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A, Contact stuchures

Def 1 [Di_dm‘bu%‘ovxs)
A d-dimensional Qshibabon 5 on
K omanwdfold M s a selechon  of
o(v ()Q(W\@msiov\a[/ Lnear SubspaCes
f? c Tp/l/| For all ‘36/"\| so +hat
63{—> ip s smooth .

I+ £ hos codimension A, we
call b\yPe[(P[OW\e, wcw‘efo[.



Def 2 (covientable : ivxh&zgr&k(e)
Le,lr f be a ‘/\>/F€A/P\OW\€, WC' \O\
o 4 s CO\H&O\ Coovi&/\fralole/ H; Lhere

exists o swm00th  A—Llopn o

on M so that f:k@roa
(i.e. fp: leer oL VpeM)

4 s Hen calledd imjre%ro\b\e,
it o cakfies +he TFobenius

':Me/?(mb{tjry condihon [ A ot = O],




Def. 3 (contact shuctures)

A contact etucture on o 2-dim,

manifoldd M s @ (vv\o\xivv\oxl\\/)
non- in%@%m\ole/\ coonentalole
\f\ﬂ)@re(o\v\e, %8\0\ < = Ker | ¢ TM.,

— That is | o« hag ToO sa{w‘s?}/

bhe  contmet condihion :
o N o F0
(i.e. o(e/\o((xeq&O Vf)é/‘/U

— L s ca\k&'@x o contact fomn
— (Ml:{} s called o contact maniFolol




Rowarl: In +Hais case we have ™M=[R>

— A contact shchure  ‘hen s
o 2-olm. @\O\V\& Field
4= her oL it o Adec #0

We ox\\,u0\>/5 ‘\A@vahfy —I_P{RS = R?
S0 Haot o = e = (4,0,0) |
y = €T (0,2,0) | dp =€ =(0,01)



Exavmlp(e, A (standord contact shucue on R*)

condact form - = de +)<0{>, = = ker o,
(check: o, n dw, t(d%wo(/) A (dde + ob(/\o(y): olz/\o(xm\yiO)

: Z
f".(X,\/'Z) = L‘V‘ (QX | (;)7")(9&)
with d,= (4,00) and 97~X9% = (Olﬂl-x)

\t
~\




Det & (fc‘uaH & owertisted)

A COmLO\CJr structure f oN Rg S

calleol overtmisted i+ there
exists an embedded disk T
n R so +hat 9D s -l-tRV\?P/V\Jr

to 4 and D' is trnsverse o £
qlom% D%

Othervise. € is  called Jri%\/\f

D> or @




Exomple 2: (standard overtwisted contact shucture)

contact formr: o= cos)dz + rsin(r) do
(cylindvical  coordinades )

= 4, = hero, s an owrhusted contact stucture -

§

= Lin (3¢ €0S(r) 9y —rsin(r) J, )

ot, (re2)



Deb. 5 Let £, =lere, | 4, =lhern, be
fwo contuct stuctures on  +he
maniFold M.

4, is Wiffeomorphic to £, it
Fhare  exists a o‘iwureowwm‘o\ﬂ'\sm
G M—>M so +hat o, and
O*ct, detrming the  same
L\m)@r@\ome, felol .

¢is then  called COV\HCWLOW\OVPL\;SWI.



Renark: (E(Amsﬂo@fa, 19947 )

- The standard contoct stucture
f,] on R® is 4%81'\1L.

- UKP to isojrow there s ov\ly
one  +i 8M contoct  stucture .

= All %%Wr contact stuctures
on R® are OQ‘\w“veov\/\ovPV\ic to ¢

1




Exoum‘p(e, 3. (%, “aaa)«v\“)
confact form :=M = de + r2de

_ le in CGH’ESlO\V\ ‘? ml
= f B e/r“ coordinate s coo)r/o\mw%s
1< o comjr&clr s\vxxcjrwe,
J&frwmorp\/\(c, to £
andh  Hrevefore %%%Jr
=> (Qg f ) OV\C}\
(R?, £, ) e
comtogcjrovv\or\)\/\(c,
(R £ %) wndk (R® 4, ) wot!) = Lm(Q dgT ¥ 9

z (rez)



2. Line Fibratons

We st with a smooth techor Seld on R

010 i \@\/\%W\ :

whose ‘\M@(gm\[ Cures ave s&a}jwr(Oh%eo( lines

= V ndeces a well-defned

of R> calledd VS . The Hbere are

the  onented  hnes

[, = Cptt Vi) beR3

lne  Fiprmtion

6 (VS .



Dek 6: (slkew) P
WY s coled elew iF oo TN
fwo  £ilbers  ace @le(e(, N

e \/(‘Pﬂ):\/(p?) = [CPA)t/((IpL)

Det 7 (monozegewrajre)
(V3 is called tnondegenerate
£ the Ditferenbal DV vomishes
OV\()/ n  fhe O(iYECJﬁOV) of V

D,V (Vip)=0

Ve e R® \\<:> V‘Pe(RS ; r{/((,DP\/):Z




Remark: {13 V\omdez&/\@falrﬁ ;‘g (v slbew

Exomnp e 4 (s#omo‘(}\roi HOPE fibraton )

X

Choose an ortmted line
L n R (white) and
suwonnd it with o
Family of hyperboloiols
(ye“owlyommg,e,if/o{) wWhich
folimbe. R\ £

Each [/\\P@r[o()[oid S
raled. What we 2@%

s o shew  line
Blorakion.




Remarli: The spoce of all grwf circle
Cbrations of 52 c R" sits
V\amrox(ly nside  +he Sphce
o} chew line fibrations of R’
by o contral QQVO(J'GCHOV\ From
S? o ony Jrama&njr R

This s +he ceason we can
concider +he HOPwc & bration
of S® as a lLne fibration
s well.



=> A”Y e fbrakion V3 induces a
Q«P[o\vxe, dishibaton f on ’RS by
{P = & \/CP) >+

€A

e

P

></V(P)
i

=L

4 s coonenttble : €= her o with the

contact form =V dx + V. oy + V de

with  «ndet 0 < <\/\cwf\/'> +0 .



Ques bown

What conditions on V3 do we
need | s0  that +he nduced
olane  distribution 4 s «
confoct structure 2




2, Moin theorems

Theorem A (Bedher & G@&aes , 2020)

£ o bne Bbrakon V3 of R® nduces
o confact sfructure € | +hen £
S (7(({/1[@0;/\/\0%)»\?0 0 f/] .

(ondd  Fherefore %%Wr )



Theorem 2 (Harrison, 2049)

The @lme/ distibution € nduced bY
o momd@%&m@rohte, e Bbrakion (V73
of R® is a ﬁzbﬁr contact structure.

@@W\o\r&: Becomse of Theorem A it ovxly
cenaing o show H«O\jr f 1S
o contact shuchure .




&, [ lustrahve axowvxﬁsieg

/) (momdeﬁévx&mjr& 2 %%\/\Jr)

The HOF{' Rbration fromn above (which s
nom{@gewﬂe) nduces the famlior (+ight)

condack shucture fz _ {AM(OQ% e oQG)
P

ﬁD




2) ( ole%we/m\%. X H%Wr)
We construct a line Bbration (V3 as  follows -
1] Foliate R* IOY E(W\CS PX @amltd +o
the Ve i\&m&,
2] Fbar eac Plame \o>/ poratllel Gines with
dicechon  (0,x,1) for Py

= (V3 induces the standard G‘i%[/\'H confict shucture

‘_’{4: her (o= +><dy) 0\|Ha0u3h (V3 is not shew
€A -
4 // Po
g%% A1 s
¢27772% 1K
X7




3) (overbmsted & not a line Hlration )

Vice wrsa: The shui ht lines FHhat are O(H\O%OV\D\\
to fhe planes of the contact shuckwre . do” not

fovn a Line Fbrabon os the [nes must not inlersect
eaclh ofher

fojf her(cos(r) oz + rsin(r) 0\9)



5, Qutlool

— Thee awe exowv\PlQS ot S(AQ\A/, oze%@v\(’/m\%
lve Flbrabons that do not indluce

contact shuctures | and othor }v\{eres{w’m}
exo\vvxptes (maore tools needed ).

— One could al
g oalk

Does o nond erote  line fbmkon of
an odd - dimencional Eaclidean space
a\wm\/s nduce o contact dﬂwjru(e, 2

SO fOO[A Ok“ V\i%\/\v O\im(’msioms



T hole you for yor adtention |
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