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Edlisfraeoi
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Skilafrestur 11. September 2018 kl. 15:00

1. Miller visir — Miller index (10)

Hver er Miller visir plansins 4 myndinni ?

What is the Miller index for the plane in the figure ?
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2. Two-dimensional triangular lattice — reciprocal lattice (10)
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(a) Merkio inn grunngrindareiningu i pessari tviviou prihyrningsgrind. Finnid grunn

vigranna.

(b) Finnid grunn vigra nykurgrindarinnar.

(a) Identify the primitive unit cell of a two-dimensional triangular lattice. Find the

basis vectors.
(b) Construct the basis vectors of the reciprocal unit cell.

(Prof Maf 2016)

3. Kristallsgerd og edlismassi — Crystal structure and density (10)

Jarn (56 g/mol) mé finna baedi sem midjusetinn tening (bee) og sem hlidarsetinn
tening (fcc) og reedst af hitistigi hvor formgerdin kemur fram. Vid gerum rad fyrir
a0 lita megi & atom sem hardar kulur af radia R sem er hinn sami fyrir bada fasa

og er pannig ad sérhver kila rétt snerti naestu granna.
(a) Hvert er hlutfall edlismassa bessara tveggja fasa 7

(b) I bee fasanum hefur jarn edlismassann 7900 kg m~3. Hver er b4 grindarfastinn

?

Iron (56 g/mole) can be found under both body centered cubic (bcc) and face
centered cubic (fcc) depending on temperature. We will assume each atom can be
modeled as a hard sphere the radius R of which is the same in both phases and is

such that each sphere just touches its direct neighbors.
(a) What is the ratio of densities between the two phases 7

(b) In its bee phase, iron has a mass density of 7900 kg m~3 . What is the conven-

tional lattice constant ?

(Prof Desember 2017)



4. Bravais grind — Bravais lattice (10)

Ef gefid er ad grunnvigrar grindar séu a(a/2)(i+j), b(a/2)(j + k), og c(a/2)(k +1),
par sem i, j og k eru pessir venjulegu einingavigrar { Kartesiusarhnitum, hver er pa

Bravais grindin ?

Given that the primitive basis vectors of a lattice are a(a/2)(i+ j), b(a/2)(j + k),
and c(a/2)(k + 1), where i, j and k are the usual three unit vectors along cartesian

coordinates, what is the Bravais lattice ?

(Prof Maf 2016)



