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636 Structure of solids and liquids

(d)
Fig. 26-3 Close-packed structures. (a) and (c) fcc. (b) and (d) hep.

and fec structures are the typical structures encountered in metals. The high co-
ordination number (twelve), in these structures results in a crystal of comparatively
high density. :

Another common arrangement of spheres which occurs in a few metals is the
body-centered cubic (bec), which is built up of layers having the arrangement shown
in Fig. 26-4. The second layer fits in the notches of the first and the pattern of layers
repeats, xyxy . ... In these layers the number of nearest neighbors around any sphere
is four, as compared with six in the close-packed layers. In the body-centered struc-
ture the overall coordination number is eight; there are four nearest neighbors within
the most closely packed layer, two in the layer above, and two in that below. As a

result of the less efficient packing, the bec structure has an inherently lower density
than the hep or the fcc structures.
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* Fig. 2.7 Unit mieshes for (a} fec-and (b) bec surfaces shown as dashed fines: The:
translating the unit mesh across the surface, as idicated by pale sofid fines.



12 2: THE CLEAN SSURFACE sk 1
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(001)
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A
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b/ Fig. 2.6 Unit cel!sandceﬂdimensinnsfor(()m}. (110) and (111) surfaces superimposed on the I;i
il crystal lattice ( upper diagrams) and in Plan view (lower diagrams

)- The unit cell dimensions are g

i given as a function of the lattice Parameter, a. ("
{-f"ﬁ necessary to calculate the anea of the unit cell, bearing in mind the geometry of the face ﬁ
i under consideration, (o )
Figure 2.6 shows the unit icells fn;'.an fce crystal with the (001), (110) and (11 1) faces N

; superimposed. Beneath these Idiagmms are the plan vie
1] lengths of the sides in terms ofig.!

From Fig. 2.6 it can be seen that the (100) face contains two atoms per unit cell; this

arises from the central latom iil'ijt_he cell plus four quarter shares of the four corner

atoms. Each of the corner atoms is shared by four unit cells, It can be seen from the

figure that the area of the (100) junit cell face is o2, For a crystal where g — 0.352 nm,
a? = 1.24 x 1015 g2,

ws of these faces, showing the

S

S

ek g A

urfaces, which are well ordered and
contain no defects. ‘Real’ single crystal surfaces have ‘ki nks’,
{ l + €an be minimized by carefij] preparation of th
{| |l \

N; is defined as the aumber of atoms in the unit cel], divided by the area of the unit |
b ; cell. In the case of the (100) face then, N, = 2/q2 — 2/(1.24 x 1071%) — 1,61 x 105 cm—2, .;' '
' “‘r Similarly for thé (110) and (1)) Facks where there are two and four atoms per unit |
I cell, respectively: N, = 2/ JR20% 1= 1)14 % 10'5 cm-2 for (110) and N, — 4/./3a® = :ﬂ.
1.86 > 10" cm~2 for (111) surfages of the same crystal. E
i E}
2.1.4 Unit meshes g 8
The unit cell of a two-dimensipnal (24) surface structure is called a unit mesh and the f,' =
corresponding 2-d lattice is called a surface net. If the unit mesh is translated across the aﬁ
surface, it can be built up to fmin @ surface net. Some examples of unit meshes and g{ g %
surface nets for fee and bic surfaoes iare shown in Fig. 2.7 'i] P
i Until now we haye only considered ideal s |
- [

‘steps’ and defects. These :
e single-crystal surface, but are rarely £




