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Magnetostriction in Binary Alloys
Lashley, J.C.; Harrison, N. and Jaime, M. (Los Alamos National Laboratory)
Introduction 

Alloys that undergo distinct diffusionless solid-state lattice transformations are often called martensitic alloys. A martensitic transition yields properties that depend on the history of the material, and establish conditions that can allow an alloy to recover its previous shape after plastic deformation, owing to novel behavior in the dilation, known as the shape-memory effect. In previous work we have identified the operative mechanisms responsible for unusual dilation near the martensitic transition in AuZn, and in other binary alloys.


Over the past decade we have come to understand the appearance of quantum oscillations in these binary alloys as a consequence of successive Landau tubes sweeping through the Fermi surface, which modulate the dielectric constant at the reciprocal lattice vectors. Two days of magnet time became available and we have started a program to perform magnetostriction measurements of a family of UNb alloys. 
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Experimental 

Striction measurements were carried out over the temperature range 4K<T<300K using a Fiber-Bragg grating. In this way the magnetostriction is measured by a modulated refraction-a way to obtain high sensitivity optical-based strain measurements. The method has a resolution (L/L < 10-6, and was used at cryogenic temperatures, in 60T pulsed magnetic fields. 
Results and Discussion


We obtained data at four different temperatures as shown in Fig. 1. We experienced some problems with sample geometry and securing the correct mounting, and there was not sufficient time in the two day run to fix these problems. However the available data do not show any features above the noise floor, and there is no noticeable magnetostriction below room temperatures.
Conclusions
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We did not observe any appreciable striction below room temperature for the UNb alloy. We surmise that fixing the sample to the fiber needs to be revisited with smaller samples.
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Figure 1. Magnetostriction data for the UNb  system at various temperatures.                                                                            
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