



































































































































Foundationsof MathematicalPhysics ConstrictorUniversityBremen Session13

Prof SorenPetrat Fall2023 Ost18,2023

i
Recall probabilitythatparticleattime t is in land is Platte 11 1141tall'dx

Whataboutmomentum f velocityheresincemassin11 Aprionnotdefined inQM

Letus consider theasymptoticvelocity dy for largetimes t

Probability thatvelocityis in Ford is IPIYI et P xitlett 141tall'dx

Sonext wetrytofind Em IPI EH

We compute

41text knit f e 4 lydy
e
i

lit an Int
dSeEY let 1 1 4 ly dy

Ya 411 t
e h 1 wherehely let 1 4.141

TtE shouldbesmallforlargetisincetgoestooast o






































































































































Iz willathlete1 1214MEEEE

I 14Mt EEL IIEll'd
EdS II Ell'dx frittataRet FEI heldxft

changeof f IplIdp f Ihelp dpt 2Reftolpl helpldpvariables

p Stina FINITE.sePlancherel

g thtlydy CauchySchwarz

Iet nilYolylidy
IT bydominatedconvergence
integrand 0pointwiseandboundedby4141e L

We thushaveproven

Theorem2.42

let 4ft xl bethesolutiontothefree SE withinitialcondition 4 ES lettendbe
measurableThen thyIP I et 1 1,141till'dx f Elpil'dp

Remarks

Recall 41tax F et tf Yo x so Iltok e
i toyolk

Iftp.kll leiEtoYlkl 14olkll soTheorem2.42 is independentofchoice

of initial time to seesession10

Also For Yo a txt 4 x all at Yo x we find
1Ya k FYoalk e iaky.lk Yolk so Theorem2.42 is

independentof translations



Expectationvalueof asymptoticmomentum

I Sp1411pil'dp SElp pfolpldp S 4am 1 i 014th dx

c4,74 where it iscalled momentumoperator


