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Diffuse x-ray scattering of Ag—13.4 at. % Al
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A single crystal of Ag—13.4 at. % Al aged within thephase at 673 K was investigated by diffuse x-ray
scattering. The separated short-range-order scattering is only weakly modulated and shows two types of diffuse
maxima simultaneously, at2'® (wherek is the Fermi wave number alorig10) and at 1/2,1/2,1/2 positions.

Such a topology has previously been observed only in the Cu-Pt system. A detailed analysis of nearest-
neighbor configurations, however, exhibits large differences between the two systems; the data suggest the
AgB structure as a possible ground-state structure of the fcc Ag-Al lattice, i.e., none of the structures observed
in the Cu-Pt system. For this structure an order-disorder transition temperatt3afK is estimated on the

basis of Monte Carlo simulations with effective pair-interaction parameters of the first 18 shells.
[S0163-182697)02938-X

INTRODUCTION Guinier-Preston zones and found that the zones of an average
composition of Age0x10) at. % Al are short-range or-
Short-range order in fcc Ag-rich Ag-Ale phas¢ has dered. Values thus obtained fpr,,J are larger than those
been known for some time from the results of diffuse scatfound in the studies quoted abov@.
tering and measurements of the electrical resistivftRe- In conclusion, the knowledge of the pair correlation func-
cently, Kulish and PetrenRoinvestigated polycrystalline tion in Ag-Al is very limited. For a detailed determination,
Ag-Al by diffuse x-ray scattering with the samples held atdiffuse scattering from single crystals is requirege, e.g.,
the aging temperature as well as following a subsequeriRef. 7).
quench to room temperature. The data presented in detail for From the pair-correlation function the local atomic ar-
Ag-15 at. % Al were fitted to a small number of Fourier rangements and the effective pair-interaction parameiers
coefficients(four short-range-order parameters and two dis-states of thermal equilibrium are investigatezhn be de-
placement parametgrsAs these parameters were found to duced. This is of special interest in Al-Ag, as no long-range-
vary nonmonotonically with the aging temperature, the preserdered(fcc) structure is known directly from experiment.
ence of two types of short-range order or structures wer8ased on electronic structure calculations, Aftaind three
claimed to be present. While at high temperature short-rangground-state structures and determined their range of exis-
order should locally resemble thel, structure, martensitic tence for a phase diagram relative to the fcc lattice. These are
B' (for its characterization, see Guftashould occur at Ag,Al (PtMo type), AgsAl (DO,,) and AgAl [AsB type,
lower temperatures. Two remarks, however, must be madesee Fig. 1a)]. For the hcp lattice two long-range-ordered
(i) while the nearest-neighbor short-range-order parametestructures have been proposed. Based on x-ray diffraction in
indicates a low degree of order, an exceptionally high valuénighly symmetrical directions from Ag—33 at. % Al single
is found for the second-nearest neighbdiid. The data sug- crystals, Neumarifi suggested a superlattice where in each
gesting a nonmonotonic variation with aging temperaturebasal plane an Al atom is surrounded by 6 Ag atoms. No
were taken not only within ther phase but also within the structural predictions could be given to reproduce the slight
a-u two-phase region. compositional variation observed for alternating basal
The nearest-neighbor short-range-order parametgp  planes. The second model was introduced by Hewal !
was also calculated from measurements of the electrical rdor the structure ofy’ precipitates which appear during the
sistivity by Pfeileret al® They assumedi) a linear depen- decomposition of Al-rich Al-Ag alloys. It is based on results
dence of the change of electrical resistivity induced by shortfrom high-resolution electron microscopy in combination
range order onaj;q and (ii) a temperature-independent with image simulations, EDS and CBED. Consecutive basal
proportionality factor. The variation af;owith temperature  planes are now made either of pure Ag or Al-33 at. % Ag
was considered in a quasichemical model. The data obtaingdny Ag atom is surrounded by 6 Al atoms in the basal
for a0 are of the same order as those found by diffuseplang. Both models are shown in Figs(d and Xc). First-
scattering. principles calculations were done by Rohegral 2 for both
The presence of short-range order had also been noted §uggested structures. The structure proposed by Havak
the course of the decomposition of Al-rich Al-Ag alloys. was judged to be more stable.
Based on small-angle and diffuse wide-angle scattering ex- In the present determination of the microstructure in fcc
periments, Maliket al® determined the microstructure of the Ag-Al, a single crystal with 13.4 at. % Al aged at 673 K was
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where h is the scattering vector in reciprocal-lattice units

O (r.l.u) (lh|=2a sind/\, @is half the scattering angle, is the
OeO mean lattice parametex, is the wavelength of the incident
O 0O0o00 radiation. The diffuse scatterindyi(h) is given in Laue
Oo©oO units, c.AcB|fA—f.B|2, with c,=atomic fraction andf,
®oO =atomic scattering factor of componept Short-range-
o (@) order scatterindsgd(h) is given by

ISRdm:% @imn €0 hy ) cog wh,m)cog hn),

® 0@ 00 2

O 0O : - . : .
Yo Xo) wherel,m,n are integers defining the interatomic vectors in
® o0 OO [ ] units of half the lattice parametea, and «,, are the
(e] - - -
eO 00O Warren-Cowley short-range-order paramé'ters
o b
. (b) =1~ P)3/cs, ®

with Pﬁan the conditional probability of finding 8 atom at
any site of typdmn if an A atom is at position 000.

® oo Short-range-order scattering can be separated from the to-
o@® 0O tal diffuse scatteringy by the separation techniques of Bo-
O oO 0O rie and Sparks (BS) and Georgopoulos and CoH&8GC).
.o 'O ‘o ° Both methods are based on the symmetry of the different
O O (o) scattering contribution$gro, lsg, and Iy combined with

their different weighting with scattering vectbr While the
FIG. 1. () AB structure viewed alonf01] direction(Ref. 9. BS method assumes no difference in the dependence of the

Different sizes refer to successif@0l) planes withO, A and®, B &lOmic scattering factors, and fg, the GC method is ex-
atoms always alonf01], while alternating site occupancy with  Plicitly based on the differences in théerependencg. Thus,
andB atoms(B andA atoms is indicated by half-shaded circles. the BS method is more appropriate for nonmagnetic neutron
Ag,Al structures introduced byb) Neumann(Ref. 10 and () ~ Scattering while for x-ray scattering, the GC method should
Howeet al. (Ref. 11). O, Ag and®, Al atoms. be used.

investigated. These conditions were chogno get a large EXPERIMENT
degree of short-range order because of a large Al fraction

and (ii) to have a low aging temperature just above the90 mm long and 12 mm in diameter, was grown by the
al(a-p) phase boundary~585K for 13.4 at. % Al, se€ gjqaman technique under argon atmosphere in a high-purity
Ref. 13. This state should be Prese“(e‘_j in qu_enchmg tographite crucible. The starting materials were high-purity
room temperature to allow effective pair-interaction param-s 1 minium (99.999 at. % of VAW Aluminium (Bonn, Ger-
eters to be deduced and low-temperature ground states to %nw and high-purity silver(99.99 at. % of Métau;( Pre
discussed. X rays were preferred over neutrons in the thregs, ;5 sa METALOR (Neuchzel, Switzerland.

dimensional scattering experiment as the scattering contrast 1o composition of the sample analyzed from adjacent
(the difference of the atomic scattering factors normalized 1Qlices by wet-chemical analysis by the Ag supplier was

an average scattering lengtts then larger by a factor of Ag—(13.35+0.03 at. % Al. A cylindrically shaped slice, 11
~2. mm in diameter and 3.2 mm in height with a surface normal
near the[421] direction, was cut from the single crystal by
spark erosion. The slice was homogenized at 973 K for 1 d
and quenched into iced water, subsequently annealed at 673

The elastic coherent diffuse scattering from a singleK for 184 h and again quenched into iced water. The aging
crystalline alloy arises from any static breaking of the transtemperature was chosen in thephasé® close to thea-u
lational invariance of the lattice, such as the mere presend&vo-phase region to set up a high degree of short-range or-
of different types of atoms and the different atomic sizesder. As the relaxation time for short-range ordering extrapo-
leading to static atomic displacements. Within the framelated from the data of Meisterle and Pfefiefthese data
work of the kinematic theory and in the quadratic approxi-were probably partly taken within the-u two-phase region
mation of the displacement scattering for a binArnB cubic  is less than 1 estimated value at 573)Ka state of thermal
crystal, this diffuse scatterinig;z can be written as a sum of equilibrium might not have been frozen in. To obtain a flat
short-range-order scatteringgo, Size effect scatteringse, sample surface for the x-ray measurements, the slice was first
and Huang scatteringy, : mechanically polishedfinal polish with a diamond paste of

3 uwm). The damaged surface layer was then electrochemi-
cally removed for about 10 s vitl A current in a solution of
lgir(h)=1grd h) +1ge(h) +14(h), (1) 80% phosphoric acid85%) and 20% nitric acid65%).

A single crystal of Ag with nominally 15 at. % Al, about

THEORY
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FIG. 2. Lines of equal intensity fdiseg(h) in 0.1 Laue units as separated and as recalculated from thg2of Table 1:(a) (001) and
(b) (110 plane(based on the GC separation technigue) (001) and(d) (110 plane(based on the BS separation technique

Diffuse x-ray measurements were carried out on a fourmined for the thermal and static part Bf in the Debye-
circle diffractometer at room temperature. A Rotaflex RU-Waller factor exp—2B sin(6/A)?].2%? The atomic scattering
200BH (Rigaku, Japanoperated at 180 mA and 50 kV was factors of Ag and Al were taken from Doyle and Turffer
used as the x-ray source. The MK, radiation @ and the dispersion corrections from Sasaki.
=0.071 069 nm) was selected by a doubly bent pyrolytic
graphite monochromator. The sample was mounted in an
evacuated sample chamber. The diffuse intensity was mea-
sured at about 11 000 positions under monitor control. Typi- Short-range-order scattering was obtained by the separa-
cally, 4000-12 000 counts were registered per position inion methods of Georgopoulos-Colémnd Borie-Sparks®
about 150 s. A spacing of 0.1 r.l.(reciprocal-lattice units Although the BS method only represents an approximation
2/a) was chosen, with scattering vectors ranging from 1.4to the GC scheme for diffuse x-ray scattering, it is a valuable
to 7.4 r.lLu. tool in judging any conclusion for the following reasons.

To obtain the elastic scattering from the experimentalFirst, the difference between the atomic sizes of Ag and Al is
counts, the scattering was put on an absolute scale by comsmall and the approximate treatment of displacement scatter-
parison with the scattering from polysterene, and Comptoring is less crucial. Second, a lower number of Fourier series
scattering and thermal diffuse scattering were calculated anadre required in the BS method, which is advantageous in the
subtracted. Compton scattering was taken from the data gdresent situation where only a small modulation of short-
Cromer® for Al and of Cromer and Marlf for Ag. Thermal  range-order scatteringpetween 0.2 and 1.8 Laue units
diffuse scattering up to third order was calculated using theresent.
elastic constants measured by the ultrasonic pulse-echo- Figure 2 shows the separated short-range-order scattering
overlap method for a sample of the same composition andiithin the (100 and (110 planes of reciprocal space ob-
thermal history. The elastic constants at room temperaturiined with the use of both methods; the dotted areas around
are ¢1;=121.7(8) GPa, c,,=96.8(2) GPa, and css the Bragg reflections were not considered in the evaluation
=46.9(2) GPa. From the elastic constantB;= because of increased thermal diffuse scattering and possible
0.733x10° 2 nn? and B,=0.014<10 2 nn? were deter- tails of the Bragg reflections. Two types of diffuse maxima

DIFFUSE SCATTERING
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TABLE I. Warren-Cowley short-range-order parar.netar@n °o°o°.°.°o°o°.°o°.°o°o°o°<£§’o CECECIII LRI s asse STy
according to the Georgopoulos-Coh@BaC) and the Borie-Sparks ﬁ)°@%>q>@
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000 0.973232) 1.023429)
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211 0.014%) 0.01465)
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222 —0.0062(9) —0.0064(9)
321 —0.0048(5) —0.0052(4)
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FIG. 3. (111) planes of Ag—13.4 at. % Al fofa) a modeled
short-range-ordered alloy artd) a sample with a random arrange-

140 " ment. Atoms belonging to th€9 configuration are shown by en-
are observed, a local one ak2° positions and an absolute larged symbolsO, Ag and®, Al atoms.

one around 1/2,1/2,1/2. The first type arises because of the
flat pieces of the Fermi surface alofl0 that are spanned diffuse maxima, 27 values af;,, (with R=0.03, x>=0.93
by the scattering vectork3’. The second type is located were finally used. Table | gives the values of the Warren-
close to one of the special points of the fcc lattice. While it isCowley short-range-order parameters, the recalculated short-
difficult to decide whether there is a split maximum close torange-order scattering is shown in Fig. 2. Both evaluation
1/2,1/2,1/2 or nofsee the subtle differences in the GC andschemes closely agree. The valuesagh, deviate by less
BS analyses the elongated shape of the lines of equal intenthan=3% from unity. The magnitude af,4is only 50% of
sity around this special point is certainly striking. Strongthe maximum permittedl—c;gl|=0.154, reflecting the low
deviations from spherically shaped isointensity lines aroundlegree of short-range order.
special points are known for 100 positions in various binary Short-range-order parameters were also determined by
copper and nickel alloy& 2" A correlation between the Kulish and Petrenkd.For the sample closest to the one of
shape of the contour lines and the presence of antiphaghis investigation, Ag—15 at. % Al quenched from 673 K
boundaries or a platelike nature of short-range-ordered “reafter aging for 10 min, the data wel@;,5= —0.08, aygg
gions” has been suggested. In the present case, however, the0.24, a51;= — 0.08, anday,=0.18. Only fora4 this set
low degree of short-range order makes it impossible to reachgrees with they,,,, of Table I, while fora,o, and a,;; the
any such conclusion from modeling. signs are different, and fak,qo and a,g the large positive
The Warren-Cowley short-range-order parameteys, values are striking. Differences in the sets @f,, from
were determined by a least-squares-fitting procedure frorgingle crystalline and polycrystalline alloys were previously
the short-range-order scatterihgzo. At least 17 values of observed in Cu-rich?°Cu-Zn® where a satisfactory agree-
amn are required to reproduce the topology with diffuse ment was found only forr,,o. High correlations in the de-
maxima around the 1/2, 1/2, 1/2 ank2° positions. Judging  termination of o, from different shells(values close to
the quality of the fit from its weightedR value, and espe- =1 in the covariance matrxbserved in the case of diffuse
cially from the intensity distribution around the two types of scattering from polycrystals, point to the general problem to
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TABLE Il. Configuration abundances and enhancement factors 43)
with respect to a statistically uncorrelated Ag—13.4 at. % Al alloy : @ / @
for Al around Ag atoms in the first neighboring shell. ' T :
Abundance  Enhancement @
Structure Configuration in % factor ; O :
AsB ca 6.2 25 @ ____________ @© ______________
C5 20.6 2.0 //’ @ o @
Cc9 2.1 3.8 el 1 o
DO,, C16 0.02 0.5 ~
c7 1.0 1.2 ) . .
c3.ca 11.8 16 FIG. 4. Nome_nclature (_)f C(_)nflguratlons as mtroduce_d by_CIapp
Ci? 01 17 (Ref. 29 for the first coordination shell of an atofopen circle in
) ’ the fcc structure.
c8 3.2 2.1 Sites occupied
C3,C5 26.2 1.7 Configuration by one atom type
PtMo cs8 3.2 2.1
C3,C5 26.2 1.7 C3 6,7
C4 5,7
C5 6,12
deduce meaningful data from polycrystals within such a re- 56.7
stricted range of scattering vectors. A further difference be- c7 "
tween the present data and those of Ref. 3 is readily visible cs 56,12
in lgro. If one calculates short-range-order scattering from a C9 1,79
polycrystalline sample within 04|h|<1.6 (the experimen- C16 5,6,7,8
tal range in Ref. Bwith the data of Table I, a different c17 4,6,7,9

topology is found as there is a diffuse peak not only around

|h|=~0.9 but also at~1.4. No reason for this difference is C4, C5, andC9 configurations inAsB and in the short-

Known. range-ordered alloy. To approach the relation:C5:C9
=1:2:2 of thelong-range-ordered alloy, the enhancement
factors of theC5, C4, C9 configurations must increase in

LOCAL ATOMIC ARRANGEMENTS this sequence. This is, in fact, observed for the short-range-

dered alloy.

If one only considers nearest neighbors around majority

atoms within a{111} plane, the three minority atoms of the

C9 configuration are found within a sing{&11} plane. This

Short-range order in real space was visualized on crystalgr
of 32X 32X 32 fcc unit cells. They were generated by inter-
changingA and B atoms till the final arrangement in the

crystal was compatible with the given pair-correlation func- . ) : ;

tion. As an illustration, Fig. 3 showd 11) planes of modeled codnflgtératlllon W'Ith ‘1” abucril_d?ncte tho'7% n thtef s(l;ftc)ét-zrange-
crystals with a short-range ordered and a statistically uncor_c-l)_;].ereI aroy, a?_o as a distinc Ien ancemen g .h). f
related arrangement. The subtle differences reflect the lo IS planar con lguration IS no longer restricte to_t e Icc
degree of order. The crystals were then analyzed with respe attt|ce, but can also be discussed for the hcp lattice. Two
to the 144 distinguishable atomic configurations of the firs odels have been suggested for the ground-state structure of

L ; X o he hexagonals phase. In Neumann's mod&lthe planar
coordination shellClapp configuratiorss), considering the configuration just introduced is the basic building element,

case of minority atoms around majority atoms. The result is hile in the model of Howeet al % either no minority atom

given in Table Il in terms of the abundances of a selecte L onlv minority atoms are located around a maiority atom
number of configuration&~ig. 4) in the short-range-ordered y minorty o jority atom.
IEor the situation of no minority atom around a majority

alloy and their respective enhancement factors when refe tom. an abundance of 36.5% and an enhancement factor of
ring to a random arrangement. The largest enhancement ! N o
.9 is found. Thus, the present abundance analysis is only

found for theC9 configuration. Atoms belonging to this con- consistent with Neumann's model
figuration are shown by enlarged symbols in Fig. 3. - .
. The model of Howeetal™ is supported by first-
Table Il summarizes the cases of ground-state structuresrinci les electronic structure calculations for the ,Al
suggested by Astdor the fcc lattice: AgAl (AsB structure princip 12 ~ . . o 2
’ s ) . stability.< Diffuse scattering experiments within the hexago-
with C4, C5, andC9 as characteristic configurationg\g,Al . . ; :
. ; ; nal 6 phase are required to clarify this point. Such measure-
(D05, structure with theC16 andC17 configurations and ments are presently under wa
Ag,Al (Pt,Mo structure with theC8 configuration. With P y Y
respect to the composition of the alloy investigated, it will be
nearly stoichiometric foAsB, but distinctly understoichio-
metric for D0,, or PtMo. This was considered by also ana-  For a canonical ensemble the Hamiltontdrper atom of
lyzing the situation in which minority atoms are successivelya binaryA-B alloy is written as
replaced by majority atoms. Table Il shows that the best
candidate for a ground-state structureAisB. This conclu- H/N=cacC v 4
sion is further supported if one considers the fraction of the A B% Imn@imn @

EFFECTIVE PAIR-INTERACTION PARAMETERS
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TABLE lll. Effective pair-interaction parameterg,,,, as ob- TABLE IV. Enhancement factors of short-range-ordered Cu—16
tained by the inverse Monte Carlo method with thg,, of the GC  at. % Pt, Cu—24.5 at. % Pt, and Cu-75 at. %{d&e Ref. 3Bwith
evaluation scheméTable |). respect to a statistically uncorrelated alloy of the same composition

for minority around majority atoms in the first neighboring shell.
Imn Vimn (MeV)

Enhancement factor

110 48.25)
200 28.13) Structure Configuration16 at. % Pt 24.5 at. % Pt 75 at. % Pt
211 4.82) L1, C16 4.1 17.1 0.5
220 —-0.7(1)

L1, C82 0. 0.5 0.
310 4.39) CusPt C26 1.8 2.4 3.0
222 ~102) C82 0. 0.5 0
321 0.63) C83 0. 0:6 0:
400 6.36) CuPt c4 31 1.4 3.1
330 102 C26 1.8 2.4 3.0
411 3.13)
420 1.53)
233 —1.6(1) tions with 7-75 at. % Pt. From diffuse x-ray scattering, sets
422 0.42) of Warren-Cowley short-range-order parameters were ob-
431 —0.6(1) tained. As long-range-ordered structures are known for Cu-Pt
510 2.19) (for the Pt-rich alloys, see Ref. B4he opportunity is given
521 0.32) to analyze the data @&g-Al also with respect to the building
440 -0.1(2) elements of these long-range-ordered structures. In terms of
433 -0.9(2) nearest-neighbor configurations of minority atoms around

majority atoms these ai@16 for CyPt (L1, structure, C82

for CuPt(L1; structure, C26, C82, andC83 for CuPt; in
whereV,,,=12(Vin+ Vi) — Vi, are the effective pair-  the abundance rati626:C82:C83=3:1:1, andC4 andC26
interaction parameters. The setaf,, in Table 1 (GC sepa- for CuPt with the abundance ratiG4:C26=1:2. An abun-
ration techniquewas used to determine thé,,, by the in-  dance analysis of Clapp configurations is presented in Table
verse Monte Carlo methatl.Virtual exchanges €19 000)  IV; the data from Cu—32 at. % Pt were not used as it was not
were considered on crystals of6dtoms using linear bound- possible to model a short-range-ordered alloy with the pub-
ary conditions. Results fo¥,,, were averaged over four lished set of Warren-Cowley short-range-order parameters.
modeled short-range-order crystals compatible with the exThe following conclusions can be drawn.

perimentala;,, and their standard deviations. Varying sys- (i) For Cu—16 at. % Pt and Cu—24.5 at. % Pt, the configu-
tematically the number of releva™,,,,, a set of 14 is at ration C16 (CwyPt) is enhanced the most, especially in the
least required to reproduce the topology of short-range-ordetase of close stoichiometry. Also configurations generated
scattering with diffuse maxima atk2'° and 1/2 1/2 1/2 po- by adding one minority atom at any position of the nearest-
sitions in a subsequent Monte Carlo simulation. A set of 181eighbor shell C34) or removing one ¢7) are strongly
V,mn, Was finally taken for a good reproduction of the set ofenhanced. On the Pt-rich sid@16 is not enhanceghote that
a1mn from experiment. Among the set &f,,, the first two  the 2% splitting around 100 positions is not observed with
are dominant and positive. Their ratiyoo/V41100f 0.6 is just  dilute Pt-rich or dilute Cu-rich alloys, and only 100 maxima
within the range of 0.5 te- 1 for two significant parameters are found. No enhancement @216 is observed for Ag—13.4
and diffuse maxima at 1/2 1/2 1#2,and close to the region at. % Al.

with diffuse maxima at 1 1/2 0, i.e., reflecting the loc&f? (i) For Cu—75 at. % Pt, the configuratio@® andC26

maxima. (CuPt) are most strongly enhanced while adding and/or re-
Starting from a long-range-orderédB crystal and using moving one minority atom of the nearest-neighbor shell

the effective pair-interaction parametevs,, of Table Ill,  Yields configurations with enhancement factors~ef. On

the order-disorder transition temperature was estimated bipe Cu-rich sideC26 is also enhanced. For Ag—13.4 at. %
Monte Carlo simulations. As expected from the low degreeAl an enhancement df4 is observed.

of short-range order, a low transition temperature-af35 K This mixture ofC16 andC4, C26 configurations in Cu-Pt
(= 10 K estimatedlis obtained. This value is not too different alloys is consistent with the suggestion of two “types” of
from the ordering temperature obtained in the electronicshort-range order introduced by Saha and Ohsfinia
structure calculations of Asta and Johnd¢r220K). Yu terms of two pair-correlation functions that should reflect

et al*2 found a much higher value~(400 K). correlations between consecutii#l 1) layers and because of
Fermi-surface imaging. Experiments for solid solutions
COMPARISON WITH THE Cu-Pt SYSTEM closer to the stoichiometry of CuPt and £t may help to

understand why the configuratio@82 andC83 are not en-
The simultaneous presence ok2® and 1/2, 1/2, 1/2 hanced.
maxima in short-range-order scattering has also been ob- For the present case of Ag—13.4 at. % Al there is no need
served in solid solutions of Cu-Pt. Recently, this system ha$or two “types” of correlations. Only the configuratiort34,
been studied in detail by Saha and Ohshihiar solid solu-  C5, C9 indicative of one ordered structuré4B) are en-
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hanced. As neither the configuratioB46 (CwPt) norC26  transfer to the fcc alloy investigated would remain question-

(CuPt) are enhanced in the short-range-ordered alloy, ther@bl€. Diffuse scattering from the hexagodaghase currently

is no reason to expect one of the ground states of the Cu-pfder way will most probably provide a more direct ap-

system for fcc Ag-Al. proach in assessing possible ground-state structures in fcc
One might think to get further indications on ordered AG-Al.

ground states from diffuse scattering of alloys in the cybic

phase. Presently, t_his structure _is noted “_disordered” in the ACKNOWLEDGMENTS
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