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fit experimental reflectivity
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deposited silver films”, Phys. Rev. B 49, 4902-4907 (1994).
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Scattering from two electrons

Consider systems where there is only weak scattering, with no multiple
scattering effects. We begin with the scattering of x-rays from two
electrons.
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for many electrons

C. Segre (lIT) PHYS 570 - Fall 2015 February 24, 2015 9 /17



Scattering from many electrons

for many electrons A(@) — Z iQ-7
= —r, e'¥i
J

C. Segre (lIT) PHYS 570 - Fall 2015 February 24, 2015 9 /17



Scattering from many electrons

for many electrons A(@) — Z iQ-7
= —r, e'¥i
J

generalizing to a crystal

C. Segre (lIT) PHYS 570 - Fall 2015 February 24, 2015 9 /17



Scattering from many electrons

for many electrons

generalizing to a crystal

C. Segre (lIT)

PHYS 570 - Fall 2015 February 24, 2015

9/17



Scattering from many electrons

for many electrons

01
S

= —ro

Ol

generalizing to a crystal Z
N

ZJ: g

Since experiments measure | o< A?, the phase information is lost. This is a
problem if we don’t know the specific orientation of the scattering system
relative to the x-ray beam.
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Scattering from many electrons

for many electrons

01
S

= —ro

Ol

generalizing to a crystal Z
N

ZJ: g

Since experiments measure | o< A?, the phase information is lost. This is a
problem if we don’t know the specific orientation of the scattering system
relative to the x-ray beam.

We will now look at the consequences of this orientation and generalize to
more than two electrons
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Two electrons — fixed orientation

The expression
1(Q) = 2r2 (1 +cos(Q - 7))

assumes that the two electrons
have a specific, fixed orienta-
tion. In this case the intensity
as a function of Q is.
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as a function of Q is.
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usual case, particularly for solu-

tion and small-angle scattering. %
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Orientation averaging

Consider scattering from two
arbitrary electron distribu-
tions, fi and f. A(@) is
given by
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Randomly oriented electrons

Recall that when we had a fixed
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When we now replace the two
arbitrary scattering distributions
with electrons (f1, b — —r5),
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Hydrogen form factor calculation

Since p(r) = |h15(r)|?, the form factor integral becomes
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Form factor calculation
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Form factor calculation
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Form factor calculation
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second is easily integrated
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1s and atomic form factors

= 1
Q) = —F s
L= T (@ararp
This partial form factor will vary
with Z due to the Coulomb inter-
action

In principle, one can compute the
full atomic form factors, however,
it is more useful to tabulate the ex-
perimentally measured form factors
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Two hydrogen atoms

Previously we derived the scat- L
tering intensity from two local-
ized electrons both fixed and
randomly oriented to the x-rays.
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Two hydrogen atoms

Previously we derived the scat-
tering intensity from two local-
ized electrons both fixed and
randomly oriented to the x-rays.

When we now replace the two
localized electrons with hydro-
gen atoms, we have, for fixed
atoms.

If we allow the hydrogen atoms
to be randomly oriented we
have.
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