
RHain Voereddy, Lovine, Deligre-Gonderor : 
F no field → 1 tannian cat. MT(F) d mixed Tate moties /F 

moe suaelly: MT(Ofs) mired tale wahes aes Op,s 
Simple dojects Q(n) nEZ. 

1 
Ext. 

tannabian Sund. grp. 

1→ K7S - TH(MT(EFS)) → Gm→1 
pro unipstent 

Lie (1As)= REs is free (Ext'-O i21 ) 
e x 

Depth filtrtion 
Le ON=ZLANI NI C Q(N) 

N22. Keren (- = 0 
Kodd (- ta has rank r2= 

Q(N) 
2 

Bilhlion BN=D°202D?3 [DiD"] S DitK 

let UN= Gu MN e x   U , = P i T 0 1 , 0 3 
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Digression Unipotent completion. (Malcer) compl 
Г dissete group. 

for simpricity: dim HIT; Q) < ∞ 
Rep T scat. of cniptent reps d T /QI 
Ta:= Ta (URep T), pro-unipotent group 

other pespecie: for Q K , I" (K) = ap-live elenain de 
Кг= іт КГ/ 

(see appendix dh Quillen "Rat'l homotoy theory") 
universal map T→T'"(Q). 

Ex T= fee <S,, -, Su> 
(exp (I1-(S1,... Su)1) QKS1,-, S n =  مم

(٩) ٢ → ٢ 
Si → exp (Si) 

Deligne -Goncharov 
O(TA (UN, ữ)) is i n Ind - MTON) 

PN 8= Lie T"(UN, T) is in Pro - MT(O) 
50 both have an achion ol kN. 

co= log 
gives FN → L (eo) = Qeo with kernel 4 . 

DAN= IN D'PN =A (fre) จ า = L a 
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O   R i t i o n   =   D e r   2 N ,   S E D   E   S D E N E   D R N   W i 
a filtrion an BN via pillbach fEN → DerIN. 

N=١٠ U1 = P\30,1,003 
7 = FI = Lie leo, en)̂  

0 → L (coen) → L (co, en) → L (co) → / 
3> 0 

cô. e, = [eo, [eo, en]] 
co, er ball de wisht -2 (look like Q(I)) 

wt 
lepth - 2 - Y - 6 - 8 - 1 0 

R(1) 

col, 

- 3(5) 
- 3(3) 

côe, cởe, 
Q(4) 

е 

1 2 - 

nontrivial extensions 

ебе, 
Q(6) 

polylog 
quahout 

2 

3 

J 기 

Quesion IS GriEN Pre ? 
N=1 1999) Ihara-Tahao: not fee - depth 2 rd'as 

- coming from curp huns. 
Deline 2010) N= 2,3,4,8 (also 6?) 
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Gandherov N prine > 5 , Gro leN not free 

Gang C 

Period polynomials SL,(Z) CH - HICE; Q) E elipric cone 
N>O 

On Hap (2z 54) → H(S422, 5"H) → #((81) ; 52-H) - 0 

spanned by cusp forens 
weijht Zurt 2 

weight 20112 

P: SZ → SH 1-cocycle 
(٢,٤) 

s=(id) P cuspidal → p(t)=o 
6=(6i) so P determined by pis) e SH 

pdynomial r a , k ) 
( + s ) r = (l+u+a?) r = 0 u - s t 

Thara-Taleao re la t ions between Cog, on] in Gro k, 

even port oh r=F++== for 
cup form. 

ЕХ Д = 7 П(-д)" ~ [03, 0g] - 3[ 0г, G; ] = 0 mod D 
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