PP=F

Frowm wow  owm X is ¢ SMPNJ,‘_, irved. ) aU»\X=°l. Theen Corr-e(X,Y) = ijt(x“)’, O) Nete  all

7

Prosu'l'nrs ave Cow{o.lw.zl 1% Co"‘ ° ( X, X)
Motives

Del: The avhymy MAT  ie He procdo-doclion complekim, ie.  objecks ave  pairs (X,7), Xe SuPiu,
| P Proiwéof‘, awnd Howt((X, Pﬁ, &2 Z\) = 3°zc°"‘° (X,Y)KVF. Tle Caiaawy Mo‘h_ cowsist  of
triples (X pw) , whne weZ ond  eveny 'l’L.va ose fhe  seime. /unrf[-‘s»s are

|=lem (%3, w), (%3, D) = g° Corr ™™™ (X, ) P

1‘?’ N = rond R ‘I'L..ﬂ 'HAEs is '{'LL Cc:év—&cry al C’wu m{'ivf_s_ _3__?_ VI N e -I;LM ‘\‘QS
cuﬂw\ wamerical  wtives, Ia WN&, we %c& o Mw-:

L\N . SMPNA& — Mo“’:
X — (X, Ax,O)

Vs am a.lez;a-[c
FEx=y)—= Tk (N =k, ().

Cﬁuiua(wc¢ relation .

s 7%4 s,occr'x/ case me N Apf ) we c[euo'(e L,\,(—) as CL("). Le(s now /ooé a.‘(

Sone exaw ,;L.v o-l mozll'ws.



Examples

D Tie casiest c:Xamp/e is o—,e course '7& moTive a-p a Poiu'(’-' ,/Ln,(iﬂ = (S'w;k, u‘A, o).
Wc ‘l’foca((y Juur(’z ‘Hu's as ../l

1) Le:‘ X be irruluciut X divenas iom &, and GSSuue Xg(k\ * ¢ . Chose eeX(K) » aaa[
J&f«'-«. P N =exX ouedl Pud (X) = Xxe, We claim ﬂu.:{ #dt. are FNJCCKW‘S’.
IVLJCQOL) dﬂm‘{'lwa_ 'oy Ty - Xx¥X2xX — Xx¥X 'HA.L Prcﬁzc{(w owﬁ‘“{vu% 'H,q_ M?Aoul -Fuc{'o-r'-

o) o P () = (T63), ( (R0OxX) e (X xR (N
= () (((€x X X)o ()(xe.x)(\
= (t2)y (exexX)

Now since  dim (1g (exex X)) = dime [ exX) , ol olea (emxx./-rr:‘a (exex X\\= 1,
ecbu,ul.s 'pe(x\. “Tle othr is  Siwilowr, Moresver  since diwa (e x XXc\) > dim (exe) , we
GLSO ke -H"*"{' Po (X%?zi(@ = 'F;_J(XBO'P‘»()O =OJ So 7%0&!. are ”OY"Hwaau.aJ. Pf‘o&c_aéws“. gc
we J&g‘v«.

K, 00 = (X, 00, 0)  awd WD (X, pul),0).

Tw Mo‘{’: N we kuow ®[Nuly +|A.u+ Howa ((X,‘P, o), (le Z,O)\ = Z“ Corv’ (X/Y\) °P, O.uot "
partioasr & (X,p.0) = (X, 2,0), Hun ideHom(— "is giren by just p Hewce

7:’0 mo{ivcs M od MI (Ioo-l'L witly 'm.4'¢1,u/‘ zuo) one Isow.orrl..z i.f we  have wmaps -R 3_
M"ja__ M' w'.-H,\ 30-? = 46 = iclu\ o -}Doa = iolM. 71:“ meaus uwe [mw. o Corrupm«fltuce,s ‘f{aa'

s.+.

Pogfozo,g/o—‘;g P o.«ol 30_‘?’,?93'05:3_

/Vew we c[aiw\ -Hm:! V‘eaun)UcSS 6—‘?- X ( in S\':PN\'\,,._/ ‘(rnz:luiue J Jiu«usim &\ J LLDM()Q *14.
Tideed  consider e Speck =X amal  He  struchre s $: X Speck.  The Comfu.‘l@ ido €0 P, 050 id.
You com thaL Ly tlaul M ﬂfs reduees % et 8*1 uILIcL s -
08 = () (71 % Speck) - (Specke <17))
= (T0)y (((Speck x X XSpec k)« (Spech x ex gmé\\
= (T0)y ( Speck xe xSpeck) = Spech x S,.xl = id (Prtl'ec(.r ~ 1).
CLer'u? fle ofler co»ufoﬁ‘ﬁ'm is ‘e Sxereise. A/:o o'f note : hzi (X,() £ in (‘/,0 7&( J/ pairs.

3) 18 M=(X, 5=, N: (V.30 , Faw we con alse defue  M@N =(XUY, Pty , W,
The dmeiu; (e w/ al:ﬂ/uc‘ ;u'&?brs (s 9kip/n¢al. Howcw,r we Can clw,aﬂ. 7"&.«:; -;Po-r‘ X 2
(<gain, imed.) sefing POO= A = PO RU ),  we gt ¢k, (X)= LLOD @KL 0@,

"‘) Two ;MPar'\[m'[ matives ane ‘1{«. Le—Pst«:l’% Ouu-ol Tate Mo1t"vc$ 5 ate‘#unl Viec-

L=(P, Pxe, o) = W (P)  aud W= (Spek, id, 1).

I* &C-'l'-'*ﬂuv +u.ﬂd.5 Y cnk'l' 'HM-C(’ 1L~%' (Sp(.el‘, ‘&, "l\ “ G.AJJ‘['(‘M. Hevf- (I Cumn 'BU) _H\l-'{ -IL~ F("‘W
'Hu. role_ o—e o -Panmw!fJ closS“ aMJ 17:_, 3?w.s '[?ClLv_ +wi8‘és.



5) It M—'(X,",Oj R een l-p s alse o Pm&echd‘, a,w’. ko OO = (X,P,O)Q(X,H:,O),

SowL more rewmarks are lw order: Ncumly M,o‘\'u_ s & Q - Liveor Pswzlo- aloeliom Ca{%vry
(£ we take @ -coeflicets), aud s a feuser cn:ée&o-ry (or ot least, kas a Fewser
o':am-th giv«« by .

(X, », ") ® (Y, (8 wm) = (XxY, PXg5 vu:wb,

'L?— wre use the W provim 1 ’Pu.c.‘( ’Hu:t .u..,v -1 (Spul'—, ‘m\.,—l}, we See '&\-:"
L. ® T =1I.. Furtler ”_Gi = kzol(x,,l) £l X irrd. oiP- diw. d <L:.uc¢

g o

He  fundawendd  class remark  earlie). We alse  gee Hoact (X, ¥, w) ’EO(,'P,& ®’H{j’;“‘,

Ou MO'{,‘_ , 'H...,w. g als o a. Ju.a.[i'fy ofcrccér r.D'- Mo‘toz - Md‘[u_ ) w(“g (,de,?,w\)
t (XOLJ Te, d-m). _ﬂ»is Is aaxn invo[w‘lll'w, ol allows us fo  define

K3 = Dok,

w LL‘CL [ - Cwou‘im‘{’ —fm.c:(’cﬂ‘ Tl»is s imporu fa-r a. Low.o (oaiu/( AffmqoL, ro;l[,,r
#LVL do‘emc) /ogica[. OW— 01444‘ Nmr‘. : #wc are hon isomorr[m. Va.rie_-/l'es wi‘l‘( ISo mr;:l« (S
m{ivcs.

Cotwma(bav o—f MO‘FIlV'CS

For amy Prc&ecérf‘ PrX =X, we hove  induced weap s Py CH () a CHLCX)&, Heuce
we Comn Ae—?iw. _HAL étL Clew group o£ a motive M= (X, P,m) oS

CHAMY = Tup, e CH™ (N g
We  could alse  hawe  defued  CHI(M) = Howyy (1240, ideed:

HUMM‘&&(".?':J M\ = Howm ((Sfu.lt, ?&)TLBJ (X,?,m\) = P Corruﬂ: (s’u,c‘t_, X)
= Lol lMe CH*(0OY

Now 'on Lickerman's lewume B P " = ("As?q,k X ?>* i—‘ , S0 Tt\ts s Ffa  sawe as Iw»?*,
Tlere was mfl%-vg Speu‘ml oJaou:l' ~red abeve. CM J&-?ww. a,“ e.yc.'.c, 3"%'55 us‘ma_
o (1%°, 2.

TP we hewe ~) —?‘mu' or ezuaj. * N lorn, 'HM» Pm{jcc‘(’of: qc:[ oo Weil CoLowLay
‘ﬁe_ory vie oL > Py(e) = Pxi T (]ﬂv 'P:(x\’i. Hewece o M= (%P, »),  we cam
cle,-eiu. - .

H (M) = Tumpy e HP7 0.

Note  Hed  wuless D) i bue, we  comwd give Mo‘}fm ComeaJy grovps. The  subject oL
wativie coLemol')Jy is -ﬂ«- -)pm.. +r|'u{a/l, So  wee won't  discuss it leve.



Mo‘(’ivts og va*vcs

Here we  work Spec{-,eica//y with coeficients i Z , and  anm al?(mecq[(y closed  Feld oF
an a.lopmpm‘ a:['e cLaradferiS‘lLt'c .

Let C ke « carve  over k, assimed swoofl  aud Pmdecl{vc. TE e set
T (o = P*(C5 = Ac- P (O '?Z(C\, hau o so- eealled Chow - Ko nwetle olecowpos'd‘im :

el () = L) ® ch' (&) ® 13 (.

Wc luwz_ a/retw[ Seen (Of“ m‘ /ea.s’# Aauc Seen c/a/me&{ ) _’%af CA O(C) = 1 Ow-e(

ch*(e) = 5 —Far- any ey smooth Pro\}cc‘l[fvt carve,  thew el had
Lw.f{'e/r loc m{'eltS{' ‘ﬁ"" -+LL -['Lzory '[‘o weaam C'.(My'f(uwt& »(s ;{' furus ouC{f
i{‘(s ex‘(’rem(y IVV\Q'L

Tleorew:
®) Tl anly sacriviel claw group ok chled s cuf,a(cv = T (W,
L) Le'{ C C be S'IM.oon FN ective curves, -/é.ou\

TR ENSY QD) = oy, (T ,TED), o

A Tw Mot rot = Clow MJ" O > et M L He Sl Suk:ca{’e%ovy whose 4 J'ccps
are direct  swms  o¥ el (D , C some swmoutls N’Qec‘{'(u{ carve . Thew
M s e:bui valewt 15 ﬂ% aofeacfy 0‘?' abelicn  varieties wp t vocti outk(

"lsofap.uy.

Sl(e—{’c(.\ O'Q’ fPN’O‘?:

(&D If 13 heewr obv%ms -n,.,, wly M\C[’r'c V\'ak owe is CH'AJ@ ( C) . G'\\A-« oL e CH( (C\)
we. Ses Pre (.b = oL- J.ra(x)e, , e a k- vudiomal Pe;w‘[. Tluws olt’a <Pl¥ (oL)) =0, WL;LL 15 iw
J(D .

() Now i-e X s $u?~4' ., amd X & X(k\, Tto« Alb x s e wniversal  abelion variety

w/ he,s‘\u“’ to e S X = AL. Ver. '['waaw& Xo —> O¢ AILX, Now Picx is He 'picunl SJM,v-L,
ound ?ic: the conuc,‘(’u! caw«pdw.n:( 03 ‘('L_ sdents '(’y Tl Hane 3 a Corves poan olwe ‘/?(

i CH' (PexX), ‘falu'wg Pe(o) =0, TP Cxe) = =0, whel s fual Gumony  pairs (5,0) wlee DecHlr)
™N=0  ad  DsDe C[ﬂ(rﬂ , S.e S(k).

Now .l‘?' <\/, */\ is actler  based l- veriety, e
l-(e.,,.:’hvm&(x,?t‘;) = Hom, (Al Pgd = A:= §DeCH (x*v)| D) =0, TD(y)=a¥.

N'f&& A QCHI(X*Y\) i) u’l’ w W o ‘\Sewr?L}sw\J 'Hq, l<erw..[ Lq,wua divisws e‘?' ‘H«.
probuck  wlid o wet  prepet  ock all & X oV Al sl can ke wriffew as  DaDxVeX:D

For  smooth Curves, Abeds  Aluowen giues A‘Lc % J( * P, , Now we  preve (L), We have:
Yo CHI(CxC) = Mo, (el(O), ek'(eD)
T —>s P(e) o T op, ().
Tle  kemd 15 exectly o‘ea;.m‘é& divisers. Hewece by He  alove , ezw( t Hom (P.CCJ'P,%')



/Uow -ﬁrr‘ Ctg We claim '9«. -fa”owiual I—g A is oua Ab. Vu*., 'Hu... ‘l"tuc e.xis‘é& o Curve

C oul o map  TCO — A We also cloiw Let A ke aw Ab Vor. awd o sub. Ab. Ve
B, Tw I CcA w/ BDNC fiite  aud C B > A.

Se Yiven J(& — A, '('o—L-'hg, duals gives some A, €J(O ;Sog;uumé 4 IO, amd  on
A, sd Ae A, & T, Now auwml wonsense  about  te  Karwbiom

COW?L‘AM g‘wcs $he claiw) vander Hee Pusetor CL'(C) — T(C) el Pcw" (@)

$ howsesl fu//y -a()ai-flewl w/ ro:['-'cmaj coe n‘cr'u"/:s- [



