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Multiplicity of solutions of crystal-structure equations. By H. Havprman and J. Karre. U.S. Naval Research
(Received 3 March 1951)

Laboratory, Washington, D.C., U.S.A.

In a previous note (Hauptman & Karle, 1950), it was
stated that 3(IN—1) independent magnitudes were
sufficient to determine the solution of the erystal-structure
problem, and that for the case of three atoms in one
dimension the solution is unique. The former statement is
ambiguous and the latter incorrect. In general, 3(N —1)
independent magnitudes are sufficient to determine a finite
number of solutions of rhe crystal-structure problem
(Karle & Hauptman, 1951). Ginee, as a general rule, many
mcre than 3(IV — 1) magnitudes are available from experi-
ment, a unique solution (except, of course, for ambiguities
of the Patterson (1944) type) is determined by the data.
The following example exhibits four solutions determined
by the method described by Karle & Hauptman (1951) for
the case of three atoms in one dimension when the minimum
amount of algebraic data is used (two magnitudes).

Co-ordinates of the atoms
A

{SOIU(:ion I Solution IT  Solution III  Solution 1{7

x;=0-000 000 0-000 000 0-000 009 0-000 000
2,=0-159 155 0-386 169 0-320 276 0-159 931
x3=0477 465 0-100 825 0-899 699 0-658 078
or, if ¢;=2nx;

¢,= 0-000° 0-000° 0-000° 0-000°
¢, = 57-296° 139-021° 115-299° 57-575°
¢, =171-887° 36-297° 323-892° 236-908°

The atomic scattering factors are given by:

Plane (100)  Plane (200) Plane (300)

Atom 1 Fu=040  fu=0-30 fr=0-25
Atom 2 Fi2=030  fp=025  f;=023
Ator 3 F2=020  fr=016 Fra=014
3 :
If Fy= 3 fpotmihas (A=1,2,3)
j=1

it is readily verified that

| Fy|2=0211 336 |F,|*=0-155563

for each of the four solutions. However,

| F3|2=0-01921, 0-21466, 0-21978, 0-02565
for the respective solutions, so that the specification of
| F5 12 (in addition to | F; |2 and | F,|?) would be sufficient

to determine a unique solution.
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Notes and News

Announcements and other items of crystallographic interest will be published under this heading at the discretion of the
Editorial Board. Copy should be sent direct to the British Co-editor (R. C. Evuns, Crystallographic Laboratory,

Cavendish Laboratory, Cambridge, England).
Structure Reports for 1947-1948

The first volume of Structure Reports to be prepared under
the auspices of the International Union of Crystallography
is now ready. It is the aim of these Reports to give a
critical aceount of erystal-structure investigations so
complete that only those in need of minute detail will find
it necessary to consult the original papers.

The volume now published has been prepared under the
general editorship of A. J. C. Wilson with C. 5. Barrett
(Metals), J. M. Bijvoet (Inorganic Compounds) and
J. M. Robertson (Organic Compounds) as section editors.
It describes some 809 structures published in the years
1947-1948, and contains extensive name, formula and
author indexes.

Orders should be placed direct with the publisher:

N.V. A. OosTHOEK’S UITGEVERS M1J.
DomsTRAAT 1-3, UTRECHT
HoLLAND

or with any bookseller. The price is 55 Dutch guilders,
post free. A remittance should accompany all orders.

Further volumes covering the years 1940-1946 and
1949 onwards are in course of preparation. The next two
volumes to appear will be for the years 1949 and 1945-
1946.

International Union of Crystallography

A generous contribution of $5000 towards the publishing
activities of the Union has been received from the U.S.A.
National Research Council.

Tables for Conversion of X-ray Diffraction Angles
to Interplanar Spacing

The National Bureau of Standards announces the publica-
tion of Tables for Conversion of X -ray Diffraction Angles to
Interplanar Spacing. The first six tables give the spacing
values for the angles 8 from 0 to 90° at intervals of 0-01°.
These tables were calculated by using the Ko, wave-



