



































































































































Foundationsof MathematicalPhysics ConstruitorUniversityBremen Session21

Prof SorenPetrat Fall2023 Nov242023

lasttimewedefinedtheorthogonalprojectors p C C Xi ca q andq 11 p

p andq denote theprojections inthe j th coordinateonly

Notethat in braket notation we write p x lane to ii e p excel

p tells us how
much of thewavefunction is in thestate a E.g if at is orthogonal

to a i e catas 0 and a at st 1141k 1 then

I p I

Next we define a projectionthatmeasures howmuch of the Nbodywavefunction
is not in thestate e

Definition4.3 For yet 11911 1 wedef foranyO K N thebounded operator

Pm 2411234 2411234 PM Fan II pi q where

Ak at 0,1 Eta K

Example Pr pie pl
Pri a p pl pig ps p.lt p pig qifff.pl
Pm 9,9

Note Paincontainsineachsummand K q'sand N k p's






































































































































Emma44 Wehave i Pink is an orthogonalprojectorforall O K N

ii PriPri 0 forall jtk
iii EYPa 1

it Pain I Eiq

Proof HW 10

Wecan now decompose the wavefunction as You E PalYu
Then 11Pa Yuli is theprobability for k particlesnotbeinginthestate a
Thus wedefine

Definition4 5 Theexpectedrelative numberof particles not inthestate 6

is givenby α Yue ET 11pm 411

Corollary4.6 For all symmetric Ye 41234 andforall ye R

14m91 EI YuPakYu I EE 4m99You 4mg 4 1199411

Proof Firstequality follows directlyfrom lemma4.4 i second from iv and third

from 4 symmetric

Note For 4 Mice wehave α knee 11gMia112 0

For itwith catas 0 4 11et wehave α Yael 1
O 14m41 1 for11411 1 11411
For 4 FEE IIIWHEN wehave a trial butI E Elekillupon 21


