Physics 243A--Surface Physics of Materials: Spectroscopy

Final Examination
December 12, 2008
(4 problems, 100 points total, open book, open notes and handouts)
Name: SUDGESTED A/ BEALL

[1] (50 Points)

A specimen of a pure metal has incident on it non-monochromatized Mg x-rays, with the
angle between x-ray incidence and electron exit being the so-called “magic angle”. The
resulting spectrum is shown below.
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(a) Identify the origins of all of the peaks and groups of peaks seen here, thus also
identifying the element. <., ... ¢

(b) Do you expect to see multiplet splittings in any of the peaks shown here? Why or
why not? Ao . 2408 \g Frleekd WHLEreE
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coveee 7 (d) Do you see any evidence of the usual types of surface contamination? Explain - 70t <orn
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(e) If the sample had one monolayer of O-containing contaminant on it, indicate via M AGHEE fons
an equation what the ratio of the O 1s peak intensity to the intensity of peak 4 —
would be, being as quantitative as you can, and indicating how you have
estimated any nos. needed. A simplification you can make here is that O 1s and
peak 4 are close enough together in energy for the analyzer factors to be
essentially identical. .- ,cuv sureT.

(f) Finally, if a detector of fluorescent x-ray emission sensitive down to an energy of
100 eV were situated outside of the sample, where would transitions expect to be
S seen, and what would be their designations in standard x-ray notation? <cwcy TUHE
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