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Z

S: connected compact oviented surface with 39S * 55 (<= +echmical aeason )
ML) t= 77, Diff+ [Sad 28)

= {S” :S—=S§ ! ou.pves, diffeo ?lag =l\dag 7/:2”’7};[?[:;:3:5
e mapping class group of S
E €3S fuite subset with mIE) S m(28)
J(8) : = Kea(m(S) —> Aut [HIIS,E; Z)))

The "smallest” Tovell: group n the sense of Putwan

Our motivation of veseaveh -
A livear approximation of the mapping class qroup MIS) 01 3(S)
(C’/') G aLl‘eiVoup )
The Lie aljebra Lie G ="T1,G js a lineay appvoximation of G
Our tandidate foyr {;he_ Lie a./je.bra //of mI(S) o 9 (S )

a_Lie subalgebya of a completion of the Gotdman Lie alyebra of S
1 7
Tuvaev cobyacket Dehn twist formula
i //Copmduo‘l‘” ( Kuno-K. )




The Gotdman Lie algebya
7 =rIS) &[S 8= 7T'lg)/conj the homotopy set of fret loops on S

/ [:mIS)—=7(S) ﬁygejﬂql map of the basepoint
, @ e /n geneval position

[, p] = P%AQE(P'“'F) los | € 277

Ep:AB) €421} Local intersection number
p [vesp, Bp) €M (S.p) based loop ot p along (Vesp,‘G)
Theovem [ Gotdman )
L) ¢ well-defined
( 27?, L, J) ' Lie algebm /Z === the Goldwan Lie afjebm of S

Acﬁ'on of Z 7 on the tree Z-module over the fundamental 3yaugaral T7S
%o, %, ¢ E
TTS (%0, %) :=L[106,11,0,1), (S %% )]
the homotopy set of paths on S from %, 4o %4
~~> fhe fundamental groupord IS (Yef'frfd‘ed to E)




o« € T(S) ¥ eTTS %,%) in geneval position

Clo)(x) 2 D sipw, & ZTIS (%%
% 2L Elper) Gy ot by, Z )

—

0: well-defined
ZITS (%.x) ! Zﬁ' [S )-Module via T

(Ih_w_n_m (Kuno-K. )

XP*’:
Dehn twist formula

XE (S, %)
C = annulus ‘: X Y eTlS ook )
n==5

o (C*(¥)=m¥a™ (Ynz])
{ o (CM)[x)= 0
Fix) : polynomial in o€
al(f1C))(¥) = afilx) \
i o 7 intersecron points

o (£ C)) ) = 0 e contaibutron of each point
=+ o™




tC € M(S) Yfgh‘f‘handed Dehn Hwist alonj C
chh\’)=¥°( Z)Iog‘tc(ﬂ= Xlagtx !ong=Z§‘—L'(tc-1)“

telx) = of logt, [x) = 0 n=1 N

O‘j“{o()z-ﬂogO(

= fix) = gi %ﬁajx dz = %lfagx)z’
Lty c)* & Q7
2 g N . A '1677 (S)

< @ﬁ ==£_”1' Q”//@“_Im(g)ml ( constant Ioop)

L)

completion w,r.to the augmentation idead Im(S)

i [ heorem “(uno-l(,, arXiv:1008.5017,1109.6419 )

S ! conneded compait oriented surface with 3S =+ s

C < S 23S simple closed curve

L(C) 2 Lo )* e TFIS) on i Tmls)
2 \kog T ~ o— COmpletion with.vespect o LT,

| => t, = exp(LIC)) € Aut (QTIS )

Eemrks (/) a h:'ghly non-tvivial 5enemlfzahbn 1S givem b)/ Massuyem omd Turaev
(GrXiv: 1109.524-8 )




' X PN . 6 \
W) o @Qi(S) —> Der(@TS) is injedive. (an infinitesimal Dehn-Nielsen rheavz’m)J
(i) m2| ~ R
@77"’”) = M (IQ1-‘;;I"AS) //IQIrImlSl’"l ) < Q7
1Ll/?‘x‘/m-hon on Q7 , @%\(I)=@’%'
[@/7\?(0”),09/7’;!1).] < @/f? (m+0-2 ) Ym, Y2 2 |

S

g
m \Z cyclie
= @’?{M,/a)ﬂ( ,) - (legl )® ) i (VMZI) /Xnv;w‘an-fs
@77(2)/@ (3) = szg(@ as Lje aners.



Ewmbedd ing of the Tovellr qroup 9(S) into the completed Goldman Lie algebrq

.g,xPoneuﬁal A
2Xpod Qn’ (S)(3) ——7Am"(@77$' ) well—def'med and injedive
M —> .@xpoo’lu) «Z a7 alu)?
Image (expoa) < Aut @%\S’ subgqroup \') Baker-Campbell-Hausdortf 'Fomula)
2xpoG

(D‘T(S (3) —> AuHQITs)
3 'z:\ / injechive (essenhally due 1o Dehn- N/e/sen)

7 9(S)
i * Putman s genem*brs of 9(8) <~ Delrn +wists
* Dehn twist formula (stated above )
T J(S) @/f\?(S)B) geometric Johnson homomovphism
Q/#(Q)B) ! 400 farge

Yedute the target of T using XCD coproduct
@ the Turaev cobracket



D COproduL'I'
A QTR (405 ) —> BTTS oot ) ® OIS [0,
YE€TTS (%0.% ) +— X@ Y Coprodud'

( If ¥o=%; A = the usual coprodud on the completed Groupring )
LY(S,E) i= {ue @A ($)3): (cwrboun | A = Awiur |
- (D/';\\T(S)B) Lie Subcdj‘ebra
T(9(8)) ¢ L}S.E) (‘:) Vdiﬂeomorphz'sm preserves TIS [%.% ) )

Tuthe case S = Zq./ = GZVQO )
* T 03) L (Z Li%y) s ezuzmleH to Massuyeau's 4otal Jomson map
© e[z xy)) = L*lZg/ i¥1) n Qft(m) /L*(&./,#})AQ%IMH) )
gr(LT(Zg.:,{*';)) = ‘53,, Movita's Lie algebra

© qriz): gr(9(5.)) = 9r (L (T, 1%))
Is -Q?M.I‘VAICW" +o The ]OMSOH /'lbmamgy/yh‘_'g-,".




@ Tumev eobvacket 1 67/7\ cons+an1‘£oop (Z 1 < Centen 27/7\ )
S: 2tz — (2R /z)\® (2R /21) .
(0% 67? n 5enem/ posiTion

o
>34 x[tz2) Do‘ :={ [4.t,) € glxgl i F T, o(rt,)::o(h‘z)} double Poin'fs
Yt,  §lu) X T el xitn) [l @ 0417
H'I,'tz'éDc‘
It Slecy), wlty) ) € {21y local ivtersection numbey

17 Zm (S i ) L z7v(8) P25 22 fyyg

v~ <D o Ch + T o<

_T. heorem (Tumev)
( 5 wWell-defived.
(Z#/21,0,3,5) 1 Lie bialgebra
Com'mh'bill‘rly Axiom of a Lie bialgebra
( 5(Cu,vl) = adr [8v) — ad(w) (§u) VH,VV

=> K § ! Lie subalgebra



(0
8 axtends +o
~ A A DN

S: @ — Q& Q7
Moreover . we have

5 @R ) < e Grip1® GFig) (V=1 )
Thearem (I(uno'K ) J¢=l<o Vx; e E <28
( (DWS (%0.%; ) @77 bimodule

\ﬂ i"ﬂ["f/epmorphtsm presevves the self-intevsectionsof any cuyves on S

Coml/m;y T(3(S)) € Ku§ __

In the case S = Zs'/./
Theovem (Massuyeau Tumev/ Kuno~K, "”“e/"‘”‘“"‘“}’)
(7 g 15) = Schedler's cobradeet
Com//m_fx gr(Sl covers the Movita 4aaes Tr: f;g, —»EB S 'Z:HHID-—Jl @) __

( ct). Morita FVDVeJ “Trogvit) =0 )



