
2600 M. DRECHSLER and J. F. NICHOLAS 

Table 1. Ratio of the 1learesi-1leiglzbollr distance, r1 *, for lIlillilllU11l lattice mergy to the distance 
of the minimum in the potential fultction, rD. For ralios of lattice parameter to ro, the values given 

11lust be multiplied by y2 for facc-cclllred cubic alld 2/y3 for body-cmtred cubic crystals 
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7 
8 

10 
12 
14 

Mie 711 

n = 6 
7 
8 

10 
12 
14 

3 
0·6346 

4'5 

0'8140 
0 ·8564 
0·8844 
0·9182 
0·9375 
0·9497 

3 
0'6167 

4'5 

0·7932 
0·8351 
0'8629 
0·8974 
0·9178 
0·9312 

Face-centred eubic 

3'5 
0·8266 

5 

0·8519 
0·8873 
0 ·9104 
0·9379 
0·9532 
0·9628 

4 
0·9014 

6 

0·9243 
0·9411 
0·9607 
0·9712 
0 ·9776 

Body-ccntred cubic 

3·5 
0·8035 

5 

0·8303 
0·8655 
0 ·8886 
0·9169 
0'9335 
0·9444 

4 
0·8767 

6 

0·9021 
0 ·9193 
0·9399 
0·9519 
0·9597 

4'5 
0·9395 

7 

0·9583 
0·9731 
0'9809 
0·9855 

4·5 
0·9147 

7 

0·9368 
0·9529 
0 ·9621 
0·9682 

5 
0·9612 

8 

0·9806 
0·9866 
0·9901 

5 
0·9367 

8 

0'9611 
0·9686 
0·9736 

6 
0·9825 

9 

0·9855 
0 ·9903 
0·9930 

6 
0·9601 

9 

0'9666 
0·9730 
0·9772 

Table 3. Temperatllres and pressure 1Iecessary to change lattice parameters by particlllar 
amolmts(1l·12) 

Material 

Na 
AI 
Cu 
W 

Temperature CCK) at which 
the lattice parameter exceeds 

OaK value by 

1 per cent 
180 

. 450 
650 

1950 

2 per cent 
350 
800 

1250 
3250 

Pressure (103 kg/cm2 ) which changes 
the lattice parameter at room 

temperature by 

-0,5 pcr cent 
1·0 

11-5 
23·5 
70 

-1 per cent 
2·0 

25 
53 

-2 per cent 
4·2 

57 
---200 

considered in terms of temperature or pressure, 
Table 3 gives the relevant experimental data for a 
few metals. 

expected for 1 per cent and 2 per cent change in 
parameter. 

Since EG has been minimized at r1*' the changes 
in the total lattice energy are all small but mueh 
greater changes occur in the energies associated 
with the interactions of particular atoms or groups 
of atoms. Thus, Fig. 2 shows, for a Morse a = 4-

3. RESULTS 

Table 4- shows the calculated lattice energy for 
various potentials together with the variations 
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