
For 1x) , 18)

< (x) = (dx <p(x)(X(x) = (dx +o(x)
*

4a(x)

↑B(X:)
* Na(x)

> Probability amplitude for state (a) to

be found in state 18)

<BIF1x) = (axfax" < PIX')<XIAIX")<X"(>

to(x) ↑x(X"]

= Jax(dx" **(X) <XI* IX") ta(x)
Matrix element

e. g. = *

=> <X 1 %+x" = >XIXIX") = X
** <XIX")

scalar
= X"-S(X-Xi)

=>(BIAIX) = Jax +* (X') X "Ya(X)

has to be reduced to single Integral
lotherwise . Dirac delta will quench everything

4-2. Momentum space operator· F = -it
Goal : <X1P1X) =? previously( T



↑ (Ox) (x) = (A- iPOx >1
= Jax+ (0x)(X)X(C)

X--Xi= (dx(x+xx)(X(x) #

= Jax(x) (x-0x(x)fa()
Yx

= (dx(x)((x(x)- (j3x<x(x)(x))
fa(X)

*fa(X)

afxfar|x) 2X'
·
Fofx

=>Jax(x() -JaxlesStay
⑧

>
x/= (A-iPx< (x-OX) N

=> Flax = (dx(x) -it, (x(x))

=>(XP1d) = (axxx) -it<X1xL)

=> (x1f(x) = - it sx1d)

also => <X1P42) = (= i) (x1x)

=> matrix element of F in the X-representation.

Set(x) = Ix") => (XIFIX")E-it. <xix")

=-it, S(x-xi)



=> < BIP1x) = (ax(dx <Plx:X:P(x)(X1d)
Matrix element.

=> Jax'*(x)4(X)

=>(914) = (dx(X) (-i)(c) Na()

4.3 . momentum space ware function
.

* (x) = X (X)

-> P(p) = ↑ /pi)

<XIX") = S(X)-X")

-> <pp")= S(P'-P")

(X(a)|x) =(dp'IP>< P/ /x)
↑ (X')P(P)

<Pla> /dp' is the probality of finding

the particle w/ p' in the interval of dp,

if 1) is normed . <x(x) =1

= JoP' <XIP'><Pix>

=Sop* (P) &x(PY

= (dp1P(Pik =1



* The connection between X- & P-representation .

recall transformation matrix (2) matrix element.
↑ of Y

1)bix= lai) =<ajllai) = <ajlbi)
↓↓

old. new eigenbasis.

=> >Xlp's matrix element transforming X-to

p:- representation.

=> (XIF/P) = - iSXIP)
<X- IP IP)
↓

PSXIP-i <XIP')
fp(x) fp(x)

=> Pf =- i jipdx =) of
Plane wave .=> f=<XIP) = Nex
7

↓
const. gix = cosX+ isinx

probability amplitude of momentum eigenstate
specified by p to be found at XI



For N :< XIX") = (dP <x1P1><PYX")
ScXX") Nei N-iPx

=IdPINK eiP(X-X)
/t

= IN12t GXXX")

(2in( ek(x-dk = S(X-x)

=>(XIP= eiP=> N=
(2+

*. How position - space warefunction
is related

wenefunction :
to momentum-space

(12) = Na(x)) = (dp<XIP'><Pla)

xPl
<Pa) = Pa(p) = (dx<Pix)<XId>

<Xp>* Yx(X)

-


