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- The Kashiwara =Veyvgne (KV) problem of 4ype (0, n# )

Fl‘nd an clement F € TAut (Ln) Sad'l’sfyrng the condition S
(Kv1) Pzt +--4%,) = Eog [€F1e™2...0%") € Ly
(kv2) StmeKan i) = |41+ £ b ] € Ao
- The KV problem [ vetormulated 8y Aleksew ’%rass:‘an) - Grothendieck-Teichmilller

Lie algebva
= The KV problem of +ype (0,3 )
solutton +o the KV problem (A&k&aV'Mei‘nrenkzn, Aleleseev—Torvossian )

ﬁuh‘ms A splutron +o the KVPrablem 01'-+yf~e (0, n+H) (*"n 22 )
St A 9 completion

Recall An W:pedd,@xmnsfan

~Main Theorem (AKKN)
{ solutions o the KV problem of type 10,n+1) f{ A&ome small ogul'v,Adah'on)

2= { specal expansions of | 2o n+ ) whaeh Mmduces a formal deuw'pﬁan}
of(a vequlay homotopy weasion of-) the Tuwmey cobia cket
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= Massuyean gave o similay formal description of the Turaev cobracket om 2ont
Usmg the Kontsevich Mfzgwa/ Instead af sol utrons 4o the KV problem




Tangenh‘af automoyplrisms TAuwt (Ar) and TAut (Ln ’
= tDevlAnl := llAn,z ) as K-vector space

" -mu]euhal cunivotions det , derivation
p 1 2 DerlAn) —>Dev(An) , U=luy-tn) > plu)Z {9& > O, U] =X~ U X )

_F ! £Dev(An) ’*((AML ) X DerlAn) S;::;il:;ﬁ
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é _ P central oxtension
0 — B Ki(x1] ¢>tDer[An] 1= p(tDerlAn)) —> 0 of Lie algebvas
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we wr:fe. 5" “
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g rouap TAMI(L-n) , P TAwt|Ln) = Aut(Ln) group homomorpnsm
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- GQXP: mT—An, &2 e(x“., |<vgm | tangenhal, but not s'?eu.'mp

Habegger‘Mgglgg.um Kontsevich integral => speual expansiong
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9 (TAWl’ (Ln) ) { "'qunh'a]ﬁxpansmnsﬁ
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“Theovem (Kuno~K., Massuyeau™ Tuvaev |
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) U(Vi) === the Goldman byacket

(K v2) the Tuvaev cobracket
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@ AT d:vevqeme. div ' £Dey (An) qlAnl and ATqroupcarycle K TAM{An)—?lAnI
U =lui, - un) € tDev (Anl , Ue =100+ i—A(Mc) % . W)€K, () eh,

Arv(u) 1= A% ,%‘lMA)" € lAn] Allkuw"Tavassian divergende
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A maular homo-l-ow vevsion of +he luraey cobracket

7/7§ m (Zb.nﬂ ) /can/ = [S ):O,h'rl] free loops om Za nt)
Vil < wem K = KT /fym kemy = | K|
‘I/']\'-f M(Za N ) = {0( S —720;41-! C fmmevsions L{/yegular Ltomoi'bpy
Jot) T °( '

5t Yk "‘;'ZZTTGZT/? regulav- homofopy version of the Tuvaey cobracket

«: Qt— sy, Genevic immevsion [(atworst, tasv, double points )

t
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- ow‘ﬂ:‘nal vevsion of ‘the TuYaev cobvradeet
5 27 /7101 — \ZT/111) ® | 47 /ypas )
But we want +o consider the augmentation € vr—>Z . Z'A,d,lo(l > 2 Ay
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We consider The +mm'"3 coming from e standavd embeAMg ZO,M-H: < K
Then we write s'\'"P’)’ 5+._3‘; ) Z‘ﬁ' '—>Zﬁ®Z7{r\
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- Main Theovem (Aleksew = K. = Kuno~ Naef )
Fe TAwt(An) Sa‘f‘fs-fyi‘ng “(V.'l ), 6= fie ﬁuf

Then @ T . a solutron +o (KV2) modulo Key lp: TAut (Anl —>Aut fAnl]
§+'ﬂ = ST_,B) [ formal descriphion ) === no hgher termg
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(2) double brackets > opological counterpart K ATOUT > ZTOZTT

Iden -h'f‘y

TM: = Trl lzﬂpn‘ﬂl* ) = m (Zoo”ﬁl ® ) zo g. 3*
— ), N+l
Y —>vYypy k/u_ag_ ) /// | VI
K:Zn®T — Zre 7T e % P2am

X E=v B ~
X &m(Zopm, o) =T R € T [Zone, X ) =TT in general positron

‘:’ K le, B) ded _ P%AFE,,(«,(;) Bap Xpe VOV Aoy Boy € ZTIO LT
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where EploB) € $£1) focal intevsedion number at 4
O('F = the seqment of o from o top , O(P. , Pxp, Pf* sejmewfs
{Wl“, Bifz) = ¥ (o,8,) (18 B2) +(B @ 1) Wld,B ) =+ ko, g1, + By klok, Bz )
wloiaz, f) = kla,B) log@1] + U@ I icloz, @) =" ki@l ko, + o) kcloz, g )
g (nan-Symmein‘c) double bracket in the Sense of van den Bevgh

(Massuyeau — Twaey ' s observatian ) ’\"\6 Non - commutative
Foisson geomehy
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= (alternating pavt of (4@“)0#) =%t
- V‘&’n\’z) = ’4(8’1) Me¥) + [10k) lﬂ-“’z} +( @1 ) k(4. &)
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proof of Main Theovem :

Reconstruckion of P K — KTe Kk
in the context of hon -commutative Poisson geometry
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