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s madoe of eq. (18). Tt r 18 & uniformly distributed random number hotween

0 and 1, we have

r

p [
] PaE(@dql [ PaE(g)dg (19)
Ymin
which may be solved for ¢ Tor weak nonparabolicity, {airly Lhigh lattice tem-
peratires anck not vory hugh cleetiie fields, eq (19) yields approxmately

= Gmac/1- o (20)
The absorption and emssion ovents are detormrined with, the aid of eq. (16)
by the usual procedure, (Fawcett ¢f al 1970) ¢ 15 determied trom eq. (19) and
fo is calaulated from eq (10) T another uformly distoibuted vandom number
s generatod betwoen 0 and 27 to fix the azimuthal angle ¢, the final electron
state after scattermg s complotely spoeified
Tt may be noted that the swm of A,) and Ag~ given by eq (16) yields the
oxpression for the total acoustic scattermg rate in the clastic approximation,
(Fuweell o 7 1970)  Fwthermoro, by sotting o = 0 in ogs (10). (16) and (18)
ono reucily obtams the oxpressions lor a parabolhe hand structure
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Recent studies (Gopala Rao & Mwthy 1974, 1975a, 1975b) proved the usefulness
of squaro well potential m the theoretical investigations of conducting fluids
like liquid metals. In this note we propose to extend the same to binary liquid
alloys, taking Na—K alloy as an cxample, for caleulating tho partial structure
factors, Sy, under the mean spherical model (MSM) approximation (Gopala Rao
& Murthy, 1974)
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As an extension of the MSM approximation for square well Duwwy nuxtures,
wo define,

Cijlr) = Cygte(), 0 <71 <0y e (D
=0, r > Aoy . (3)

with o = (0 | 03)[2. The superseript hs denotes tho Tiard sphere solution of
Porcus-Yevick (PY) equation for hinary mixtures (Lehowitz 1964) and ¢, and A
are the depth and breadth. respectively, of the squaro well wsed o, and o5 we
the hard sphere diameters of the specios 7 and respectively

Usmg Lebowitz’s (1964) solutton of the PY equation for hinary nustures of
rigid sphores to represent Cyy(r) in the region, 0 -7 7 < 04y, wnd @ suare well
potential to represent ¢ (r) m the region, oy < 7 < Aoy, the Fourier transforms
of Cy(r) can he written as,

piCuylh) = — (Zk?‘)u {ay(kog)[sin ko, — ko cos kai)ff (ko)* 2ko sm kap—
(

(k2ar,—2) vos koy—2]--7 |(dkday—24kar,) ~ sin koy—(Ko—12k%0¢-| 24)
249,648 .
e ka;-l—Z-}]}——,;"gi,;f‘ [ — ko cos kot sin Akoy
ko cos ketg—sm ko |/(ko)"] . (@)
and

T (g2 2 3 9

Colk) = — i (k- 2b0ry-4doy (01220 |
S4der,)k sin kot (R(20-H12d0,0%]
-k‘[“x"'le'l’bo'lg‘l"la‘ln(o'm‘|‘3A)J"24‘l) X

cos koryy + (240 =1 90k2) cos Ak 24 Adk sin Ak

drey
+ g

| Akaryy cos Alee y+Eoyy cos ko, sin ko —sin ko] ()

willy g = mpi[oi® 6, A = (Fa—0y) |2 and po1s the number density of the i-type
atoms, Tho othor constants, ¢ JP s e oo wre as defined by Lobowitz (1964)
8
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(see also Asheroft & Langreth 1067)  The Cyy(k) are related to Sy as(e g. Asherolt
& Langreth, 1967),

S1(k) = {1=p,C1y ()= p1peCr (k)11 —py Coa(k)]}7 e (6)
Saall) = {1—paCas(k) —p1paC?a(I) [ 1—pyCyy (R) T} o (T)
S1a(k) = (P1p2)iCyo( )1 —py 03y (-)I[1 ~ poCos(k)]— pypsC2ya(k)} )

and S¢; in turn are related to thoe total intensity of the scattered radiation as
(Fournet 1957),

Lew = my fy2 Sy, f? Spo-1-20m mia) 1y fo 8, (9)

mi heing tho concentration of the speeics 4 in the mixture and f are the nsual
atomic seattering factors of i-type atoms

Fqs (4)~(8) have been used to compute the Sy for liquid Ng—K alloy at 373K,
the density being 0 87 gm/em?® (m, — my, — 05) and the results are shown in
fimre T The like potential parameters, o, A, and ¢ used are those of the pure
compononts (Gopala Rao & Murthy, 1974¢), while the unlike paramoeters have
been determined using the Loreniz-Bevtherlot rules. Tigure 2 shows ihe resulis
obtained for the total intensity in comparison with the cxporimental results
(Orton ef al 1960) as reported by Enderby & North (1968) The measurement of
agroeniont hetween theory and experiment is quite satisfactory, except an in-
crease in the theoretical livat peak height  This may he duo to the approximations
involved. espocially the Lorentz—Berthelot rules or to the experimental wncer-
tainty  As pointed oul by Umar et al (1974), the X-ray data of Orton el al (1960)
involves an undorestimation of K scattering, which is a dominant feature around
tho first peak.

Thus the prosent model also ropresonts the structure of liquid alloys guite
satisfactorily.

AKM wishos to thank the University Grants Commission, New Delhi, for
the award of a followship during which poriod this work was done.
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