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Now let’s find the distribution in momentum. Let’s let &(p) stand for the
amplitude to find the electron with the momentum p,

6(p) = (momp|¥). (16.27)

Substituting Eq. (16.25) into Eq. (16.24) we get
+00 . 5 5
@(fj’) =f e—ip:i:,“.ﬁ. Ke ® fde dr. (1623)
The integral can also be rewritten as
+oo
I\fc—pznzﬂizf ﬂ—{lf4ﬂzj{n:+2c'pd?ﬁ¢]2 dax. (“]29)
We can now make the substitution u = x + 2ipe? /h, and the integral is

f 49t gy = 20\ /7. (16.30)

=

(The mathematicians would probably object to the way we got there, but the
result is, nevertheless, correct.)

o(p) = (8?{(?2]1“::?'1“2”!”':. (16.31)

We have the interesting result that the amplitude function in p has precisely
the same mathematical form as the amplitude function in x; only the width of
the Gaussian is different. We can write this as

&(p) = (n?/2mh2)~Vie—r*/1® (16.32)

where the half-width # of the p-distribution function is related to the half-width o
of the z-distribution by
_h
=g
Our result says: if we make the width of the distribution in x very small by
making o small, n becomes large and the distribution in p is very much spread
out. Or, conversely: if we have a narrow distribution in p, it must correspond
to a spread-out distribution in x. We can, if we like, consider 1 and o to be

7 (16.33)

16-13



