Homework 3 Solutions

2. bee: U(R)=2Ng[9.114(c/R )7 —12‘253(G/R)6]. At equilibrium R06 =1.4885°, and
UR,)=2Ng(-2.816).

fee: U(R) =2Ng[12.132(0/R)'? —14.454(c/R)*]. At equilibrium R,°=1.6796°, and
0

U(R,) =2Ng(—4.305). Thus the cohesive energy ratio bee/fec = 0.956, so that the fee structure is
more stable than the bcc.

3. |U|=8.60Ne¢

=(8.60)(6.02 x 10**) (50 x 107'°) = 25.9 x 10’ erg/mol
=2.59 kJ/mol.

This will be decreased significantly by quantum corrections, so that it is quite reasonable to find the same
melting points for H, and Ne.
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bearing in mind that in equilibrium (OU/ oR)p =0.
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8. From (37) we have exx = S;Xx, because all other stress components are zero. By (51),

3811 = 2/(Cll _C12)+1/(C11 +C12)-

2 2
Thus Y =(C,;” +C,,C,, -2C,, )/(Cll +Cp);
further, also from (37), e,y = S5, X,

whence G:eyy/eXX =S,,/S,=-C,/(C,, +C,,).



