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As we saw above, Shoenberg and Stiles (1964) introduced the modu
lation technique for measuring de Haas-van Alphen signals in conjunc
tion with the use of a superconductillg magnet to produce the magnetic 
field. In applying this method to determine the Fermi surfaces of the 
alkali metals they used a fixed field and rotated the specimen; in this 
way the signals measure directly departures of the surface from spheric
ity, thereby providing a ,er:v direct and sensitive technique for metals 
with nearly spherical Fermi surfaces. A further development came with 
the application of the method to determining how tension alters the 
Fermi surfaces of the noble metals (Shoenberg and \-ratts, -1965). 
In this work the strains in,olved were very small (10- 3 or 10-·, to 
remain within the elastic limit). The authors achieved a hiO'h enouO'h o 0 

sensitivity to measure the changes in cross-section of the Fermi surface 
by observing changes in the phase of the oscillation in a fixed field of 
about 50 kg. At this field the phase of the belly oscillations is about 
10· and of the neck oscillations about 5 X 102• Their apparatus was 
sensitive enough to detect a change of phase of about 1/10 of an oscilla
tion, thereby making possible a sensitivity and accuracy of about 1 
part in 105 for the belly and 1 part in 5 X 103 for the neck oscillations, 

The application of this method to measurements of the effect of 
pressure on the Fermi surface "'as made by Templeton (1966). He 
again used the sensitivit:v that comes from observing a phase change 
in a fixed field. In his apparatus he achieved a sensitivity of about 1 
part in 107 for the belly oscillations. To measure distortions of the Fermi 
surface he compared directly the relative phase of belly and neck 
oscillations from the [111] (lirection. Because of the hirth sensitivitv o • 

of the method, Templeton could use the hydrostatic pressure (up to 
about 25 atm) available ,,-jth liquid helium at 1'20 K. Figures 13 

and 14 illustrate the two aspects of this work. In Fig. 13 we see a 
sequence of steps tha.t record the cha.nge in phase of the belly oscil
lations in gold in a persistent field of 50 kg. Each step corresponds to 
an increase or decrease of the pressure by about 3'5 b. Between each 
step the limits of the partie-ular de Haas-van Alphen cycle have been 
checked by slightly pertmbing the magnetic field (without, howe"er, 
permanently changing the persistent current). The results obtained 
in this way were not entireh' satisfactorv, because to calibrate the - -
changes in phase in terms of the change in area. of orbit requires the 
assumption that the susceptibility oscillations are truly sinusoidal. 
A null method was therefOl'c used in which the phase shift produced 
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