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1. Stefnur i krist6llum — crystal directions (10)

Hve margar stefnur tilheyra (100) fjolskyldunni ?

How many directions belong to the (100) family ?

(Prof Desember 2017)

2. Rontgen bylgjubognun — X-ray diffraction (10)

Grindarfasti (lengd tenings) einsatéma bec kristalls er @ = 4.28 A. Reikna skal
bylgjubognunarhorn 26 fyrstu fjégurra toppa (peirra fjégurra bylgjubognunartoppa
sem hafa laegstu 20 gildi) fyrir duft syni, pegar beitt er einlitri Rontgen geislun med
bylgjulengd A = 1.5 A. (duft syni pydir ad allar kristallastefnur eru mogulegar i

syninu. )

The lattice constant (length of the conventional cubic cell) of a monatomic bece
crystal is @ = 4.28 A. Calculate the diffraction angles 260 of the first four diffrac-
tion peaks (the four diffraction peaks with the lowest 20 values) from its powder
specimen, using monochromatic X-ray with a wavelength A = 1.5 A. (Hint: powder

specimen implies that all crystal orientations are possible in the specimen.)

(Prof desember 2016)



3. X-ray diffraction (10)

NaCl kristallast 1 hlidarsetna teningsgrind par sem grunnur Na og Cl eru adskilinn
med vegalengd sem er helmingur hornalinu teningsins. Atéom télur Na og Cl eru 11

og 17.

(a) Akvarda hvada Rontgenspeglanir koma fram (merkt visum fyrir deemigerda ten-

ingsgrind).

(b) Af bessum hopum hver hopurinn gefur sterkt merki og hver veikt 7

NaCl crystallizes in a face-centered cubic lattice with a basis of Na and Cl ions
seperated by half the body diagonal of the cube. The atomic numbers of Na and Cl

are 11 and 17, respectively.

(a) Determine which X-ray reflections will be observed (indexed for the conventional

cubic unit cell).
(b) Of these which group will be strong and which group weak 7

(Prof desember 2015)

4. Neon (10)
Neon can be modeled as a Lennard Jones solid with £ = 3.1 meV and o = 2.74 A.
(a) Calculate the nearest neighbor distance for FCC neon.

(b) Calculate the binding energy for FCC neon.

5. Structure factor and reflections (10)

The atomic coordinates in a lithium unit cell are (000) and (1/2 1/2 1/2), the
coordinates in LiTl are Li at (000) and Tl at (1/2 1/2 1/2).

(a) Would you expect 100 reflection from either lithium or LiT1 ? Explain.

(b) Calculate the structure factor S for lithium and for LiTl in terms of the atomic

scattering factors fr; and fr.



