MREes in Physics at the Nanoxcale
Course CPPNST (X-Rays)

Problem Sheet I
I ALL the questions below, vou should provide appropriste comments on your answers.

You will need to look up svitable values for the parameters of state-nfthe-art visible
wavelength lasers

It 1 proposed to undertake holographic imaging of hydrated bilological material ysing 2
plasma-based shor wavelenoth lzser with the folls Wing propertics:

Wavelength: 2=4.16nm
Bandpass: AL A=2«10"

Plasma column lereth: Sem
Plasma column diameter: 200 um
Pulse length S0ps

1 Foammaie the maximum thickness ol a hydrated biclogical specimen that could he imaged
i transmssion (non-holegraphically) 2t 2 wasvelen gthof 4. 16nm

L. Determine as fullv as possible the coherence properties of the shorl wavelen
Compare these, in a quantitative wayv, with thase of visible light lzsers used in holography.

3. Dhscuss whether the speailied shom wavelength laser would be usefid for ho slograshic
imaging Wheeh properties should he chansed, and i what wav (e, incressed or

QECeased
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). grder o improve the performance

b book up the optical constants #and f at a wavelength of 4 18 0m for sermaniom i3y and
amrmnm (AL Then answer the following questions, all of which refor o this
waveleneth

ta) Determine the eriteal, &, and Brewszer, £, and anzles for Ge and Al

o) Calcutate the ratio ofthe s- and p-polarised reflectivities for both Ge and Al ar
& and &

) Fostimate, st l!'_-t_ VO AREUMPEIONS, the meocormem number of layer pairs of a
CredAl penodic multilaver that would contribute o the overall refle Cll'-.ll'

(b A Ge zone plate is made with a diameter of 300 um and an outer zone width of
I>nm. Determing the first- -:‘-r-.‘i.-:: .‘":;-,;;J.': I:r;c ith, the first-order focal spot size
':_r SELETING & sourcs stae of ) stance of 2mi, the thickness of Ge
equired Lo give optimum eﬂl. Y, J.“L' the corresponding efficiency

Answers (one copy ) showang el workine, must be handed 1o Julia Ki
Fricay 11 December 2009 You should not assume that a late submission will automs: ically
e marked waless there is a medical o other extenuating reason 1
appropnate medical ceruficate or documentation

Remember that you are being trained m research technigues; these include the ability 1o
discuss problems with vour colleagues. You are therefore encou aged to do this, before
asking members of stafT for assistance’hints. Remember, however, that the work submitied
MLUST be your own.
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