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Table 1. Lattice parameters and structural data for some GAM compounds, where M is Al, Cu, Rh, Ag or Au

Compound Lattice constant
GdAl a=3-7208 +0-0002 A
GdAl a=9274 +0-007

b=7-679 +0-008
c¢=5-584 +0-003
GdCu a=13-505
GdCu a=3-503 +0-001
GdCu a=13-5020 + 0-0004
GdRh a=3-4425 £+ 0-0006
GdAg a=366
GdAg a=3-653
GdAg a=3-6476 1 0-0008
GdAg a=36491 % 0-0002
GdAu a=3-593 +0-002
GdAu a=3-6009 + 0-0008
a=4-522 +0-005
b=10-826 + 0-008
c=4734 10-004

Structure type Reference
CsCl+ 2nd phase (@)
CeAl This paper
CsCl ()]
CsCl (a)
CsCl This paper
CsCl This paper
CsCl ()
CsCl (d)
CsCl (a)
CsCl This paper
CsCl+ 2nd phase (e)
CsCl and This paper
CrB This paper

(a) Baenziger & Moriarty (1961). (6) Dwight (1959a). (c) Dwight (19595). (d) Iandelli (1960). (¢) Chao, Luo & Duwez (1963).

Examination of the published literature indicates that the
rare earth-aluminum compounds, RAl, crystallize with either
b.c.c., CsCl type or one of two different orthorhombic
structures, i.e. CeAl type, which belongs to the space group
Cmc2; (van Vucht, 1957) or CrB type found for YAl (Da-
gerhamn, 1963). All the lines in the GdAl powder pattern
could be indexed on the basis of the CeAl type orthorhom-
bic structure. Although Baenziger & Moriarty (1961) found
some b.c.c. lines in their complex X-ray pattern for GdAl
while none were found in this research, this does not neces-
sarily indicate that one of the results is incorrect. The differ-
ence could be explained by the existence of a high-temper-
ature b.c.c. phase retained upon quenching by Baenziger
& Moriarty (1961) but not retained in this research because
of either too slow a cooling rate during quenching or too
low an annealing temperature, i.e. below the orthorhombic
= b.c.c. transition temperature.

Chao, Luo & Duwez (1963) found that when GdAu was
very rapidly quenched, only the b.c.c. lines were observed,
but when this compound was slowly cooled both the com-
plex and b.c.c. lines were obtained. No other literature data
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are available concerning the structures of the complex phase
of any of the rare-earth-gold equi-atomic compounds. All
the lines, other than those which were indexed as b.c.c.,
CsCl type, could be indexed as orthorhombic CrB, By type.

The author wishes to acknowledge O. D. McMasters for
his assistance in carrying out some of the computations.
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Infinite slit height corrections in small angle X-ray scattering”. By B. Cuu and D. M. TaN Creti, Chemistry
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The problem of correcting for the effect of beam height on
scattering curves, which will be referred to as ‘unsmearing’
(Entschmierung), has been considered by many authors
(Guinier & Fournet, 19474, b, 1955; DuMond, 1947; Shull
& Roess, 1947; Yudowitch, 1949; Franklin, 1950; Kratky,
Porod & Kahovek, 1951; Schmidt, 1955; Gerold, 1957;
Kratky, Porod & Skala, 1960; Schmidt & Hight, 1960;
Heine & Roppert, 1962; Heine, 1963; Kent & Brumberger,
1964; Rausell-Colom, 1963). However, numerical calcul-
ations are tedious without the aid of a computer and col-

* Work supported by the U.S. Army Research Office
(Durham).

limation correction has often become a time-consuming ob-
stacle for beginners in small-angle X-ray scattering work.
It is therefore of interest to point out the simplicity of
Schmidt’s method (Schmidt & Hight, 1960) which has the
advantage of eliminating the need for numerical differ-
entiation or functional fitting of the experimental curve.
Furthermore, for an infinitely long and negligibly wide
primary beam, his approximate method is applicable to all
slit collimated cameras provided that the requirement for
infinite slit height approximation is satisfied.

For slits of negligible width and infinite height, the ex-
perimental scattered intensity F(k) for a scattering angle 4
is related to the perfect collimation scattered intensity I(h)
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by the equations (Guinier & Fournet, 1947, a, b, 1955;
DuMond, 1947):

F(h)= S: 112+ 92)*1do )
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Fig. 1. Plot of perfect collimation scattered intensity (k)
versus scattering angle A. Curve A represents the angular
dissymmetry of polystyrene (M, = 147,000, M /M, =1-04) in
cyclohexane near the critical mixing point (Chu, 1965). The
diamonds are the points calculated by the unsmearing pro-
cess, using equation (3) with the summation going from
i=1 to 15. The squares are the points calculated by Brum-
berger’s unsmearing process (Kent & Brumberger, 1964).
The solid line (Curve B) gives the perfect collimation scatter-
ing proportional to exp(— 10442). The points show the results
of applying the unsmearing process to F(k) ccexp(— 104A2).
The circles are the points using equation (3) with the summ-
ation going from i=1 to 15. The triangles are the points using

10
only ten terms X TyuF[(i+/)4hA].
i=1
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Fig. 2. Plot of scattering angle h versus perfect collimation
scattered intensity /(k). The solid line gives the perfect
collimation scattering proportional to the inverse fourth
power of the angle. The points show the results of applying
the unsmearing process to F(h)och=3.
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It = T Jo (h2412)*
Modification of equation (2) leads us to (Schmidt &
Hight, 1960):

1

= Qi+ DSFGAN= = TuF (G+pam] @)

i=1

I(h) <

with
Tij=(4h)~1(j + i)(42:;)

442= — Ri,1+2Ri— Ri-)
Ri=Ah(i2 + 2ij)*
h=j4h
hi=(i+))4h.

Equation (3) is suitable for numerical evaluation and
computer programming. (FORTRAN source programs for
IBM 1620 and 7040 computers are available.) The authors
can supply the table of Ty (i=1 to 20, j=1 to 120). As
these values are the same for all experimental curves, re-
gardless of the type of slit collimated camera one uses, a
point on the unsmeared curve can be computed with a desk
calculator if a table of Ti; is available. Figs. 1 and 2 show
tests of the unsmearing process. We used 4h=10-3 radian,
and found that the errors amount to about a few per cent
except at the smallest angles (A~ 10-3 rad.).

We would like to thank Professor P. W. Schmidt for
many helpful discussions and Professor H. Brumberger for
the use of his FORTRAN source program for the IBM 650
computer.
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