Chapter 2

Particle Motion in One Dimension
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2.3.1 (a) We found in (1.53) that the condition for the experiment to work
was
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Combining these yields
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It is much wider!
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For zero angular momentum p — p,. The text explains it is reasonable to
expect
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However, notice
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Since a— < 0 when a— = 0, we have an unstable maximum.
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(Alternate approach: Given v,, = —, then
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(b) Obviously dk ~ k. A reasonable definition of the width of f(x) gives
ox = % (first node in f(x), so 0k dx = k% =7n~1
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Assume w? = h?c? + p2c? (M = %)
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This is the so called Klein-Gordon equation.
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Note C(0) = 1. Simplify:

1

! T g e S ()
(2m)1/2 /0x dx(t) /_Oodme R

o) =

Use the Gaussian integrals in Section 2.6.
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24/15 larger than (2.90). Can make the above smaller by choosing |C(t.)]
closer to one.
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2.9.1
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2.9.2 We will only get contributions from §(f(z)) each time f(x) = 0. Assum-
ing there are n (non-repeating or simple) roots to this equation, we expect
that

from a Taylor series expansion of f(z) near x = x;. This gives
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since the sum of separate zeros of f(z) gives separate delta function contri-
butions. Then using (2.106), we have

5(?;1_(95—@)) 7o - ),
dx
Z 5z — ;).
\dxi
2.10.1 (a)
b= S [ ar e

]. . ]. s @ /
= — dx e~ 1" x,t / dp, . / dx e'% (P2 —P%)
Twh/, 1/)( )= o ) e V(P> ) .
But from (2.120)

o0

— 00

(P}, — pa)

1 [ e
= Y(Px,t) = \/ﬁ/ dre ™ n Ya,t).



Particle Motion in One Dimension 31

(b) We have that
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Write this as:
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2.16.4 (a) From (1.134)
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(¢) “ Method 2” gives the correct probability as an absolute squared overlap
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