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CROSS SECTION IN BARNS / ATOM
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Scattering of X-rays

Scattering probability ;
2

< flexp(iK-r)’t//(r) >,

coherent scatt. | Compton (incoherent) scatt.

.jl‘)”(r)‘z exp(iK - r)dr ’ Hz//(r)exp(ip-r)dr 2

= FT(charge density) = momentum density

= p(p)

K=K,-K,
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F.W.Lipps & H.A.Tolhoek : Physica 20 (1954) 85 395
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Compton Profile: J(py

J(p.)= ||p(p)dp.dp,, 2/l K

P . E, . (EhK-p)/m
1+—% (1-cosf) 1+ —5(1-cosb)
mc mc
= E. + AE,
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=
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Momentum conservation

hK tp=hK*+p,

Pr= (hK,-hK,) +p,
=hK+p,




2D Momentum Distribution: 0 (p;,p;,)

p,=hK+p;, ,K/z

pf'x — Pix
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Kinetic Energy of Recoiled Electron

Ep = _é—Eo
1+ &
E= E°2 (1-cos8)
mc

for an initial electron at rest,

hK = \/( ERz )(2+ ERz) x137 (au.),
mc” \-  mc

ER — 5 EO .
mct  1+& me’

For E, =mc’=511keV and 6=90°, > & =1
then E, = E,/2 =256 keV, hK =153 a.u.



For E, > mc’,

E,~E,, hK=

5 mec.

mc
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E. =200 keV
RFE;0.05 g/cm?
SRR DRIE (BE; 2.4 g/cmd)
£=0.05/2.4 cm=0.021 cm = 0.21 mm

E,=500 keV

L=0.84 mm
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