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its location A from above. The X-ray 
beam enters by the window C (25 mm 
h ighx4  mm wide) and leaves by the 
opposite one C'. The window C' has 
an exit angle ~=6  ° to allow SAXS 
intensity determination for a scattering 
angle range up to 6 °. The Ni-Cr heating 
wires D, passing by small holes in the 
cell body, are electrically isolated by 
means of ceramic tubes. The distribution 
of heating elements, shown in Fig. 2(b), 
ensures a uniform heating over the 
sample. 

The cell was made of stainless steel 
because it allows good mechanical 
precision in construction and fairly good 
resistance to oxidation at temperatures 
up to approximately 500°C, without any 
protection or special atmosphere. Be- 
cause the cell is essentially cylindrically 
symetric, the sample remains centred 
when the temperature is increased. 

The maximum diameter of the cell is 
rather small (35 mm) to allow a reduced 
axis-bridge distance (Fig. 1). This 
small O-P distance (20 mm) allows us 
to determine SAXS intensity at angles 
as small as 5'. 

Thermal isolation is assured by water 
flow (H-H ' )  in the volume F between 
the part of the furnace at high tem- 
perature and the shaft E [Fig. 2(a)]. In 
addition, the entrance and exit windows 
C and C' were covered with a very thin 
aluminum foil to reduce radiation heat- 
ing. 

The uniformity of temperature along 
the cell axis was improved adding a 
supplementary heating coil between 
the sample and the cooled region to 
compensate for the heat loss produced 
by the cooling circuit. In addition, the 
aluminum foils in the entrance and exit 
windows help to reduce convection in 
the cell, and consequently further con- 
tribute to the temperature uniformity. 
The variation of temperature along the 
cell axis is shown in Fig. 3, where vari- 
able x is measured from the top of the 
cell beam path. Control of temperature 
over time, during heat treatment, was 
obtained using an iron-constantan 
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Fig. 3. Temperature uniformity. 

thermocouple G and a conventional 
proportional controller. The total re- 
sistance of the heating coil is about 
25 ohm and a current of 2.5 A is required 
to maintain the sample temperature at 
400°C at a water cooling flow of about 
0.5 I/min. 

For studies of glasses (Craievich, 
1974), the cell was used under normal 
atmosphere. Inert-gas atmosphere can 
be employed after small modifications 
in the original design. 
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On the imaging of composi- 
t ion modulations 

Sir, 
The purpose of this letter is to present 

some considerations on an interference 
contrast mechanism for imaging com- 
position modulations in anisotropic 
crystalline alloys with the electron mi- 
croscope. 

The use of interference contrast is 
best exemplified by the well known 
technique of lattice imaging. Fringes 
are produced by the 'beating' of the 
transmitted beam against a diffracted 
beam. The distance between the fringes 
corresponds to the interplanar spacing 
of the diffracting planes. In principle, 
this contrast mechanism can be used to 
image any periodic structure. 

It is well known that an alloy which is 
undergoing spinodal decomposition has 
composition modulations along the 
elastically soft directions (Cahn, 1961, 

1962). These modulations in real space 
produce satellites in reciprocal space. 
If the modulations exist in the three 
mutually perpendicular ~100~ directions 
in real space (as is the case for most 
cubic alloys), satellites will exist around 
each lattice spot in reciprocal space 
along the (100) reciprocal-lattice direc- 
tions. The satellites arise from both 
strain modulations and structure-factor 
modulations (Daniel & Lipson, 1943). 

The reciprocal-lattice vector zig which 
connects a satellite beam to its corre- 
sponding matrix reflection is parallel to 
the direction of the real-space composi- 
tion modulation which gave rise to it, 
and the reciprocal value of its magnitude 
is equal to the wavelength A of the 
modulation in real space. If one satellite 
is allowed to interfere with its matrix 
reflection, a fringe pattern should result 
(modulation images). The fringes would 
have a spacing of A, and be perpendic- 
ular to the vector zig. They correspond 
to the local composition fluctuations 
that exist in real space. 

The fringes should exist when any 
beam with satellites is used to form an 
image. However, the intensity of the 
satellites around the transmitted beam 
is usually very weak, since they are only 
formed from structure-factor modula- 
tions. Thus, modulation images would 
be best obtained with a diffracted beam 
and an associated satellite (i.e. dark- 
field imaging). 

The contrast produced by this mech- 
anism would be overlaid on that pro- 
duced by other mechanisms (e.g. struc- 
ture-factor differences, thickness dif- 
ferences, or strain effects). If the other 
sources of contrast are too strong, the 
modulation images will not be distin- 
guishable. However, modulation imaging 
is a separate contrast mechanism and 
should be observable in certain crystal- 
line spinodal systems. 

Once the fringes are found, it would 
be necessary definitely to establish their 
origin. Modulation images can be dif- 
ferentiated from such things as moir6 
fringes and thickness fringes by showing 
that the spacing of the fringes is inde- 
pendent of the choice of g. This is so 
because the satellite spacing is con- 
stant. Furthermore, the fringes would 
have the spacing and direction of the 
composition modulations, which can 
be readily ascertained from the diffrac- 
tion pattern. 

Modulation images have not yet been 
unambiguously observed. The major 
problem in the alloys studied thus far is 
that the fringe contrast is too weak, in 
comparison to the strain contrast 
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(Laughlin, 1973). Further attempts are 
presently being made to observe modu- 
lation images experimentally. 
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Crystal lographers 
This section is intended to be a series of short 
paragraphs dealing with the activities of crys- 
tallographers, such as their changes of posi- 
tion, promotions, assumption of significant new 
duties, honours, etc. Items for inclusion, sub- 
ject to the approval of the Editorial Board, 
should be sent to the Executive Secretary of 
the International Union of Crystallography ( J. N. 
King, International Union of Crystallography, 
13 White Friars, Chester CH1 1NZ, England). 

Dr Michael  Hart  has been elected to 
serve on the Council of the British In- 
stitute of Physics for 1974-75. 

Drs S. Baggio and Dr M. Ipohorski 
are, respectively, the new Chairman and 
Secretary of the Argentine National 
Committee for Crystallography. 

Professor R. Gay has been elected 
Chairman of the French National Com- 
mittee for Crystallography. Professor P. 
Mur ie l  and Professor R. Weiss have 
been elected Vice-Chairmen and Pro- 
fessor A. Au th ie r  has been re-elected 
Secretary. 

Internat ional  Union of 
Crysta l lography 

Acta Crystallographica 
Journal of Applied Crystallography 

The Executive Committee of the Inter- 
national Union of Crystallography has 
found it necessary to increase the 
yearly subscription rates for Acta Crys- 
tallographica and the Journal  of  Appl ied 

Crystallography, as from 1 January 
1975. Every effort has been made to 
keep these increases to a minimum. 

Acta Crystallographica 

The following rates will apply for Vol- 
umes A31 and B31 (1975). All sub- 
scription rates are fixed in Danish kroner, 
and the U.S. dollar equivalents given 
below are subject to exchange-rate 
fluctuations. 

Complete volumes, regular price per 
volume 

Sections A & B 
(combined subscription) 
(combined 
subscription) D. Kr. 1400 ($230.00) 

Section A only D. Kr. 315 ($ 52-00) 
Section B only D. Kr. 1200 ($197-00) 

Complete volumes, reduced price for 
individuals 

Sections A & B 
(combined 
subscription) D. Kr. 580 ( $ 95.00) 

Section A only D. Kr. 135 ($22-00) 
Section B only D. Kr. 500 ($82-00) 

All subscribers in the U.S.A. and Canada 
should add to the above subscription 
rates the additional charges for air- 
freighting as mentioned below. 

The reduced-rate subscriptions are 
ordinarily only available to members of 
recognized scientific societies, who 
must give a written undertaking accom- 
panying their subscription application 
that the journal is for their personal use 
and will not be made available to libaries, 
institutions, etc. 

Single parts 

The prices of single parts are as follows: 
Vols. 1-23 

(if available) D. Kr. 79 (S13.00) 
Vols. A24-A31 D. Kr. 79 ($13.00) 
Vols. B24-B31 D. Kr. 150 ($25.00) 

Journal of Applied Crystallography 

The following rates will apply for Volume 
8 (1975). All subscription rates are fixed 
in Danish kroner, and the U.S. dollar 
equivalents given below are subject to 
exchange-rate fluctuations. 

Complete volumes, 
regular price 
per volume; D. Kr. 360 ($ 59.00) 

Complete volumes 
reduced price for 
individuals; D. Kr. 180 ($29.50) 

All subscribers in the U.S.A. and Canada 
should add to the above subscription 
rates the additional charge for air- 
freighting as mentioned below. The 
price of single parts is as follows: 

Single parts 

Vols. 1-8 D. Kr. 90 ( $15.00) 

Airfre ight ing of copies to the 
U .S .A .  and Canada 

The airfreighting service introduced in 
1973 will be continued and is obligatory 
for all subscribers in the U.S.A. and 
Canada. During 1974 the air freight 
costs have increased by approximately 
25% and hence it would have been 
necessary to increase correspondingly 
the charges made to subscribers. How- 
ever, in order to compensate for the 
delays or failures in delivery suffered by 
some North American subscribers in 
1974, Munksgaard has agreed to meet 
these increases in costs. Hence the 
compulsory charges to North American 
subscribers for 1975 for this service 
remain the same as for 1974, namely: 

Acta Crystallographica 

Sections A & B 
(combined 
subscription) Add D. Kr. 70 ($12"00) 

Section A only Add D. Kr. 20 ($ 3.50) 
Section B only Add D. Kr. 50 ($ 8.50) 

Journal  of  Appl ied 
Crystal- 
lography Add D. Kr. 20 ($ 3.50) 

These charges are fixed in Danish 
Kroner. The U.S. dollar equivalents are 
subject to exchange-rate fluctuations. 

Notes and I~lews 
Announcements and other items of crystallo- 
graphic interest will be published under this head- 
ing at the discretion of the Editorial Board. The 
notes (in duplicate) should be sent to the Exec- 
utive Secretary of the International Union of 
Crystallography ( J. N. King, International Union 
of Crystallography, 13 White Friars, Chester CH1 
1NZ, England). 

Diffracted Studies of Real 
Atoms and Real Crystals 

The abstracts of papers presented at the 
recent International Crystallography 
Conference held under the above title 
have been published in a book. The 
conference, held in Melbourne, Austra- 
lia, 19-23 August 1974, was sponsored 
by the International Union of Crystal- 
lography and the Australian Academy 
of Science. Under three topic headings 
there are over 180 abstracts, totalling 


