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For the analysis of gas electron-diffraction data 

by the use of an electronic computer, analytical 

approximations1) for coherent and incoherent 

atomic scattering factors are useful in order to 

decrease the amount of input data and to obtain 

their values for arbitrary scattering angles by smooth 

interpolation. A simple analytical function,

exp(Σ αnqn), was found to be a good approximation

for the coherent and incoherent atomic scattering 

factors. Here q is the scattering variable defined

by 40 sin(θ/2)/λ, where θ is the scattering angle

andλis the wavelcngth of the incident X-rays or

electrons. Such an expression was used by Silver-
man and Simonsen2) for atomic scattering factors 
for an X-ray analysis. In their work, however, 
the values of the scattering variable, q, were limited 
to within 50. The q values usually convered by 
the experimental data of gas electron diffraction, 
however, range from 10 to 100. The present 
calculation of the analytical constants has, there-
fore, been carried out to cover this range of the 
scattering variable. The scattering factors given 
by Viervoll and Ogrim3) were adopted in the pres-
ent calculation, because no other scattering factors4) 
calculated thus far extend to sufficiently large scat-
tering angles.*1 

The parameters of the polynomials were de-
termined by a least-square method by minimizing

where f0 is the theoretical value

and f is the calculated value. The evaluation was 
straightforward because the parameters were taken 
as linear. The function was tested mainly with 
polynomials of the fifth, sixth and seventh degrees.
The standard deviation, σ, given by

was calculated in each case. Here N

is the number of the values fitted. The sixth-

degree polynomial exponent gave a σ value smaller

than that for the fifth-degree, whereas the poly-
nomial exponent of a degree higher than the sixth 
did not give a much better fit. A typical case is 
presented in Table I. The parameters obtained 
are tabulated in Table II, with their standard 
deviations for twenty-three atoms from hydrogen 
to copper. Theoretical values below 9.55 in q 
were not used for the fitting, since the values in 
this range are not needed for usual analyses of 
gas electron diffraction.*2 Therefore, another 
set of parameters should be used if coherent scat-
tering factors for smaller q values are required. 
This latter set was obtained by fitting thirty theoret-
ical values of Viervoll and Ogrim*3, beginning 
with 3.18 in q, by a sixth-degree polynomial ex-
ponent. The standard deviation was somewhat 
larger. Table III shows several different sets 
of analytical constants for the coherent atomic 
scattering factor of carbon with varying minimum 
q values and varying numbers of the theoretical 
values fitted. 

The incoherent scattering factor, S(v), calculated 
by Bewilogua7) was approximated by an analytical
function,1-exp(Σbnvn), where v=0.0553・Z-2/3・q

and Z is the atomic number. The exponent of a 

fifth-degree polynomial was found to be sufficient 

to reproduce the theoretical values with a good 

accuracy over the entire range of v. The sets of 

parameters are tabulated in Table IV for various 
degrees of polynomial exponents. The incoherent 

scattering factors approximated by the fifth-degree 

polynomial exponent are compared in Table V 
with those calculated by Bewilogua.
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TABLE I. COEFFICIENTS OF nTH-DEGREE POLYNOMIALS FOR THECOHERENT ATOMIC SCATTERING

FACTOR OF CARBON (N=28)

* The last number repnesents a negative exponent of ten.

TABLE II. COEFFICIENTS OF SIXTH-DEGREE POLYNOMIALS FOR COHERENT ATOMIC SCATTERING FACTORS (N=28)

* N=23

TABLE III. COEFFICIENTS OF POLYNOMIALS FITTED WITH N THEORETICAL VALUES FOR THE COHERENT 

ATOMIC SCATTERING FACTOR OF CARBON (n=6)

TABLE IV. COEFFICIENTS OF fTH-DEGREE POLYNOMIALS FOR INCOHERENT SCATTERING FACTORS

TABLE V. COMPARISON BETWEEN BEWILOGUA'S INCOHERENT SCATTERING FACTORS So AND LEAST-SQUARES 

VALUES S CALCULATED WITH FIFTH-DEGREE POLYNOMIAL EXPONENT


