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Applicationto SE

Theorem2.40

let Yo e S thentheuniqueglobalsolution tothefree Schrodingerequation
KI

id4 IS 4 finthesenseof distributions with4101 4 is 4th F e tfYo

with Ye Rt S lRd11

Proof Firstnotethat 4TH F e
i tf Yo e S dueto 2.32and2.37

Next letus check if this 41Hsolvesthe SE For any f e S we find
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2 3 longtime Asymptotics andtheMomentumOperatormummer

recall probabilitythatparticleattime t is in AcRd is Pl HH e11 1141411 d

Whataboutmomentum f velocityheresincemassin11 ApriorinotdefinedinQM

Weconsider theasymptoticvelocity distance for largetimes t

lsee discussionlaterforwhat target means

Probabilitythatvelocity e AcRd is Pf EI et P fHH e th I 14141Tdx

Next find an expression forthyPl ell for 414 1 12rith dye YolyIdy

lemma2.41

For 40ES the solutiontothefreeSchrodingerequationis

41text FIFI to trail with fig lira 11k O



Proof 44 1 12 rit Efe 4olyldy
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i e r Hart an I

llrltillk slrlt.xiidx t dslh.IEIl'dx Sthehell'dy
PlaucheretE StheHidy f ki 11214041Tdy 0 by dominated

convergence
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Theorem2.42

let 4ft xt bethesolutiontothefree SE withinitialcondition YoES letAcRdbe
measurableThen

gPl ell him fi4ltHTdx Sl4olplTdp

Proof With lemma2.41 wefind
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withlemma2.41 2Re Folphitlpldp
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