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let us summarizetheresultsfromlasttime Hw11

Theorem4.12 DerivationoftheHartreeequation
Assume v is evenand vet let Ynet bethesolutiontotheSchrodingerequation lwith

symmetric initial data Y lolElt CR AssumetheHartreeequation has a unique
solutionalt giveninitial data ylol e cul We assumesettleH IR and

11410111 11410111 1 Then

214HI cettele estaYolo alot t lect i I for C 10llull

Note The assumptions on celtl can beprovenwith a Gronwallargumentaswell butweskip

thathere

4 2BogoLivborTheory

Next we aim at proving astrongerkindof convergencebycontrollingalsofluctuations

aroundtheaverage

Recall that we decomposed 4 É PilaYu wherePakYuhasprojectionspi in
exactly k variables



Thuse.g Pritt pi pi te Ii eat meaningweintegrate
overallxu xnexcept
Xm
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Here ca t 0 sinceoff eh qui43 0 94 0
Thus x e y
Wehavechosenthe Vr factorsuchthat
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In general we find
y
symmetric

lemma4.13 For any Yell In and get in thereis a uniquedecomposition

4rem int É III www.n I Eltilt am ima

with x Amn xm E 41,1 lil ai gin n'IIm
Wehave that y e L Rt pj Y O Kili ik and 1141Eaten É114 Eaten



All y for K O N describe theparticlesnot in theproductstate

Eg 414m41 É
1141.5 if

Wecall x Yaa thefluctuation vector

Notethat 114112 112111411 EI c 4 Bi4ns É 11PmYall É 111 11
PncPrePmathe Pm Pun

let us next definethe appropriateHilbertspacesfor Y hea in

First
Definition4.14 let thandthebeHilbertspacesThentheirdirect sun is

the Hz Ha xthe withscalarproduct chEy se I 4 Inge t c42Ye se
i.e 4 14,41 4 14 Yi 1

Note tht th isagain a Hilbertspace

Definition4.15

Wedefine L's112341 Ye CR 4am xu 4Hour atowelV6eSn

The truncatedFockspace

F A CRY LYN L IT IF L R I withscalarproduct
C X EEen EI CY sectary

Fockspace É L R t withscalarproduct ox I É et easy

The truncatedexcitationFockspacewent LeeCllr l



n Ye FEN pjy O K j l K K l in

The excitationFockspacewrit yet R't

Fy Ye F pj4 O K j h k KEN

Ingeneral if Ye FI we call X the k particle sector

Thus the vector X fromlemma4 13 is anelementof Fat c f
n

Bythe trivialextension X X X 0 I it isalso an elementofFy c F

Wenote

lemmaK16 For ye CR themap

Ung IR l o Fa Yn to t no n fromlemma4.13 is unitary

Proof UnaandUnieare explicitly given in lemma4.13 AlsoUm is isometric

above cUm 4 Um4 c4,4 cat 1 so UnfUne 11 0

SameforUni i e Ui Uni I

Also isometry 11Yalleaten IlAke ascomputed above

Next Wewould like to approximatethe fluctuationdynamics UnitYet whereceltsolves
theHartreeeg and i Kitt HuYuIt


