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Shubnikov de Haas (SdH) and de Haas van Alphen (dHvA) study of the Fermi surfaces of lithium isotopes at ambient and under pressure
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Introduction 

New advances in diamond anvil cell technology allow mapping of the Fermi surface at extreme pressures through detection of quantum oscillations. Lithium is the lightest metal at ambient conditions, with a nearly spherical Fermi surface. Isotopes of lithium are shown to undergo a martensitic phase transition at low temperature from their body-centered-cubic high temperature structure to a lower symmetry phase identified as 9R. We recently have shown that this structure is metastable and based on analysis of early Fermiology measurements on assembly of randomly oriented small crystals done over four decades ago we proposed that the structure may differ from 9R1[]
. Here we study the Fermi surface of 7Li at ambient pressure and in bulk samples in mixed martensite and bcc structure.
Experimental 

The experimental work was performed in SCM2 using both TDO and Cantilever systems at base temperature. Samples of polycrystalline lithium were covered by mineral oil and grease and were cut to expose a shiny surface and immediately loaded inside the coils and were transferred to the cooling system. To prevent loss of information due to preferred orientation in the samples we have rotated the cell between 0-90degrees and collected numerous data by ramping the field between 12-18 T. 
Results and Discussion


The data collected in all runs show distinct NMR signal of 7Li and strong peak from dHvA oscillations of lithium at 42kT. This peak however, is clearly split into several peaks allowing us to determine the maximum distortions of the lithium Fermi surface. In addition peaks at lower frequencies are observed that have not been reported before. We are currently analyzing the data. 
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Conclusions

We have determined the distortions of the fermi surface of bcc lithium at low temperature for the first time and have high resolution data that also shows distinct peaks from lithium’s low temperature structure.  
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Fig.1 42KT peak of 7Li with distinctly resolvable peaks.








