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Input and output 

When the intensity has been measured at closely-spaced 
points along the line profile, the program is supplied with 
a string of integer intensities, which may be punched on 
cards or on paper tape. Estimates of the background level 
at the end points of the measured section of profile must 
also be supplied, as well as an estimated centroid position. 
Output prints give the centroid position, integrated intensity 
and variances (both definitions) as functions of integration 
range, the background level, slope and curvature, the size 
of the polynomial coefficients and the root-mean-square 
deviation of the experimental variance points from the 
fitted curve. All output is in four columns, corresponding 
to the four cycles of calculation and background adjustment. 

Language and machine requirements 

The program is written in Egdon Fortran for an English 
Electric KDF 9 computer: conversion to any other type 

of Fortran should be straightforward. The program 
utilizes about 23K storage locations and execution time 
on the KDF 9 is generally about three or four minutes. The 
main program with two subroutines makes up a deck of 
about 690 cards. The program has been thoroughly tested 
in this laboratory and has been used by workers in other 
laboratories (e.g.J. Tapia, Madrid). 

Copies of the program, together with a complete descrip- 
tion, may be obtained from the first-named author. 
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Laboratory Notes 

Appa  ratu s fo r g r o w t h  of c rys- 
ta ls  f o r  X - r a y  d i f f rac t ion  
study 

The preparation of specimens suitable 
for single-crystal diffraction intensity 
measurements very often turns out to 
be a time consuming task. Recently, 
after a series of unsatisfactory exper- 
iments using the common techniques 
of cooling or evaporation of solvents, a 
search was started for more productive 
methods. A crystal-growth cell de- 
scribed by Gravatt & Gross (1969) 
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Fig. 1. Crystal growth apparatus. A, main 
heating element (3,0); B, subsidiary 
heating element (1 .(2) ; C, cooling ribs 
or coils. 

seemed promising, and a version of the 
cell was constructed. It did produce the 
desired crystals, but it was also felt that 
the operation of the apparatus could be 
much simplified through some design 
changes. The resulting apparatus, which 
has been found very useful in our lab- 
oratory is described in this note. 

The main part of the cell consists of a 
glass vessel whose form is shown in Fig. 
1. The dimensions do not seem to be 
critical. (Using 10 mm o.d. tubing the 
overall height can conveniently be made 
about 10 cm.) Around the bottom 
protrusion is wound a length of Ni- 
chrome wire to give about 3 Q re- 
sistance, and around the vertical leg on 
the warm side is wound wire corres- 
ponding to about 1 .O. The heating coils 
can be fastened with glass fiber tape or 
epoxy cement. The coils, in series, are 
powered from a 0-10 V variable source. 

Around the horizontal cross tube can 
be wound a length of copper wire acting 
as cooling ribs, or a length of thin plastic 
tubing for a coolant. 

To grow crystals one fills the bottom 
protrusion with the material to be re- 
crystallized, adds solvent until the hori- 
zontal cross tube is filled, stoppers, and 
adjusts the heating voltage to give a 
temperature (about 50°C seems to be a 
good starting point) resulting in the 
desired growth rate. If no seed crystals 
are provided crystals will usually grow 
on the walls in the lower end of the leg 
on the cool side. In most cases, suitable 
crystals will grow in one to three days. 

When crystals are harvested, they can 
be kept separated from the starting 
material by pushing a wad of glass wool 
down the tube on the warm side. 

The growing conditions can be varied 
over a wide range by varying the tem- 
perature of the surrounding air, or the 
coolant if it is used. For example, crystals 
of a low-melting (40°C) compound 
were grown simply by placing the ap- 
paratus in a refrigerator with an air 
temperature of about 5°C. 

Apart from problems of chemical re- 
activity the most important requirement 
of a solvent is that the solubility of the 
material in question be low enough to 
readily give a saturated solution at the 
operating temperature; also, the solu- 

-bility should not be unreasonably low, 
and obviously, solubility must increase 
with increasing temperature. 
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