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DIFFE@MORPHISM GRAURS

Closed oriented n-manifold X
X%z X\B"
DIFF () = { e

Diff*(X° ) :={ fe Diff*(X°)|f|y(}x0,‘-‘id}

Tubular nbhd of 9X°2 S3



DEAV TowRIST £ (On LxS™

r-> :XI:=L0,11=S0(n)
n=a

(o] generates n(SOMN={ Z)az, ma

x(O)=x()=1, A
OO (D

(E,w) P (t,alb)w) O/ ]“I"!’




BOUUSARY DEHN TwalSrS

X°:=X\B" 2> Nbhd. y(9X°) = TxS"
b XD

txlu(axnznss = l:n ) l:x|x\y(axo):: ia

CSCo G

v(9X°)




WHY STUDY 0 DEHQ TowlsTe ?

In dimension n=Y4:

Tnm (Giansiracusa 'O8) ty generates

Ker (r,Diff *(X° ) = n,D
Thm (Orson-Powell ‘'R5)

iMON)

- is Erivial

in t,Homeo (X° @) = when nontrivial

in L, Diff *(X% ), by is



WHEY IS £, &@TIC?

t, trivial in ,Diff *(X® &) (NOT
exobic) X =#(5%xS?), X not spin (maas)
Nontrivial (exotic): X =wm K3
Cromemerrimata’ao) , X=K3#(S53xS5?) (%),
X=K3#K3 ("s"), V X satisfying some

COﬂdllflOﬂ ( ocsali omT'a,gsa>t ma C; Ecqw/m )( : m9|35>



WHERE DOES THIS EXOTICITY L\VE?

To get some insight, applyanatural
operation. Does it kill the exoticity ?

tx - stabilizing K3 (%) didnt (%’
Howabout abelianizing n, Diff *(X°® )7
® DiIff (X% ) = (o Diff *(X°, IN°*
CEhq T3 LFofoq o Lia 1% =H,(BDiff *(X° )



Y. UN: ABIANIATON KILLS E,,

Interesting:apps. to diffeos. & bundles

Thm(Y.Lin‘25) [t,,1%is trivia
Pf:used deepresults specific to K.3:
Global Torelli +work of %> ‘A, ‘A3)

Doesn’tdirectly generalize..




OUR APPROAG! > [t,,1%=0

(O)K3:={rz1e CP>| 21 + 24 + 28 +2,22=01}
(1) Make a,c:K3 O (s e o000
() K3°=K3\v(LO:0:0:11), twist

a,c near IK3* > as, ¢ L™

Constructs commutator equaling t s
>[t,,1%is triviall



(l) BU“B“\IG a,Cc: K.j O 4 DSSIRSD

K3:={rz1e CP>| 2z + 24+ 2 +2,23 }

> Ailzlrl-z,2, 2,21, C:l2]»[Z]
rest.to a,c K3 © commuting diffeos.
2 mpunc.tm. N COOrds.near LO:0:0:1 ],

a,cactas [-l"n,], [l"'_.]



GMMUTAIOR. [POPS IN SOH)

FACT: For paths R,,R¢ I~ SOM),

from 1, to [-I"ll] , [I"l_,];
E» [R(E),R ()] isaloopin SOM),
generates n(SO(MN)2Z/XZ




(QYFROM a,c:KID TY € c®:R3°D

"
{3°=K3\wv(LO:0:0:1]1) musteeon

n coords.on y(DK3°) meroie,
a=["1=RL), c=[".1=R L]
Def a°c®:K3°D s.t.a%c®=id near dK3°
Twist by Rqe,Rcin ¥(DK3?)

Set a°=a,c’=c on K3°\ »(HK3?)




SO, UJ(": H@\/g [Q?CO] - tKg

On v(K3°)2Ix5% [a°c°] kakes
(k, w) » (L, [R,E),R.LEDTCOM)

T gens. 1x,(SO(H))

On K3°\ »(9K3°),
[a®c®]=La,c]=id
> o, L%, c%1=t s

2 kills commutators > [t,,1%is trivial




CMPLETE INTERSCCTIONS

Homogeneous polys. p:: €'~ €, =1,.,I"
of degs.d; (ie,p;(12)=2%p;(2))

X, = {216 CP" | pyc2 =0V} e

X . a smoothcplete.int.if it’sa

C-mfld of €-dim.N-M™



OUR GENERAL @\(TRUC’ION

(O) Forsuch p,,...,pu, Xp (Frzeven’), 3
“symmetric” g q,,..,qum 5. X g Zagren Xp

(l ) Make Q,C - X -, (c:gmkml:atbghd” :a/ rCO:-:0:1]
using symmetriesofq,,..,qm

() X% =X\y(LO:--:0:11), twist

a,Cc hear IX° > g0 g0 iawemieera




(0) PIKING SYMMERIC COTTING POLSS

Thom:For % g,,.,qn' €'~ C st.degq;;
=degp; Joreachi=1,.,M,if X5isa

smoothcplete.int. ) qugdiffeo. X P

Lemma (L&A G) : For a generic choice of

only even powers of z,

such ‘e Qy»-Gm w/{on'sfkcoeffs. , Xqisa

no termw/only z

smooth cplete.int.~ pickanysuchg,,..,g.'



(1) BUILLING a,c: X O pesires

only even powers of z,

Po|gs.qi have {onlgchoeffs.

A lzlpl-zyz,: 2,1, C:lzlp[Z]
rest.to a,c: X2 X, © comm.diffeos
Polys.q; have "ayar » LO:--:0:11€ X,q
2 mpunc.tm. IN COOrds. near LO:---:0:11],

acactas | " |, | u ]



GMMUTAIOR. [POPS IN SO(n)

FACT: For paths Rq,Re L~ SO(n),

from 1, to ["] [":l

t» [R(E),R ()] isaloopin SO(n),
generates n,(SO(g)) 2] /R




(L FROM a,c: XD 19 d%c®: X° O

X%z X\v(LO:--:0:11)

Def a%¢c®: Xg D s.t.a%c’=id near 9Xq
Twist by Ra,Rein v(9X3)

Set a°=a, c’=c on X\ v(9X®)
e, L% c?1= by > [ty 1% is brivial

. . Forsucha,,C,:X,P,a3,C3 ' Xa®),can make
COmetlble W/#S T a%e%:X%:=(X,#X3)°s.k.La%c®T = ky



SO, WEVE PRUOVED..

Tnm (L. '26) : For Xany cplete int.
(w/dimgXeven) or # thereof, we can
build a°,c°eDiff*(X° ) st
[[a’,c”11=Lt,] e m,Diff(X® 9)
(>[t,1%°=0) T e efincommiobors



WHAT THIS SHOWS..

Known exotic d Deh twistson K3 (+5a),
K3#K3,K3#(53x5%), wiaewteticta
are killed by abelianization |

We show the Thm for X € yet more
general classes of spaces & their #s

D theelliptic surfaces E(n) (forex.)



WHOT NEXTT

- Ker(moDifft(x,9)

° CommUtatOrS N Torelli = AUECHLCX), Q0

9 Dehn twists shown by Baraglia-Konno (‘5) to be nontrivial even have nontrivial
image in the abelianization of Torelli!

 Commuktators in Symp(X® w ;)
+ Other Dehn twists along

Seifert fibered spaces IXZS3
+ New nontriviality results



