Ffee Parh’c/e MO'i‘iiVl

= ’E" +y(><> E I/)e,rj/ e{?wsmre = Mo mentum eyenff‘a'l’e
Hlp> = 4 /7> El> =E-=
Tl'me evolvtion: ik ”‘I?D> =H| ?> I/,>(é) = G—‘.Et/t{/s>[t:o)

Wave packet: I?>:5u‘/) 3?5(/,) /,>
Poy=Lx|p= jd/, gvc,b)<xl/)) m_j 50(70)6

Tme El/o/uhon (P(xt)" JJ/b S”(/’ e o)ebf’yt —iE(/’)t/f;

New notation: /”“‘) E=%w, wzwck), f{@(tk)::A(k)
(hx —cotk) £
Gt = g7 [dk Adey ¥ = )

N:k

of ¢

Am/.‘)li-l-uo/e

A

Time eva/uHom,?



E xample coove pachet:

Ack) f
A(/():-' 7’_§(k—(/:+5ﬁ))
L h
+El_-g(k—(/l'5/l)) — 1T J’ >
[-Sk k  k+Sk
T C ko SIK - I : —_sk _ —‘_ /l
(P(X,t): %ea[(lu- )x W(/LJ—S/l)ﬂ_,_ %ea[(k ) x w(é Sh)t]
(©+5%) (S -5ev)
(kX — oY Phase n,
= eo(hi; wt)CaS[S/zX;SCJt) Ak /”l/,i’_a.r.) 1
%= VYt Xg = V5 2 ~
v, = 5//« /\‘fj.:cjw/‘jk

Phafe l/e/ocii7 jroa.p veloc: l-7

2

W&VCIEQ‘CA&L SPYZ"C/;VQ‘: Free porticle H;z%

Ehrenfesr: &=l > = == LA HI

Recall: 1X,P*1 = 2ikp

= X0z mLP Yz, = XD =ut +LXD

Also: 1X5P') = 2k X, P) MJ 14X, P} P*1= ik P

= L0 = 5P = el = am A
2,<P__2

=m?-



Lotegrate olt S <X = 2<P1> b+, s flt“(Xl}‘t:

C/aS.SiCal l'lfo >(a

J:h'fejmﬂ_ Gﬁa—ih <>§ > <P >f + ft <X&>o

o Ax) - COE <X>l
- (%’i—,—z—«c‘)éﬁ (f-2ud Xp)t +(ax)
= (AV)tY 2 Alwx)t +H(AX)

/NAX i
(Ax)a slope (AV)O
NP
., Pid t

&0éaé;)i7‘7 Cerrent demnz

Proéaé}/#y c/eny;f/: 7= B (1) = LPITYLT [y

= =
COVlﬁnuif;/ eguation: g— rt)+V-J =



T—')?e “l/xtr’ﬁ[’-‘ v



