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the distances from hydrogen to nitrogen and to oxygen,
but is the distance from nitrogen to oxygen. (The
hydrogen is not on the line joining these two atoms.)
The N—O distance in the table refers to the set of four
oxygens that are not hydrogen-bonded with the
ammonium group. (Each oxygen atom ¢s hydrogen-
bonded to some ammonium group, but a particular
ammonium group is surrounded by eight oxygen
neighbors, four of which are linked to the group by
hydrogen bonds.)

Table 7 also gives a comparison (where possible)
between the ADP results and those obtained by Bacon
& Pease in their room-temperature neutron study of
KDP. One finds a remarkable similarity in the H,PO,
systems in the two crystals. The only significant
difference occurs in the angle between the P-O bond
and O-H --- O bond. This one might expect from
differences in c-direction packing (compare cell dimen-
sions: @ = 7-502 A, ¢ = 7546 A for ADP, and a =
7434 A, ¢ = 6-945 A for KDP). However, it would
seemn from the difference in ADP between this bond
angle and the angle between P-O and O-H that the
structure ‘wants’ to assume an angle more nearly
equal to that observed in KDP, but is prevented from
doing so by the size and shape of the ammonium ion.

The tetrahedral ammonium jon is found to be
slightly distorted, presumably as a result of hydrogen
bonding with neighboring PO,-groups. The distortion
is not so great, however, as to result in linear N-H---O
bonds. The N—H bond is about 14° off the line joining
nitrogen and oxygen centers.

The temperature parameters were excluded from
the comparison in Table 7, since these quantities
would not be expected to compare closely in the three
studies. If one analyses the temperature parameters
given in Table 4, it appears that the oxygens and the
ammonium hydrogens both have their major vibration
axes in planes z = kjy, where the constant k; equals
xsly; (the ratio of the coordinates of the jth atom).
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In the case of Hy the major vibration axis is ap-
proximately perpendicular to the N-H bond. In the
case of oxygen the major vibration axis is tilted from
the vertical (¢ direction) by about 30°, the tilt being
such as to approach being transverse to the P-O bond.

The authors would like to express their gratitude to
the Brookhaven National Laboratory for providing
the guest appoinments and diffraction facilities that
made this work possible. One of us (L. T.) also wishes
to thank the Belgian American Educational Founda-
tion for granting the fellowship held during his stay
at Brookhaven.

References

Bacon, G. E. & Prasg, R. 8. (1953). Proc. Roy. Soc. A,
220, 397.

Bacon, G. E. & Prasg, R. 8. (1955). Proc. Roy. Soc. A,
230, 359.

FrAZER, B. C. (1948). Thesis, Alabama Polytechnic In-
stitute.

TFrazER, B. C. & PepINskY, R. (1953). Acta Cryst. 6, 273.

HasseL, O. (1925). Z. Elektrochem. 31, 523.

HENDRICKS, S. B. (1927). Amer. J. Sci. 14, 269.

Jarre, H. (1949). Unpublished.

KEeELING, R. O. & PepiNskY, R. (1955). Z. Kristallogr.
106, 236.

Levy, H. A. & PETERSON, S. W. (1952). Phys. Rev. 86,
766.

Levy, H. A., PETERSON, S. W. & SIMONSEN, S. H. (1954).
Phys. Rev. 93, 1120.

Mason, W. P, (1946). Phys. Rev. 69, 173.

Peask, R. S. & Bacox, G. E. (1954). Nature, Lond. 173,
443.

PETERSON, S. W., LEvy, H. A. & SIMONSEN, S. H. (1953).
J. Chem. Phys. 21, 2084.

SEULL, C. G. & WorLax, E. O. (1956). Solid State Physics,
vol. 2. New York: Academic Press.

Uspa, R. (1948). J. Phys. Soc. Japan. 3, 328.

WesT, J. (1930). Z. Kristallogr. 74, 306.

Short Communications

Contributions intended for publication under this heading should be expressly so marked; they should not exceed about
500 words; they should be forwarded in the usual way to the appropriate Co-editor; they will be published as speedily
as possible; and proofs will not generally be submitted to authors. Publication will be quicker if the contributions

are without illustrations.

Acta Cryst. (1958). 11, 509

On the adoption of standard symbols for the settings of single-crystal diffractometers. By

U.W. ArxpT and D. C. Prriries, The Davy Faraday Research Laboratory,

Street, London, W. 1, England

The settings of three-circle single-crystal diffractometers
when used as ‘cone diffractometers’ (Furnas & Harker,
1955) are simply the spherical polar co-ordinates of the
reciprocal lattice points with 6, the Bragg angle, given
by the radial co-ordinate 2 sin 6. It seems desirable,
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therefore, that the symbols used to identify the dif-
fractometer circles should be those used for reciprocal-
lattice co-ordinates. For this reason the notation adopted
in our paper on the determination of diffractometer
settings (Arndt & Phillips, 1957) was based on Bernal’s
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(1927) notation (&, {, w) for cylindrical polar co-ordinates
in reciprocal space, with the addition of the symbol ¢
for the elevation angle, tan—! {/&, required for the con-
version to spherical polar co-ordinates. A survey of the
literature shows, however, that this notation is not in
general use and that it is liable to lead to some confusion
since many authors, e.g. Buerger (1942) and Henry,
Lipson & Wooster (1951) have used the symbol ¢ in
place of w to denote the azimuth angle in cylindrical
and spherical polar co-ordinates.

Furnas & Harker (1955) in their pioneering work on
three-circle diffractometers were concerned with the
general problem of orientating crystals in three dimen-
sions; their nomenclature is based on that of Euler (1776).
Furnas (1957) in his comprehensive handbook on the

F.&H. A.&P. F.
(1955) (1957) (1957)
Rotation about vertical axis
of diffractometer 0,20, 0 6,20,0 0,20, w
Rotation about axis of go-
niometer head. (Azimuth
angle) R w @
Rotation of goniometer
head about horizontal
axis. (Elevation angle) X @ x
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General Electric Single-Crystal Orienter has now changed
one of the symbols in this notation. These two sets of
symbols are compared with ours in the table.

Furnas’s (1957) notation agrees as well as possible
with the rather uncertain conventions and in the hope
of minimizing confusion in the use of these instruments,
it will be employed in any further publication on this
subject from this laboratory, including the note by Brown
(1958) which follows.
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Determination of triclinic crystal settings for a single-crystal diffractometer. By 1. D. Browx,
Royal Institution, 21 Albemarle Street, London W 1, England

(Received 18 April 1958)

A simple analogue computer has been described by Arndt
& Phillips (1957) for calculating crystal settings on a
single-crystal cone diffractometer, similar to the one
described by Furnas & Harker (1955). The computer, as
described, is suitable for use only with crystals of mono-
clinic or higher symmetry, but by a simple modification
it can be used for calculating the settings of triclinic
crystals. Two schemes of data collecting are possible,
which will be referred to as the ‘Real-Axis Setting’ and
the ‘Reciprocal-Axis Setting’.

In the Real-Axis Setting (Fig. 1(a)), the b axis (say)
is made to coincide with the goniometer axis, which is

identical with the axis of the ¢ circle (see Arndt &
Phillips (1958)). The reciprocal-lattice net (kOl) is then
in the plane perpendicular to the axis of the ¢ circle and
settings for reflexions in this layer are calculated in the
same way as those for monoclinic crystals. For upper
levels, rotation of the reciprocal-lattice net about the
axis of the g circle is no longer a rotation about the point
(0%0) but about a point O, which is the projection of the
origin on the kth layer. If then the centre of the protractor
A of the computer (Fig. 1(c)) is superimposed over the
point O; on the reciprocal-lattice net, settings for the
reflexions on the kth layer can be determined as for
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Fig. 1. (a) Position of reciprocal lattice in the real-axis setting. (b) Position of reciprocel lattice in reciprocal-axis setting.
(¢) Analogue computer for determination of crystal and counter settings.



