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X-rays (MoKa) have been used as a radiation probe to evaluate the interference functions I(K)
(or structure factors) of liquid Cu, Mg and Cu-Mg alloys with 49, 66, and 86 at. % Mg at tempera-
tures about 50°C above the liquidus. Employing the transmission technique, /(K) has been deter-
mined in the range of K = 4r sin ©/4 between 0.8 A~! and 12.5 A~ L. All 7(K) of the alloys exhibit
a premaximum at K = 1.5 A~ 1,

The partial interference functions 7;,(K) have been determined, and it was found that the as-
sumption of concentration independence of I;;(K) yielded reduced partial distribution functions
G;;(r), the weighted sum of which were only in fair agreement with G(r), the Fourier transform of
F(K) = K[I(K)—1].

The positions, r, of the first peak in G(r) and the coordination number, 7, determined from the
radial distribution function 47 r2 o(r) = r G(r) + 47 r? 0o, where g, is the average atomic density
of the alloy, show a negative deviation from a straight line when plotted as a function of concen-
tration, which might be considered as evidence for the existence of short-range order in the liquid.
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1. Introduction that in these structures there are no Bragg peaks, which
result from long-range atomic order. Therefore, a simple
separation into peaks and background is not possible.
The intensity of elastically scattered X-rays from a
sample can be interpreted in terms of the atomic distri-
bution functions, g; j(i’), (which specify the number of
Jj-type atoms per unit volume at the directional distance 7
from an i-type atom). A simplifying assumption is made
that the atomic distributions in liquid structures are
spherically symmetrical. This assumption provides the

a ,,premaximum® was observed in the I(K) of liquid basis for considering ¢;;(r) as a function of radial

Ag-Mg alloys as early as 1966 by SteeB and HEZEL2. distance only. _ 8 :
Other Mg-base alloys, i.., Al-Mg3, Mg-Sn4, Mg-Pb5 The total radiation scattered from a specimen consists

and Cd-Mg6, had been investigated previously and of two components. There is the small-angle scattering
some of these also exhibited the presence of a premaxi- component which is close to the primary beam, and the
mum. The investigation reported herein was performed large angle scattering component which includes scatter-

to obtain data on yet another Mg-base alloy, i.c., Cu-Mg ing at all other angles. In this investigation data were
with a view toward determining commo;l fa,ctors in obtained using only large angle scattering, which is

these alloy systems which might be responsible for this ?epepder:lt on g ;(r) and the size of the coherently dif-
premaximum. raction domain.

The atomic arrangements in liquids must be deduced The total scattered intensity per atom, /,(K), can be

from the entire intensity distribution of the scattered written as
X-rays or neutrons. This condition arises from the fact L(K) =<{f2) — {52+ <fO2IK) 1)

The vast majority of pure liquid metals and binary
alloys of liquid metals are characterized by total inter-
ference functions (I(X), which show a relatively strong
first peak, representative of interference occurring
between nearest neighbors!. The presence of a weak
peak at a smaller K value than that of the first peak
might be due to the occurrence of interference between
atoms whose distance of separation is somewhat greater
that of the first nearest neighbors. The presence of such

2 he mean square
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where o(r) is the weighted atomic distribution function,
V(r) is the size factor of coherently diffracting domains
and g is the macroscopic atomic density of the material.
In liquids, the assumption that ¥(r) = 1 is made for
standard sample sizes [> (1000 A)3]. I(K) can also be
represented as a sum of the partial interference function

I; (K178,
1K) =Y Y coc; F 1K) Iy (K) (€)
&

where
1,(8) = @)

=1+ [4nr2[(o;(r)/c;) — eol (sin Kr/Kr) dr =1;,(K)
0

and ¢; is the atomic concentration of i-type atoms. For
large values of r,g;;(r) tends towards c;g, or
015 (r)/(c;00) - 1. Therefore, one may define a pair
distribution or probability function g;;(r):

&y (r) = (01;(r)/c; 00) - ©)

The Fourier transforms of the reduced partial inter-
ference functions K[/ ;(K) — 1] yield the reduced partial
distribution functions G;;(r):

Gij(') :4""90[811(") - 1] =

® (6)
= (2/%) [ K[I;;(K) — 1] sin Kr dK

0
and in analogy, the Fourier transform of the reduced
total interference function K[I(K) — 1] yields the
reduced total distribution function G(r):

G(r)=4rrlo(r) — oo] =

@ @)
= (2/7) [ K[I(K) — 1] sin Kr dK.
0

It can be shown 1.9 that G(r) is the convolution product
of G;;(r) and W;;(r); i.e.,

G(r) =YY Wiy (r)* Gyy(r) ®

where Y
Wi (r) =(1/7r)g'w,j(K) cos Kr dK ()]
and wii (K) = ¢ c; (fi f¥1<)?). (10)

If w;;(K) is independent of K, then Eq. (9) can be
simplified to
Wii(r) = w;o(r).

Equation (8) then reduces to

G(')ZZZWUGU(’)- (11)
iJ

From this expression it follows immediately that10

e(r) ZQOZZWU(QU(’)/C}'QO)
J

i

(12)
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or g(r)=ZZngij(r), (13)
iJ

where g(r) = o(r)/op is the total pair distrubution

function.

It must be emphasized that Eq. (12) is based on the
assumption that w;; is independent of K, an assumption
which is well fulfilled in neutron scattering. The conse-
quence of assuming w; ; to be constant in X-ray scatter-
ing experiments has been discussed by PINGs and
WaseR 9, and KApLow, STRONG and AVERBACH 10, It has
been shown that in the G(r) curves, there is a possibility
that the convolution of G;;(r) with W;;(r) will sharpen
G(r) by slightly incorrent amounts, leaving some parts
too broad and making others too sharp.

The radial distribution function is defined as the num-
ber of atoms in a spherical shell of radius » and thickness
unity; i.e., 4 © r2o(r). It follows from Eq. (7) that

47r2o(r) =rG(r) +47mr2o. (14)

As can be seen from Eq. (7), G(r) depends on o(r). G(r)
becomes zero when o(r) — go becomes zero; i.e., beyond
a certain distance rg, o(r) ~ 0.

For binary alloys, /(K) [Eq. (3)] reduces to
I(K) = wi1 I11 (K) + 2wi2 [12(K) + waz I2(K). (15)
We see here that there are three partial interference
functions I11(K), I12(K) and I53(K) to be determined.
A complete analysis of a binary alloy, therefore, requires
a minimum of three separate diffraction experiments
utilizing radiations which yield different ratios between
f1 and f>. This would permit one to obtain I1;(KX),
I12(K) and I,;(K) by a simultaneous solution of three
equations like Eq. (15). This can be best accomplished
by isotope enrichment of the elements and subsequent
measurement of the neutron scattering from the sample,
a method suggested by KEATING and applied be ENDER-
BY, NORTH and EGELSTAFF!2 to liquid CusSns.

If I;;(K) are independent of c;, one can determine
them by varying c; in Equation (3). This method has
been applied to the liquid Ag-Sn13, Au-Snl4, Ag-Mgl5s
and Cu-Sn16 alloy systems.

I1. Experimental Technique
A) X-Ray Technique

All data were taken in the transmission mode of
operation using a Siemens diffractometer, which has
been described befor by NorTH and WAGNER 17, X-rays
from a line source (molybdenum target) impinged on a
flat graphite monochromator. The horizontal divergence
of the beam was defined by an array of slits. The sample
rotated at half the angular speed of the X-ray detector.

Detection of the diffracted intensity was made by a
scintillation counter coupled to an amplification system,
scaler and print-out system. The step-scan mode of
operation was used.
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A furnace assembly of NorTH and WAGNER!7 has
been modified for the studies of liquid Mg-Cu alloys.
The furnace consisted of a graphite tube (0.025”
(0.64 mm) wall-thickness and 1.5” (38 mm) diameter)
whose height was increased to 7” (180 mm) and into
which slits were machined diametrically opposite each
other to within 0.75” (19 mm) of one end, thus forming
a quasi-cylinder. The increased height insured a more
uniform temperature distribution in the sample. Ther-
mocouple output was recorded on a Leeds and Northrup
Speedomax H Recorder, and the temperature was con-
trolled by a Leeds and Northrup CAT control unit and
silicon controlled rectified power package.

The camera housing, which enclosed the furnace and
the sample holder, were also raised by 2” (50 mm) to
allow the X-ray beam to irradiate the sample in the most
uniform heat zone of the furnace. The entire camera
could be evacuated through a 1” vacuum port, and was
subsequently continuously flushed with inert gas. The
X-ray windows of the thermal radiation shield assembly
consisted of nickel sheets.

The sample holder assembly, placed on a boron nitride
stool within the quasi-cylindrical graphite furnace, con-
sisted of two 0.005” (0.13 mm) pyrolytic graphite sheets
sandwiched between two graphite frames, each approx-
imately 0.12” (3 mm) thick with a vertical, machined
window, 0.188” (4.8 mm) wide and 0.625” (16 mm) high,
centered on the frames.

The choice of a container material for liquid metals is
greatly influenced be thy compatibility of the liquid and
the container. The choice of material is further limited
since X-rays must be readily transmitted. In this parti-
cular sample holder assembly, the X-ray beam is trans-
mitted through the windows in the frame but must still
travel through the two pyrolytic graphite sheets and the
sample, which is sandwiched between the sheets and
suspended in foil form, by capillary action. A special
cell was designed to contain the pure Mg sample in order
to prevent evaporation. It consisted of a precision
ground pyrolytic graphite frame surrounding the edge
of the Mg sample. This frame in conjunction with the
wyrolytic graphite windows prevented noticeable loss of
Mg through evaporation.

B) Sample Preparation

Alloys of Cu and Mg with 49, 66.5 and 86 at. %, Mg
were prepared in the graphite sample holders directly in
the high temperature camera. Foils of Cu and Mg were
rolled to thickness ranging from 0.0002” (5 wm) to 0.001”
(25 ym) for Cu and 0.001” (25 um) to 0.0055” (0.4 mm)
for Mg. The desired composition was achieved by sand-
wiching together foils of Cu and Mg of appropriate
thickness, which were weighed before the measurements
were made. The compositions were determined from
the weights of the elements used. It was also necessary
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to maintain the total thickness of the foils close to the
mean free path thickness. The mean free path thickness
of the Cu-Mg alloy system for Mo radiation varied from
0.001” (25 um) for pure Cu to 0.005” (0.13 mm) for
Cu-90 at. % Mg, and 0.050” (1.3 mm) for pure Mg.

In order to assure complete solution of the pure ele-
ments, Cu and Mg, both were cleaned in an appropriate
acid etch. The Cu foils were first cleaned in a 509
HNOs-509% distilled water solution, then in a 509
HCI-50 % H>0 solution. They were then rinsed in triply
distilled H,O and dried in an argon atmosphere on ash-
less filter paper. The Mg foils were cleaned in a 5%
H,SOy4 solution, rinsed in distilled H>O and dried on
ashless filter paper in an Ar atmosphere. The foils were
placed in the sample holder assembly and placed in the
high temperature camera. After evacuation of the camera
and subsequent flooding with a 809, Ar-209%, H gas
mixture, the furnace was turned on and the temperature
was raised to approximately 500C above the melting
point of the alloy, at a rate of 3000C per minute. The
rapid increase in temperature from room temperature
to the melting point assured the mutual dissolution of
the pure elements before surface oxidation of the foils
could prevent it.

The Mg experiment was run at 7000C; the Cu-86 at.
% Mg and the Cu-66.5 at. %, Mg at 6000C; the Cu-49
at. % Mg at 6850C and the Cu at 11000C. All of the
experiments were carried out in a protective atmosphere
of 809 Ar-209%, H. Argon was used because the vapor
pressure of Mg at its melting point of 6510C is relatively
high. Loss of Mg through evaporation was not a prob-
lem when the alloy compositions of 66.5 and 86 at. %, Mg
were measured because the temperature at time of
measurement was only 6000C. However, the pure Mg
was run at 7000C and the vapor pressure of Mg at this
temperature is 10 mm of Hg. This high vapor pressure
required the use of the specially designed, ‘tight”
sample holder.

No oxides of Cu or Mg were evident in the diffraction
data during the runs and no material loss or composition
change was evident by intensity change or change of
peak maximum position of the first peak during the run.

C) Data Reduction and Analysis

Mo-Kx X-rays (AKa = 0.711 A) were used as a
radiation probe to measure the diffraction patterns of
the liquid alloys.

In order to determine the /(K) from the scattering
pattern, the elastically scattered intensity had to be
recorded. The Compton, or inelastic, scattering was
quite small for Cu and was eliminated numerically. It
was also eliminated numerically for Mg; however, its
large values required great care to be taken in obtaining
the scattering data.
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The liquid alloys were measured in transmission in
the graphite sample holder from K = 0.8A-! to
K = 12.5 A-1. The scattering from the graphite win-
dows had to be considered. This required two experi-
ments for every sample. One experiment was run with
the liquid in its sample holder and the other was run
with the sample holder empty. The scattered intensities
used in the analysis were then taken from the smooth
curve drawn through the experimental data points.

The sample holder scattering, I, (2 ©), was corrected
for absorption in the sample by the factor A, =
exp (— ut/cos ©), where ¢ is the thickness and u is the
linear absorption coefficient of the sample. The sample
scattering, I;(2 ©), corrected for sample holder scatter-
ing is then given by

If(ze) = mcas.(ze) - 15(2@)/45'

The value of ut of the sample was readily obtained by
the attenuation of the straight-through beam by the
sample, after lowering the intensity of the primary beam
to manageable proportions with a 0.001” tantalum foil
acting as an absorber. The voltage was decreased so as
not to excite 4/2 radiation which would also be scattered
by the monochromator. The presence of A/2 radiation
would cause preferential absorption to take place in the
sample or absorber and would lead to erroneous values
for ut.

To obtain the coherent intensity per atom, 7,(K), the
sample intensity /;(2 @) was divided by the polarization
factor (P) and the absorption factor (4;) for X-rays in
the sample. A, is given by

A; = (t/cos 0) exp [— (ut + pgty)/cos O],

where u¢ and ¢, are the absorption coefficient and thick-
ness of the sample holder, respectively. The corrected
intensity was then converted from 260 to |K| =
4 = (sin ®)/A. This gave

L,(K) = B (I (K)/PA;) — II™ (K),

where Ii™(K) is the inelastic scattering and 8 is the
normalization constant.

There are two common normalization procedures!;
the high angle method!8 and the radial distribution
function method 19. In the investigation reported herein,
the average of these two methods was used to obtain
values for £.

I11. Experimental Results
A) Interference Function (Structure Factor) of the
Cu-Mg Alloys

The total interference functions /(K) [Eq. (1)] of Cu,
Mg and the Cu-Mg alloys are shown in Fig. 1, measured
at the temperatures indicated in the diagrams.

W.E. LUKENS AND C.N.J. WAGNER

7
61
5l
LI
x
- n 66 600°C
3k R ' 2 R e Y
49 685°C
sl =
T+ i
0 ..L--—"fl (S S I SN SN (Y (N
0 2 4 6 8 10 12

Fig. 1. Total interference function of liquid Cu, liquid Mg,

and the liquid Cu-Mg alloys (open circles represent repro-

duction of the total interference functions from the weighted
sum of the partial interference functions)

K in A

Fig. 2. The partial interference functions obtained from the
total interference functions

Assuming that the partial interference functions
I;;(K) [Eq. (3)] are independent of the relative abund-
ance of the elements in the alloys, Icycu(K), Icumg(K)
and Jygm, (K) were calculated by a least squares analysis
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using I(K) of the alloys and of pure Cu and Mg. Figure 2
shows I; ;(K) obtained from I(X).

B) Atomic and Radial Distribution Functions

The reduced atomic distribution functions G(r)
[Eq. (7)] are shown in Figure 3. The partial distribution
functions, G;;(r) [Eq. (6)] were calculated by Fourier
transformation of 7;; (K), and are shown in Figure 4.

> ]

AT % Mg
49

4wr[p(r)—%]

G(r)

riIN R

Fig. 3. Reduced total distribution functions of the liquid
Cu-Mg alloys. The solid lines represent the Fourier trans-

forms of K[I(K)—1]. The circles represent ZZ wi; Gy (r).
i 7
T T T T L T T T T T T T
4+ .
\ Cu-Cu
- | === Cu-Mg —
ll —-=— Mg-Mg
2 i i
= '\ A\
=

Fig. 4. The reduced partial distribution functions of the
liquid Cu-Mg alloy system.

The position ry, of the first peak maximum of G;;(r)
is a measure of the interatomic separation between ij
atomic pairs. The values of (r1)cucus ("DDcumg and
(r1)mgmg are given in Table I. It can easily be seen that
Gcyo(r) and Gy, (r) resemble Geycy(r) and Guygmg (7),
respectively. As is evident, (r1)c, and (r1)cucu are the
same and (r1)y, and (r1)mgm, are the same.

The radial distribution functions 4 = r2 o(r) [Eq. (14)],
which were obtained from I(K) values with K ,x =
12.5 A-1, are illustrated in Figure 5. The areas under

Table 1. Values of the position 7, in A of the first and second

peak maxima of G;;(r) and G(r) for Cu-Mg alloys. Values

of n (coordination number) evaluated from the radial
distribution function.

Composition r ra n
CuCu 2.51 4.76 12.7
MgMg 3.10 5.76 11.9
CuMg 2.74 5.30 11.6
Cu—0 at. % Mg 2.51 4.75 12.7
—49 Mg 2.57 5.05 9.8
—66.5 Mg 2.69 5.20 9.5
—86 Mg 3.04 5.44 10.8
—100 Mg 3.10 5.75 11.7
60 T
50 - Cu- Mg
40 -
30
20
ICHT =
Q
5
Qe o= =
Ope = == =
()] e prep——
O = = = =
o 1
(0]

Fig. 5. Total radial distribution functions of liquid Cu-Mg

riN R

alloys.
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each first peak were determined to estimate the coordi-
nation number, 7. There exists controversy20.21 about
the area under the first peak. It may be calculated either
by making the 4 wr2o(r) curve symmetrical with
respect to its rising part or by considering the minimum
after the first peak as the cutoff point. Since there is
doubt as to the validity of the assumption that the peak
is indeed symmetrical, the second method was followed.
The values of the coordination number, 7 are given in
Table I.

IV. Discussion

In liquid Cu-Mg, the I(K) show a premaximum at
about 1.5 A-1, je., below the first main peak. The
height of the premaximum depends on the concentration
and appears to be strongest for the Cu-49 at. % Mg and
Cu-66.5 at. % Mg alloys. The first few diffraction lines
for compounds Cu;Mg and CuMg, occur at 1.54 A -1,
and 1.36, 1.42 and 1.71 A-1, respectively. The pre-
maximum appears to be caused by atomic distances
which are present in solid Cu,Mg or CuMg;. As can be
seen in Fig. 1, only the height and not the position of the
maximum changes with concentration. These facts indi-
cate that atomic clusters similar to the solid compound
Cu,Mg or CuMg; must exist in the liquid state.

Similar results were found by Steeb and co-wor-
kers2:4:5 in other Mg-base alloys. In the system
AgMg?2, a premaximum was observed across the entire
range of concentration and its height but not its position
was a function of concentration. It was found that the
intensity reached a maximum at the concentration of
the AgMgs structure which exhibits crystalline peaks
at 1.42, 1.59 and 1.75 A ~1. The same results were found
in the Pb-Mg5 and Mg-Cd6 and Mg-Sn#4 systems
where the position of the premaximum was independent
of concentration but its intensity changed with con-
centration, reaching a maximum at the concentration
of the PbMg;, Mg3Cd and Mg,Sn structures, respec-
tively. No premaximum was observed in the Al-Mg
system 3.

This evidence does not suggest the presence of crys-
talline planes in the liquid structure but it does suggest
a local arrangement of Mg and Cu atoms which might
give rise to this premaximum; and this local arrange-
ment may be similar to that found in the Cu,Mg or
CuMg; compounds.

The I;;(K) of the liquid Cu-Mg alloy system were
evaluated. In this alloy system, Ic,c,(K) and Iy p, (K)
resemble closely those observed in purre Cu and Mg,
respectively, whereas /¢y, (K) shows a strong first peak
and the premaximum which was observed in the alloys.
This premaximum is an indication that a structure exists
which shows a higher degree of order than observed in
either pure Cu or pure Mg. As mentioned before, this
premaximum might be related to local atomic arrange-
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ments which are similar to those found in the Cu;Mg
or CuMg; structures.

An interesting feature is that the values of /¢, (K)
and I(K) of the alloys remain substantial as K ap-
proaches zero. This is small angle scattering which pre-
sumably reflects fluctuations in composition12. Even
in pure liquid metals, /(K) has a finite value as K ap-
proaches zero and this is a consequence of density fluc-
tuations in the liquid. This value for most liquid metals
and alloys, however, is of the order 0.01 to 0.02. In the
case of liquid Cu-Mg alloys the values of I(K) as K
approaches zero range from 0.15 to 0.22. This is about
ten to fifteen times greater than values of 7(K) observed
in pure liquid metals. From this, the conclusion might
be drawn that the high value of I(K) as K approaches
zero observed for Cu-Mg alloys is probably a result of
compositional fluctuations present in the alloys. This
fact, together with the observation of the premaximum
in the alloys, suggests the presence of atomic clusters
having local arrangements similar to those found in
CuyMg or CuMg,. The composition of these clusters,
being different from the surrounding material, would
cause significant small angle scattering.

The real test concerning the usefulness of the X-ray
partial functions rests in their ability to reproduce the
total interference functions from which they were deri-
ved. As can be seen in Fig. 1, the weighted sum of the
X-ray I;;(K) does not accurately reproduce I(K). (The
weighted sum of I;;(K) is represented by circles or
crosses.) This could be an indication that I;;(K)
are not independent of concentration across the entire
range of concentration.

In order to further test the assumption of concen-
tration independence of I;;(K), G(r) of the alloys cal-
culated from /(K) using Eq. (6) and represented as solid
curves in Fig. 3 were compared with G(r), evaluated
with Eq. (12) and represented with full circles in
Figure 3. It is obvious from these figures that the agree-
ment between the G(r) curves is relatively poor. This
same analysis, where I,;(K) and G,;(r) were derived
from I(K) of the alloys [assuming /; ;(K) to be compo-
sition independent] was applied by WAGNER and co-
workers to the Au-Sn14, Ag-Sn13 and Cu-Sn16 alloy
systems and also by LUKENs and WAGNER to the Ag-Cu
system22. The agreement in those systems was good.

The poor agreement between G(r) and Z Z w;;G(r)

i j
in the case of Cu-Mg could arise from the fact that
I, ;(K) are not independent of concentration or from the
fact that w;; [Eq. (10)] is strongly dependent of K or
from both.

Let us look at the dependence of w;; on K. The
assumption that w;; are independent of K cannot be
responsible for the poor agreement between the weighted
sum of G;;(r) and G(r), because the actual K depend-
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Fig. 6. The K dependence of the coefficients w;;(K) for Cu-49 at. 9, Mg, and for Ag-50 at. 7, Cu.

ence of Weycus Weume and Wiyenme for the alloy Cu-49
at. % Mg is only slightly greather tan that of wpga,,
Wagcu and weyc, for the alloy Ag-50 at. 9, Cu (Figure 6)
Ag-Cu alloys represent a system wherein the assumption
of concentration independence of I;;(K) proved to be
valid. In addition, errors caused by the assumption that
w; j(K) is independent of K would resultin peak broaden-
ing or sharpening and not, as seen in Fig. 3, in peak
position shifts.

The reason for the poor agreement must then be con-

centration dependence of the 7;;(K), which makes it
impossible for one set of three /; ;(K) to characterize the
entire concentration range.
Realizing that the functions G;;(r) were not uniquely
determined, they were nevertheless used to evaluate the
interatomic distances in the alloys. As shown in Table I,
the values r,, of the maxima of G¢,c,(r) appear at the
same values of r as those of G, (r) and the values of r,
of the maxima of Gy, (r) appear at the same values
of r as those of Gy, (r). The size of the oscillations in
Gcume (r) is greater than it is in Geycy (r) and Gpgmg (r)
and damps out less quickly. This fact indicates that the
alloys might possess a higher degree of order than the
pure elements.

It must be remembered that r; of the alloys really
represent the positions of the first peak maxima of the
weighted sum of the three G;;(r) and will, therefore, be
strongly influenced by the weighting factors w;;. The
same argument holds true for the coordination num-
ber n. The coordination numbers of the Cu-Mg alloys
as shown in Table I appear to decrease to a minimum,
thus exhibiting a negative deviation from straight-line

behavior, which might be considered as evidence for the
existence of short-range-order in the liquid alloys23.

VI. Summary and Conclusions

The scattering patterns of the Cu-Mg alloys cannot
be interpreted as the weighted sum of 7;;(K), derived
from I(K) of the pure elements and the alloys. This can
be concluded from the fact that the Fourier transforms
of I;;(K) yield G,;(r), which in turn do not reproduce
G(r), the transforms of F(K) = K [I(K) — 1], of the
alloys.

The premaximum in I(K) of the alloys might be an
indication that local atomic arrangements similar to
those found in the CupMg or CuMg; compounds are
present in the liquids.
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