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the orbit diameter. Then the scattering conditions along an orbit

vary with the field. We therefore expect (78) to describe the

case of high D values, whereas (76) refers to low densities. This

1 /o
would mean that X is proportional to D initially and only for

high densities becomes proportional to D. The point of turnover,

11 7
determined by dX,=dXG, corresponds to D=2x10 Vm . For this

density the distance between dislocations, =2 urn, indeeed becomes

comparable to the orbit diameters (=1 ,um).

We finally compare the influence of dislocations in Al and Cu. Using

Watts' result, eq.(78), for the densities involved in the Cu

-11 ?
measurements, we have for the y orbit: X/D=4x10 Km . Thus

dislocations are at least 10 times more effective in Al.

6.3 Summary and conclusions

The main result of the present work is the development of a

technique for the evaluation of Dingle temperatures in complicated

dHvA spectra. The technique, which has been described in detail in

chapter 4, consists of a two stage approach. In the first step

approximate values of the parameters describing the dHvA

oscillations are obtained in the frequency spectrum, which is

derived from the data record by a digital Fourier transformation.

These parameters are then used as the starting values in a fit of

the data record to a sum of theoretical dHvA functions. As a result

the experimental dHvA values (amplitude, frequency, phase and decay

constant) are obtained simultaneously for up to four dHvA

oscillations. The Dingle temperatures are then easily derived from

the temperature dependence of the decay constants. This method of

evaluation has made the first reliable determination of Dingle
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temperatures in Al possible. For a highly pure sample a Dingle

temperature X=0 was obtained within experimental accuracy. The

method of evaluation may equally well be applied to other metals

with complicated Fermi surfaces, e.g. In or Pb.

The aim of this work was to measure the lifetime of conduction

electrons in Al when scattered by well defined isolated impurities.

The results should be compared to the theoretical calculations of

Sorbello, described in chapter 2. Although we have measured the

Dingle temperature, which is related to the lifetime, in dilute

alloys of Al with Ga, Ge and Mg impurities, a decisive test of the

theory has not been possible. The reason lies in the imperfect state

of the samples, in which dislocations seem to play a dominant role.

This is a severe problem, as contrary to pure crystals, which can be

grown with very low dislocation densities [59], in alloys the

dislocations tend to be pinned by the impurities; thus it is

difficult to have impurities in a sample without dislocations.

The influence of dislocations on the Dingle temperature seems to be

at least a factor of 10 greater in Al then in Cu. This may explain

why in the extensive measurements of lifetimes in the noble metals

[2] no troubles deriving from dislocations are reported. Concerning

the observation of scattering at impurities in Al it is clear that a

great deal of attention has still to be paid to the preparation of

the samples. It might, however, be more promising to concentrate on

a study of the scattering properties of dislocations first. This

subject has barely been touched upon, and Dingle temperature

measurements are likely to deliver most valuable information because

of the selective action achieved for the scattering observed at

different parts of the Fermi surface.


