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First  a  brief  survey is given of what can be 
learned about  important  superconducting and 
normal-state properties by  ultrasonic and other 
elastic measurements. Some of the 
characteristic elastic properties of the 
La,-,(Ba,  Sr),CuO, and YBa,Cu,O, systems are 
reviewed. In the La-based family  It IS shown  how 
the elastic observations are closely related to 
structural and soft-mode properties. The physics 
of  YBa,Cu,O, is shown  to be more complex. 
Finally, our recent results on the fluctuation 
contribution  to  the  specific heat near T, in 
YBa,Cu,O, are discussed. 

1. Introduction 
We first outline  some of the possibilities offered by 
measurements of the elastic properties of superconductors 
and  normal metals. We  then go on  to discuss briefly how 
ultrasound  couples to  the  structural  order  parameter.  The 
thermodynamic relation between elastic constant  and 
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specific heat is mentioned. Following  this review, we discuss 
the  experimental  situation in the high-T, superconducting 
La- and Y-based families with respect to elastic properties. 
Recent  work on fluctuation effects in C, is included at 
the  end. 

2. A review of possibilities offered by  ultrasound 
in  superconduction research 

Superconducting  stute mcuwL~mcwts 
Ultrasonic  methods have  a  long and  important history in the 
study of superconductors  and  normal metals. In the hope 
that they may be applied  also to  the  study of high- 
temperature  superconducting properties, we first review 
some of these  applications.  Of particular interest are 
dynamic  measurements, by observation  of the  attenuation (Y 

of sound interacting with the  camers of  a  metal in the 
normal  (n)  or  superconducting (s) state. In the original BCS 
paper [ 11. confirmation of the theory was announced as  far 
as the  temperature-dependent energy gap A( T )  was 
concerned, by use of the simple BCS expression for the  ratio 
of superconducting  to normal-state attenuation of 
longitudinal waves: 

The  quantitative  confirmation of the characteristic  decrease 
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