
Open problems
March 30,2021



i
-
uIMmadIf

{o
.itinsoif

MMMM
Gm

-sit.
'

to
.
-

'
Imtooto-hmm

•

HIMGme.fm#mBoydnpm.&
s
:@Iwo

hy-fmimn.s.mn#.fto.omiP9haM-si.uzqmom .

-

on
.)

(BpHdpI¥4dm#MAPso
.

¥08HAhaproof:#ipod
SMH
-

#Hbfmy
-x
firm#



Ey : b) TM
- Z
c M

,

2 cases

.

in
or par

- e

→

2kW I
,
= 2n - 2 2K w/ p

- 2h - 4

Problem A Find a Darboux -then for a(normal)
-1

"

intersection In . . NE CMT)
Conj : It is determined by why. . Yang. . . . .

✓t RI : In dim 2
,
w -- Vol form (Braveris

, Mickey . . . )

P¥B : Describe relation to normal foray
for log - symplectic (and b- sympl) mfds
as an IR- E - correspondence .



Namely , I real notion of3)(Guillemin ,Miranda,fires)
Darboux them : RT w = dx

, ndfyt.IE, dxjrdyj
Complex version : logrympleeticmfds

(Deligne , K .
Saito)

on
, w . iidfindg.it?i...dE.ndzi

Rin : F real - complex correspondence (B.K .

- Rosey )
IR Q



Profiler : Describe Lorentz billiards at
singular points in higher dimensions .

Consider IR
" '

with a Lorentz metric
, e.g. dx

'
- dy

-

or dxdy
Reflection law : v

.

viii.¥ : had;s¥.
Singular points of a mirror
↳ normal to a mirror is

tangent to it
mirror (it can happen in a Lorentz space)

(B.H .

- stabachmikov 2009)



⇐
sins ¥t

similar to 2
reflections
in a right angle

Problem : what happens in higher dimensions?
Normal forms ? Euclidean analogues ?



Problems .
Prove the non- integrability
of the 213 Enter eg

'

n .

The Euler eglh for an ideal fluid in a Riem . mfd M

EV t OuV = - op{ diaper ⇒ (and v ko m ) ÷ir
v - velocity field of the fluid
In 2D the Euler eg

'
n is

Otw = { 4 , w} , where
✓= sgrad 4 ,
W = curl V= D 4

It has 0 many conservation laws I ← = f.wkpn ( Casimirs)
Profile : Prove that the 2D Euler egh is nonintegrable
(by any method : finite - dim approx , chaos ,Zigliu ,Morales - Ramis

,
Melnikov int 'l on a rebuild . . . . )



Profiler.Describe a variational principle
for the Euler eg

'

n with sources and sinks

Recall : Arnold 1966 : the Euler eg
'
n describes

Frederic flow on Duffy (M)
M
r DYEDilfp Cm)

'

ri:*:*.

similarly ,
a fluid

'mot with dynamic boundary
or vortex sheets corridorIs to the good. flows on
M→

groupoidsfhtaosimov - B. K.



In the talk by F. Sueur (Univ deBordeaux) at CAM colloq Penn State:
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This framework
allowed one
to prove various

* existence
,

'
-

uniqueness , and

stability
results

.

Pran : What variational principle is responsible
for the Euler eg

'
n with sources and sinks ?
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