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5.14: Model Diffraction Pattern for Napthalene

Ten holes in a two-dimensional mask are used to model the diffraction pattern for napthalene. It is assumed that only the carbon
atoms scatter radiation.

Establish mask geometry:
R=2 m=1..6 Q,, = & :cm:Rsin(Qm)—\/g Ym = Rcos(0,)

6
2x(m0.5) Ty, = Rsin(0,,) ++/3 ym:Rcos(@m—%)

2
m=17..10 ©,=2""
Fourier transform of position wave function (mask geometry) into the momentum representation. Initially the carbon atoms are
considered to be point scatterers.

Tptg . Y4 )
m=1..10 ®(p,, py) = m [Zm_1 (fzméz exp(—ipyz)dz fym7§2 ea:p(zpyy)dy)]
Display mask geometry and diffraction pattern:
2Apk

N=100 Ap=15 j=0..N k=0..N pz;=—A+232 py — Ap 220k

Diffraction pattern; , = (|®(pz;, puk)|)
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This calculation illustrates the uncertainty principle. There is no attenuation in the diffraction pattern (momentum distribution)
because there is no uncertainty in the carbon atom positions.

Now the diffraction pattern is recalculated assuming an arbitrary finite dimension for the carbon atoms.

Tm+T

r=.15 @(p;, py) = m [Zmzl ( v €TP(—ip,x)dz yl:nm_tT emp(—ipyy)dyﬂ

Diffraction pattern; ; = (|®(pz;, puyr)|)
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There is attenuation in the momentum distribution (less uncertainty) because there is more uncertainty in the carbon atom positions.
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