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NOTETAKER CHECKLIST FORM
(Complete one for each talk.)

Name: Jeffrey Heninger Email/Phone:__jeffrey.heninger@yahoo.com

Speaker’s Name:_Boris Khesin

Talk Title: Geometric and Hamiltonian Hydrodynamics via Madelung Transform

pate: _11 /27 /2018 Time: _11 : 30 am / pm (circle one)

Please summarize the lecture in 5 or fewer sentences:_The Euler equation corresponds to the geodesic
equation on the space of volume preserving diffeomorphisms. For compressible fluids, we can map a metric down
from the space of diffeomorphisms to densities. Volume preserving diffeomorphisms are a fiber, gradient fields
are perpendicular to fibers, and the pressure force in incompressible Euler is the force required to stay on

the submanifold. Considers the geometry of the hydrodynamic (Madelung) form of guantum mechanics.

CHECK LIST

(This is NOT optional, we will not pay for incomplete forms)

{ Introduce yourself to the speaker prior to the talk. Tell them that you will be the note taker, and that
you will need to make copies of their notes and materials, if any.

Obtain ALL presentation materials from speaker. This can be done before the talk is to begin or after
the talk; please make arrangements with the speaker as to when you can do this. You may scan and
send materials as a .pdf to yourself using the scanner on the 3" floor.

e  Computer Presentations: Obtain a copy of their presentation

e  Overhead: Obtain a copy or use the originals and scan them

e Blackboard: Take blackboard notes in black or blue PEN. We will NOT accept notes in pencil
or in colored ink other than black or blue.

e Handouts: Obtain copies of and scan all handouts

{ For each talk, all materials must be saved in a single .pdf and named according to the naming
convention on the “Materials Received” check list. To do this, compile all materials for a specific talk
into one stack with this completed sheet on top and insert face up into the tray on the top of the
scanner. Proceed to scan and email the file to yourself. Do this for the materials from each talk.

When you have emailed all files to yourself, please save and re-name each file according to the naming
convention listed below the talk title on the “Materials Received” check list.
(YYYY.MM.DD.TIME.SpeakerLastName)

{ Email the re-named files to notes@msri.org with the workshop name and your name in the subject
line.


mailto:notes@msri.org
Jeffrey
Typewritten Text

Jeffrey
Typewritten Text
Jeffrey Heninger

Jeffrey
Typewritten Text
jeffrey.heninger@yahoo.com

Jeffrey
Typewritten Text
Boris Khesin

Jeffrey
Typewritten Text
Geometric and Hamiltonian Hydrodynamics via Madelung Transform

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text
11    27    2018

Jeffrey
Typewritten Text

Jeffrey
Stamp

Jeffrey
Stamp

Jeffrey
Stamp

Jeffrey
Stamp

Jeffrey
Stamp

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text
						    The Euler equation corresponds to the geodesic
equation on the space of volume preserving diffeomorphisms. For compressible fluids, we can map a metric down 
from the space of diffeomorphisms to densities. Volume preserving diffeomorphisms are a fiber, gradient fields
are perpendicular to fibers, and the pressure force in incompressible Euler is the force required to stay on 
the submanifold. Considers the geometry of the hydrodynamic (Madelung) form of quantum mechanics.

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text
11    30

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text

Jeffrey
Typewritten Text

Jeffrey
Highlight


GestaeTRe AND HAmutonlaAn HyorodDYmaAmies ViA MADELUNG TRrANSFORM

Bopis KHES|NM Notes by Jefey Heninger

Jont with C. gt Misiolek oud K. Modoa arxiv L. 0032

(§oT. 22

T. Acao\dl aporeackh +o Yhe Culec &m}h‘on M
M. () — Temrnaian maaleold n—volume
Hod e Lwcd Lives on Lorm
%Y + VU = -"VP P determamedt, wp 4o A constant P
div v =0 (awd v /oM by oliv v =0,

Thm [A”a"°ld [QGG] : e Euler quaﬂ-\':rn =
“l g,ud-c&:c equahon on é = Datg, (m
with ocspectto e nﬁk{--tmuau‘md' LT = entrgy waetae

€ Ly | = ',‘-_Z S (vv) m

dovvr=pD A

— voluae presening dilfesmorpliisig

Lk Otmer G, EDY
A7 Euler dop, Kerchho&,
MHD, K4V, Ct
Mo, Sluaid wo dehs are Lo Yocs Comewort = ush compuessible

- Goupressble Tlwids

fule.r eouahas Sor bavesvepic Llucds

%Vt Vv = SUPEY  p-deasiy
%P s (pU) = O Py = €6 57 e mhesanl encrgy

11‘_____“” [gmo.f&u'l-seu 1a#27]
Euler's eqguahoas Lo barotvopic Suids = Hu Newtom quud;‘oas
on DAEE (M) with L= K-U G U@ =S, e6d pi
G doecst hawy to be e
Volumme prstving
L. Geomerey ol TXE(MY) 2 Ophwal Transport

s =-VUE)

‘h““’t ol wlm—p&w‘ri‘rj a,:q:uw.o,-pln-{‘sm as a
tetgmvp o€ all di®ep morp sy

‘MCD‘%AW‘#“ 070) S“p::‘

Dens (MY = 3donsifes on M3
L arsbabilly measures




L

3, ‘*f%eb#(m\“—{’;/urvi Lrorackion

3 L —cmetac on D¢ (MmN G- a Mot M,
T z
¢ (s = § Mgl o

Tun [oHo 2000 Ths 5 an 00 ~dom
Map Lo dLcommo pucsms Yo demshes cosres a medc it th. versoa o Bichard
Montgomtry's otk

(D, L) — (Dens, Wags) S o Biemaniaa submession, yesterdas,

Herd, Wass waetne s elated 4o the distance Sunction :
R _ =
ot “(aav) =] S At (x, RS au
@ eDite
Rem=v

s gives w3 a ey 4o descrbe %,_Dde.ga-(.ts deowastars .

Bwb  Gesdesics in O (M) 5 solwbbas of Hhe Burgers equatbus 2,V +, v =D

tangent space of Dk, (M\ are Jeoergemec Cea vector Gelds
pupindicnlas 4o dhese are gradicnt Crlds — ol orthogonad fo Soers

Trcompeessible Euler S peghnchon o U o D, (W)
e ~ TP Sorce it e Lorce Hhat keeps e soluhon on fiae subnanilold

T Madelwrgq Trons Cocmartion

T [M&deﬂuqﬂ 1z?#/ von Remegse zowz}
3 Wwdrpdvasmic Lo o quantuen mechantes it ¥=-Ay + -C(\Tlf]z)"f(’ V¥
Qe Y = (500 Gl Az Semnslormaten G VMo €\ fo%
AJS =
U+ U -ezV(V-r-@(p)"' B ) =0
at_? + dgoc'pvs T where = V&

I~

Whak & e gromerny beliind fs Fans Lo mateat

This & compressionable Luid wechanics with a Guantun pmssm" — & P = P(p, Tp, 7%
wot Just P=P(p)
Q. Gevmetn, belond Madeleng
G, ©) LR g S‘j-' s} tomscder (D, [el)
(@7 = s5o+c (ceP conetot &
Claom = (p,[61) € T Dems i~ cotargent Pundle ok demsity space



>

AMso coasides ["Fl = {e“’"f’[« Gﬂi'f E—wl € PC.OQ(MJ&\{&;\
We alse want S \¥ie = |

Th ( CP ; (T*DC‘\S’ Wc‘m\ - (TPCOQ) (“3;-.:3 U5 a Symwplectomorphism
Coc CP NARDS Hoamiltoaiaay 4o HasmcHontouns

TE we also oncludle Y cppropande melitg g TS an ‘isomdry
wednt oa QD-‘QP (M\ Crevn H! IAD Van,

U KW' Metacs on DI (M)
reloted +o (€S, HS )

¢ com?a.d— waanilo\d M L
e duce v et (v, ) s '1"{ N dav v “L‘
d:ﬂuw*t alb«j Qbers

ML\A, Lenells, Miswolet, Preston |

P = Dens

R' = FR —wetac M adormaton geometn, FR = Feher 2o
s esiad) e <phe~cal metoic

Mmz R s an somedy Sedween Hhe W FR wetre on ¥ Dens
(rallyy Hc Lol4 of FR 4o cotompent bundle) ard ES metae on e
_Cf_’ CQ S K.a.hﬂer



