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Progress of Theoretical Physics, Vol. 8, No. 4, October 1952

On the Determination of the Elastic Spectra of Solids
from SpécificiHeat Data

Wolfgang KROLL
Department of Plysies, National Taiwoan University, Taipei, Formosa
(Received September 11, 1952)

A new method is proposed which allows to express the frequency-distribution-function of solids by
real functions. The result can be written in such a way that it contains the experimental data in terms
of a modified Debye-temperature.

§ 1. Introduction

The problem to find the clastic spectra of solids from the specific heat has recently
received much interest.  Montroll? has solved the problem by the method of Fourier-
transforms.  This solution involves complex functions which make a direct application to
actual problems impossible. ~ Gragson-Smith and Stanley” have solved the integral equation
in question by expanding the frequency-distribution into a Fourier-series. This method is
appropriate only when low-temperature data of the specific heat are used.

We intend to find an expression for the [requency-distributi‘on in terms of real func-
tions and we propose the following way.

§ 2. Method

We write the number of eigen-vibrations of the solid in the frequency-interval between
voand v+dv as f(¥/¥)dv/v, where v, is a frequency in unit of which we express the
frequencies. Its value we choose in a way explained later. The specific heat per mode
C(T) at the temperature 7" is then written as

(=L j,/» SN L

Y,

AR kT
J ¢ 1)(1—e )

Introducing x==£7//ivy and z=/iw /47, we obtain with f(z)=2%¢ () and C(x) =4+*F(x)

@

SN e
re=[e 500 o

Our problem to determine the frequency-distribution ¢ (s) by means of the specific heat

0

F7(x) is now to solve this integral equation (1) of ¢(s). Using the Fouricr-integral of

F(x)
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SQLUTION OF THE SCATTERING-PROBLEM IN A CENTRAL
FORCE-FIELD IN A SE?EIES OF EIGENFUNCTIONS

Wolfgang Kroll
INTRODUCTION

Expansions of the wave-function for scattering in eigenfunctions
have been introduced by Kapur and Peierlsl). They expand the solution in
a potential with a finite range in a series of eigenfunctions inside the
potential range. The eigenfinctions are complex and an actual computation -
with them seems rather tedious. We have therefore tried to obtain real
eigenfunctions, which are solutions of the homogeneous equation corresponding
to the integral equation for scattering.

The radial wave-function satisfies the differential equation

DEEIE SRTTOEE oY A

with the boundary conditions
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Y=o, e 52 SR )
Here (| (y)= -%\éd) and % %{;‘—E . V(r) and E are respectively

potential and total energy.
Now it is well known that this boundary value problem can be written

in the form of the integral equation
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1). Kapur and Peiers, Proc. Roy. Soc.l66, 277, (1938)
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