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(ii) The pressure dependence of the interaction constant, K 

From figure 2 we can deduce a value for (VIK) dK/d V; it lies between - 0·8 all< 1 
- 1·4. A review of the theoretical calculations of this coefficient has been given hy 
Lawson (1956) and from this it appears that estimates based on the assumption "I 
free electrons give values in the neighbourhood of - 1. The assumption of f lh: 

electrons is of course very reasonable in the case of copper. 
A more significant agreement with theory is the approximate constancy of ti l" 

coefficient above 100° K. Deviations below this temperature might perhaps hv 
ascribed to a change in the 'binding' ofthe electrons but this is unlikely; it is m Orl' 

probable, as we have indicated above, that failure of the Gruneisen law of thermal 
expansion is the cause of this discrepancy. 

(b) The preSS'1tre coefficient of residual resistivity 

There has been considerable experimental work at room temperature on the 
pressure and temperature coefficients of the residual resistance of alloys of the nob le 
metals (Linde 1939, 1949); tllis has been summarized in a recent review article by 
Gerritsen (1956). In these experiments the concentration of 'impurity' was usually 
a small atomic percentage. Linde found that, broadly speaking, alloys of the 
noble metals with nOll-transition elements had negative pressure coefficienb * 
all of rather similar magnitude (about - 0·05 % per 1000 atm, corresponding ttl 
d InPo/d In V", + 1. Linde has accounted for these results in a semi-quantitati l"l.' 
manner using }Iott's expression for the resistance due to a given small concentratiull 
of screened impurity ions (Linde 1949), and Friedel (see, for example, Friedel 1950) 
has correlated these pressure coefficients with the corresponding thermo-electri l' 
power measurements at room temperature. 

The effects of pressure on the residual resistance produced by transition elemell t­
in copper, silver and gold are much more complicated (Linde 1949). The presSll n' 
coefficient depends both in magnitude and sign on the kind of impurity atom whil'h 
produces the resistance and it is scarcely possible to make any generalization frOlil 

these results. In several alloys a positive pressure coefficient of residual resisti vi t:. 
is associated with a negative temperature coefficient, and Linde correlated some 1'1 

these by assuming that the resistance change with temperature arises from th,· 
volume change due to thermal expansion. He also suggested that a process an nln 

gous to the Ramsauer effect in gases (i.e. an increase in electron scattering wi th 

increasing electron velocity) might be important in explaining the complcx Ill' 
haviour of these alloys. 

Lenssen & Michels (1935) derived a theoretical expression for the volume depen' 
dence of residual resistivity due to either chemical or physical impurities. On til<' 
assumption of free electrons and that the scattering cross-section is effecti\·(·I .\ 
independent of pressure they deduce that dlupo/dln V = -l, and that this par:1 

meter is independent of the specific solvent or solute. These assumptions ar· · 
evidently too drastic. 

* Among those studied, Zn in Au and possibly Mg in Ag had positive prcssure cocflici'·I\I~. 
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