Excercises ,Methoden Moderner Rontgenphysik Il

Date, Room and Time: 21. April 2009 , Seminarraym1%:00-17:30

— Crystal Truncation Rods —

In Born-Approximation, the x-ray amplitude scattéley a crystal is given by

Ny-1  N,=1 N

ADDSEH Y S Y exp(dlng+nb+ng))

m=—M; n;==M; n3=—Mj,

with the structure factoB(q) the wave vector transfe&j and the unit cell vectord,b,c . At
infinity crystals allMy andN are equal to infinity. At semi-finite crystals wit surface e.g.
in the &,b -planeM; is a finite number e.gM; = 0. For a cubic crystal and a variation of

galong ¢ (thez — axis) thed- and b -directions can be neglected. The problem becomes 1
dimensional.

1) Calculate the scattered intensity(q,) of the Crystal Truncation Rod CTR for the
1-dimensional semi-infinity crystal with the interface atMs; = 0 and finite but very
large Ns.
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2) Make a sketch ofl(g;) and explain the problems forN; — .

Introducing an absorption depth for the x-rays nsakee calculations more realistic. The
intensity of the x-rays in the depthz in an absorbing material follows
| (2) =1, exp(z/A\)with the absorption lengtiA\.

3) Modify the scattered amplitudeA(q,) of the Crystal Truncation Rod CTR for the
1-dimensional semi-infinity crystal with the interface at M3 = O introducing the
absorption effects to each of the components of tiseim.

4) Using N, |CPP>A and |C|<<A (which is both usually the case) calculate the

scattered intensity I(g,) of the Crystal Truncation Rod CTR for the 1-dimersional
semi-infinity crystal with the interface at M3 = 0 and finite but very large Ns
including absorption. Make a sketch and compare wit the sketch of 2).



— X-Ray Reflectivity —

In Born-Approximation, the x-ray intensity refledtby a surface is given by
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with the wave vector transfep alongz and the electron density profii€z) alongz

1) Calculate the reflected intensity of the followng “sample surface with steps” by
first generating the function dpo(z)/dz averaged ovelx.
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2) Compare the result with a reflectivity of a ondayer system with substrate density
Po , film density p/2 and film thicknessd.



