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Lasttime We introducedtheunitarymap

Uma Ctrl F Yu to I k q n ten where

XY x xut Y t qi q SdXun denactual celalYeHai xn
Inverse YeHai x I EI a xan gang y x ya1

gym

symmetrizationas in
lemma413

Next Wewould like to approximatethe fluctuation dynamics UmanYnet whereceltsolves

theHartreeeg and i Kitt HuYuIt

Wefind iflumenYH i F M t

IIIT H unitemanknit

EIYIgygygt.ly
Umaw4ltl

Thus setting In It UmanYIH it satisfiestheexcitationSchnidingerequation

if t.lt At It Ken It

ComputingAt is rather lengthy It will contain termsthatrelate idk Al to

x IH or X It due tothepairinteraction Sonextweshouldintroduce

operators that describesuchmappings



Definition4.17 OuFockspace wedefine forany fear

Thecreationoperator a f F F defby

Calf f xn xu Ket Sdx fix X An Xu x Akeno

The annihilation operator at f F F defby

at fl f xn xu É f xj x IXanax nitime Xu keto

We find
lemma4.18 lil atIfl a If V f e CRI

Iii The canonicalcommutationrelations CCR hold Taff atty fig
alflialyl O Latifiatyl t figeCYR

Proof

lil catIfl X I É Sdn dry É fix X Ha ixj.nxj.nl xu xm ital

If I É fdxn.dxj.ndxj.in dat hi it nxj.nl tu l

EHilEMX.mx
fdxflx I xn Xja X tint ithK l'm

É Im II Sdx dem t xn ixml Sdx fix that mm x
IIegitionvariables Er
x I symmetric

c x al f E



ii alt atty 7 la and

A fax final atty Ani xu Xun

Me fdxunflxu.nl In gxj t tri ixjnixj.nl then

atty alt it Hai rial

If Égxj alt 4 xx cxjnixj.nl ital

InEiglxjlffdxkenflxu.nl t ni ixjeixj.nl ithenl

faitlatigi4 imexal latiglattix xn xal

Effort
in ix I

Also Calflialyl O Latifiatyl canbe
checkedbydirect computation O

Definition4.19

For an ONI e In wecall N E atlantalent the numberoperator

lemma4.20 W is independentof the ONI fromits definition and

M X Am xu K Y Am ital ThusM F F is an unboundedsymmetric

operatorwithdomain DINK KEF Éwillx lion



Proof Ny xn ix l E atlantalent4 ta na

DefofonB ÉQuxj SdxUx An xjnxj.nl tu X
4 5 a Y an
4h1 Say 4Ment É fdy f x j X t Xan ixjnixj.nl in X

x symmetric K X xn Xu

Sketch forhow to continue

Since ItFt X equals some expression involving y and y we can unite it in

terms of termsof the type ata c nochangein excitationnumber

a a atat pair excitations

atag atata comeswith F
atataa comeswith I
it turnsoutthat allother combinationsvanish

The approximationwherewekeeponly ata and aaatat terms is calledBogolibor
approximationi letus denoteitby Bit

Thenone can show that 1111481 Hati X1 e coast limit all

Thiswould allow us to provethat I kit Nlt Il e e
t't

If


