This article was downloaded by:

On: 28 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

oy wo | Physics and Chemistry of Liquids
P hySiCS and Publication details, including instructions for authors and subscription information:
Chemistry of Liquids http://www.informaworld.com/smpp/title~content=t713646857

AN INTERNATIONAL JOWANAL
On the placzek correction for simple liquids and gases
U. Dahlborg® B. Kunsch®

2 Institute for Reactor physics, Royal Institute of Technology, Drottning Kristinas Vg 47, Stockholm,
Sweden ® Austrian Research Centre Seibersdorf, Seibersdorf, Austria

- Norman H. March

’ - EmeriLas Protesios, Owfond Unbeersite UK
M,

Gluseppe 6.
{Co-Erfier] Uriversits o Catania, (starcs, Jlsly

To cite this Article Dahlborg, U. and Kunsch, B.(1983) 'On the placzek correction for simple liquids and gases', Physics and
Chemistry of Liquids, 12: 3, 237 — 254

To link to this Article: DOI: 10.1080/00319108308084557
URL: http://dx.doi.org/10.1080/00319108308084557

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713646857
http://dx.doi.org/10.1080/00319108308084557
http://www.informaworld.com/terms-and-conditions-of-access.pdf

08:49 28 January 2011

Downl oaded At:

Phys. Chem. Lig., 1983, Vol. 12, pp. 237-254
0031-9104/83/1203-0237518.50/0

© 1983 Gordon and Breach Science Publishers, Inc.
Printed in the U.S.A.

On the Placzek Correction for Simple
Liquids and Gases

U. DAHLBORG

Institute for Reactorphysics, Royal Institute of Technology.
Drottning Kristinas Vig 47, 114 28 Stockholm, Sweden.

and

B. KUNSCH
Austrian Research Centre Seibersdorf, 2444 Seibersdorf, Austria.

(Received September 7, 1982)

The “ inelasticity correction” (IC) due to deviations from the static approximation in structure
measurements using neutrons for liquid aluminium at 1000 K and liquid copper at 1393K has
been calculated. The dynamical scattering function S(Q, w) has been approximated by the
viscoelastic model and by the result of MD-calculations. Incoming neutron wavelengths
ranging from 0.7 up to 2.4 A have been investigated. The results are compared with the usual
Placzek correction in the form as derived by Yarnell ef al. In analogy to the ideal gas model and
the model of Ascarelli and Caglioti (AC) approximate ways of allowing for recoil and detailed
balance when calculating the correction using a classical model of S(Q, w) are proposed. It is
shown that AC can be useful to obtain a first estimate of IC in cases where no models of $(Q, w)
are available. As a demonstration IC has been calculated for liquid rubidium and krypton gas

at several densities.

! INTRODUCTION AND THEORY

In neutron diffraction experiments the structure factor $(Q) can be directly
measured only if the static approximation holds.! In order to correct for
deviations several methods all implying a series expansion of the exact
double differential scattering cross section have been proposed.?~* Molec-
ular fluids have been extensively discussed by Powles and coworkers,® by
Egelstaff and coworkers® and also by others.””® The ideal gas was also
recently treated.® For simple systems the most widely used method to correct
for inelastic scattering is the one proposed by Placzek? in the form as ex-
tended by Yarnell et al.!® to arbitrary counter efficiencies.
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238 U. DAHLBORG AND B. KUNSCH

In this paper the applicability of this so called Placzek correction in neutron
diffraction measurements on simple liquid metals is discussed using as ex-
amples aluminium and copper. In the case of aluminium recent molecular
dynamics (MD)!'! calculations as well as experimental data'? on the dy-
namical structure factor S(Q, fw) become available over a wide (Q, w) range.
Because of the small mass and high melting temperature of aluminium the
Placzek correction is comparatively large. Copper has been chosen, because
its scattering law can be fitted by the same analytical mode] as aluminium!?
with good accuracy, its mass, however, is about twice as large. Because of
the rapidly growing interest in the structure of dense gases'* we have also
included the gas case into our discussion.

In the next few paragraphs we write down the formulae which are necessary
for the further discussion, closely following the work of Yarnell et al.'°

The structure factor S(Q) is defined by

+

S@= [ s ho)d(ho) W
— 0
Q = const.

The integration over the dynamical structure factor S(Q, hw) (the dimen-
sion of which will be inverse energy units throughout this paper) has to be
performed keeping the wavevector transfer Q constant. hw is the energy
transfer to the target.

The “experimental” structure factor can be written?

Eo
1 k
S(Q0)exp = (k) f P S(Q, hw)e(k) d(hw) 2

26 =const.

as in a diffraction experiment the intensity is summed over Aw at a constant
scattering angle 26. hQ, is the elastic momentum transfer. k, and k are the
wavevectors of the incident and scattered neutron, respectively. E, is the
energy of the incident neutron. The counter efficiency is approximated by

e(k) = 1 — exp(—Cko/k) ©))

with C being a counter parameter.
An approximate relation between the experimental and theoretical structure
factors

$(Qo)exp = S(Q) + 1(Q) 4)

is obtained by expanding the terms in the integral (2) in a power series in
hw/E, and calculating their respective derivatives at Qg and ko.? e(k) in full
generality was taken into account later.!®
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The Placzek correction terms f7(Q) and f<(Q) are defined by
vy M kgT  m ksTY [ Q)?
Q) = ME, M (C1 + Ca“a) (ko)
1/m 2 QZ Q 2
w3 {5) (120 g) (2) ®

ap M ksT[ (A%

I =5 F [1 2C, (ko) ] ©)
Here m and M are the masses of the neutron and the scatterer, respectively.
kg is the Boltzmann constant, T is the sample temperature. C;, C, and C,
are constants depending on the counter efficiency (for details see ref. 10).
Equation (5) was arrived at by using the moments of S(Q, hw) and assuming
the scatterer was an ideal gas of atoms with the mass M at the temperature T.
Equation (6) is obtained by the same approximation but with the classical
moments (Le. (w') = 0 and {(w?) = Q*kzT/M). We introduce f(Q) be-
cause theoretical models for S(Q, hw) are developed usually for classical
systems, the moments of which correspond to f/(Q) rather than to f"(Q). As
will be shown in the next section, there is, however, a way of including recoil
and detailed balance into classical models of S(Q, hw) sufficient for our
purposes.

In our calculations we evaluate (2) numerically for a number of scattering
kernels S(Q, hw) and compare the results with PC. We shall call the correction
obtained by numerical integration of (2) “inelasticity correction” (IC) and
denote it by ¢(Q) in contrast to f(Q). ¢(Q) is therefore defined by the “exact
equation” (see footnote)

S(Qo)exp = S(Q) + H(Q) M

This equation is exact if one uses the correct scattering kernel or experimental

and

‘inelastic data. In this paper we calculate ¢(Q) using theoretical models and

MD results for S(Q, hw). An attempt to calculate ¢(Q) from experimental
time-of-flight data is under way.'*

il THE PLACZEK CORRECTION FOR SIMPLE LIQUIDS

As already mentioned, we have approximated the symmetrical scattering
law S(Q, hw) which is defined by

S(0, hw) = S(Q, hw)exp(—hw/2kg T) (8)

Note: ¢(Q) is different from IN(Q) as defined by Copley.®
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TABLE I

Numerical values of the parameters of VEL for liquid aluminium and copper.

T Wg 4 To o v S(Q)
dimension K sec™! A sec At
Al 1000 5.19.10' 256 0421 1073 2 4+ Fromref. 16
Cu 1393 4.16-10"* 229  0821.107?3 2 1 Fromref. I3

using the viscoelastic model (VEL).*3:!2:!3 Thus

1 S(Qwd(wf — wf)i(Q)

~ I
YOI = @ - DT + (@ - @ ®
The notations are
w = Q*ky T/MS(Q) (10)
2 L Q%ksT sin Qo cos Qo sin Qo
w,-—3——M wi|1 -3 00 —6(Qa)2 +6(Qa)3 (1)
8 2kyT 1
THQ) = SZ“(Q){S (wzl - wf - QMB ) Tt
0

8 Zk 2\ -1
—§<w,2—w§—2QMBT)(1+%) } 12)

In Table I we list the values of the parameters used in our calculations.
We have approximated S(Q) for Al at 1000 K by the X-ray data at 943 K by
Ruppersberg and Wehr.'¢

The approximation VEL as given in eq. (9) is correct up to the fourth
classical moment of S(Q, hw).

The reason why VEL is used in the calculations is that it has been found to
fit the measured S(Q, hw) for liquid aluminium. Thus, in this respect, no
approximation of the scattering cross section is involved. Following
Schofield!” one can include detailed balance into this model via relation (8).
The corresponding IC’s are denoted ¢35 (Q) and ¢3e (Q), respectively.
Three pairs of incident neutron energies and counter parameters have been
selected for the calculation of IC as given in Table II.

The cases I and II correspond to experiments on liquid aluminium as
described by Eder and coworkers'® and approximately to the ones by
Dahlborg and Olsson,'? respectively. Further, case 11 corresponds to recent
structure measurements on liquid copper.!® Case 1II is included because
Stallard and Davies?® used three neutron wavelengths (2.38, 1.0, 0.72 A) to
measure S(Q) of liquid aluminium over the Q range 0.8 < Q < 145A° 1L
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TABLE 11

Pairs of incident neutron wave-
lengths 1, and counter parameters
C for which IC has been calcu-

lated.

Ao C
case I 0.7 2.8
case II 1.0 1.3
case I11 2.4 4.26

A similar experiment using the wavelengths 2.51, 1.17 and 0.72 A was per-
formed by Jovic et al.®! In both these experiments S(Q) was not determined
absolutely meaning that the data were not normalized by a vanadium
calibration measurement. Instead other known properties of S(Q) were used
for normalization purposes®+??

In Figure 1a the PC’s f°/(Q) and f'(Q) are compared to the IC’s ¢, (Q),
dVe(Q) and ¢y (Q). (pyeL(Q) will be discussed below). Also shown is
¢$3p(0) calculated from egs. (2), (7) and (8) using molecular dynamics results.
The MD data did not cover a Q region large enough. This was circumvented
by making least squares fits of a theoretical model to the MD data and then
using the predictions of the model in the Q region where no data were
available. The detailed balance was included according to the Schofield
prescription. Although the IC’s are smooth curves we have chosen to repre-
sent them by a2 number of points only for reasons of computational economy.
The number has been chosen requiring that the main features if IC should
show up clearly (lines through the points are meant as guides for the eye only).
The difference between ¢yg; and ¢y, is small as is expected from the rela-
tively good agreement between the VEL, MD-data and experimental data.!?
¢veL(Q) oscillates around f<(Q) with amplitudes which cease at around
Q = 12.5 A~!, This vanishing is due to the limited Q-range of the used S(Q).
For Q > 12.5 A~'S(Q) has been put equal to 1. The oscillations are of the
order of the statistical error in a careful scattering experiment performed
under favourable conditions (negligible container scattering and background,
etc.). ¢yg. (Q) deviates from f'(Q) as expected because only the detailed
balance condition has been included into the scattering kernel whereas the
difference between f(Q) and f7(Q) mainly comes from recoil.

To proceed, we studied two simple models having scattering laws corre-
sponding to f(Q). These are i) the ideal gas model and ii) the model con-
structed by Ascarelli and Caglioti,* further denoted by IG and AC,
respectively. The ideal gas was recently discussed by Copley.? The classical
models can be easily extended to include recoil and to obey the detailed
balance condition. We shall denote the extended models IGR and ACR.
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These are obtained from IG and AC, respectively, by multiplying with
K(Q, w) defined by
hw h?Q? )

K@ ) = e"p(zk,,r T 8k, TM (13)

where, in the case of AC, M has to be replaced by M* = M - S(Q). The
scattering laws have the following form:

1) IG:
M 1/2 M 2
S0 ho) = [2—@;] ool -sgg) 09
IGR: M s y hQZ ,
ii) AC:
~ 1 MS L2 MS 2
50 h) = £ S(©) [MQ%] exp(~ T2) g
ACR:

MS(Q) MS(Q) hQ? \?
S(Q, hw) = —S(Q) [2 Ok, T ] exp[— 20%y T (“’ B 2MS(Q)) ] an

As 1G and AC are classical models their energy moments equal those
corresponding to f(Q). The same holds to a good approximation for IGR
and ACR with respect to f'(Q). (Because of the presence of S(Q) ACR has a
second moment {w?) slightly different from the ideal gas value at Q values
where S(Q) # 1; the moments differ, however, in our case less than 2%)). In
Figure 1b the PC’s and IC’s are plotted for the ideal gas and case I assuming
the gas consisting of aluminium atoms at 1000 K. f°(Q) and ¢,g(Q) nearly
coincide as well as f7(Q) and ¢,gr(Q) showing that the expansion method of
Placzek is valid at this incoming neutron wavelength. We have included in
Figure 1b ¢{(Q), which was calculated using the Schofield prescription (8)
and IG to obtain S(Q, hw). ¢{5(Q) deviates from ¢,cr(Q) in the same way as
dveL(Q) does from f7(Q). The effect can qualitatively be simulated using AC
and ACR as shown in Figure lc. Comparison of Figure 1a and Figure 1c
reveals that ¢ ,(Q) exaggerates the oscillations as compared to ¢yg (Q). As
theideal gas model is accurate in the limit of high @ values for any monatomic

FIGURE 1 Placzek corrections (PC) and inelasticity corrections (IC) for liquid aluminium.
Top curve is measured S(Q)'¢. Parameters correspond to case I. a) VEL model. Notations:
dashed line:f"(Q), full line: f7(Q), crosses: Pyg, (@), open circles: Py, (Q), triangles: ¢yg, (Q),
squares: ¢%p(Q). b) Ideal gas models. Notations: dashed line: f<(Q), full line: f"(Q), crosses:
hio(Q), circles: (@), triangles: @ycr(@). ¢) AC and ACR models. Notations: dashed line:
[HQ), full line: £7(Q), crosses: ¢,(Q), open circles: ¢3(Q), triangles: ¢, cx(Q).
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FIGURE 2 Same as Figure 1a with parameters corresponding to case I1.
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FIGURE 4 PC and IC for liquid copper at 1393 K. Parameters correspond to case II.

Notations see Figure la.
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system we have extended VEL by multiplying with K(Q, w). The resulting
IC is denoted by ¢5g(Q) and is also given in Figure 1.

Figures 2 and 3 show the PC’s and IC’s for liquid aluminium for the cases
II and III, respectively. For convenience the structure factor is also given,
It is seen that the expansion method is increasingly worse as the neutron
wavelength increases. This is expected as then the detailed shape of S(Q, hw)
is more and more important. The model of Ascarelli and Caglioti* gives an
IC having considerably too large oscillations. It gives, however, correctly
the qualitative behaviour of IC.

Figure 3 shows that the structure {actor for aluminium as obtained in a
neutron scattering experiment using a neutron wavelength of 2.4 A is strongly
distorted (amplitude of main peak is reduced by about 109%) and that it is
seriously affected at the leading edge of the main peak. Correction of the
experimental data in the usual way?? using f"(Q) instead of ¢%g (Q) means
that multiple and (in cases where applicable) incoherent scattering will be
underestimated, because of the large difference between PC and IC at very
low Q-values. It is also obvious that if the height of the measured main peak
of S(Q) is used for normalization purposes and not a vanadium calibration
measurement the resulting S(Q) will be seriously distorted.

This holds also for copper, the PC’s and IC’s of which are displayed in
Figures 4 and 5 (cases II and III). It is interesting to note that ¢y (Q) for
copper and aluminium are of similar magnitude for A = 2.4 A, irrespective
of the mass difference.

VEL is a convenient model to study the influence of the magnitude of the
quasielastic scattering S(Q, 0) on ¢(Q). We can exploit the fact, that the lower
moments of VEL are not affected by the choice of v. Figure 6 compares the
IC for liquid aluminium for v = O and v = 1, where v = 0 implies an increase
of S(Q, 0) of 349 at the main peak when compared to v = }. As expected
the increase of S(Q, 0) leads to a reduction of ¢y (Q). This ¢4 (Q) is in
better agreement with the MD-result ¢gyp, except in the Q-region around the
main peak.

Recently, a number of experiments has been published, aiming at measur-
ing S(Q) over a wide range of densities and temperatures for liquid rubid-
ium.!#23:24 A5 PC does not depend on the density and IC is dominated by
the topography of S(Q, hw) at large neutron wavelengths a systematic error
will be introduced when correcting the experimental data by the conventional
Placzek method. Fully aware of the fact that ACR will reflect this only
qualitatively we have calculated ¢,cr(Q) using the parameters of the experi-
ment of Block et al.?? on expanded liquid rubidium (See Table III). The hard
core parameter ¢ has been taken from their fit of the Percus-Yevick hard core
structure factors Spy(Q)?° to the experimental data. Spy(Q) has been used as
input to ACR. Figure 7 shows the resulting ¢ ,cx(Q) for the two temperatures



08:49 28 January 2011

Downl oaded At:

248 U. DAHLBORG AND B. KUNSCH

S
OIS
2-

]-

0 ’ T T T T

A

03

0.2

Ak

Q) 1]
Q [N
an

G T L T 7i . T L
/
-0
-0.24
/
-0.31
0 1 2 3 L 5 o4

FIGURE 5 PC and IC for liquid copper at 1393 K. Parameters correspond to case III.
Notations see Figure la.

together with the corresponding f'(Q). For convenience the two Spy(Q) are
also included in Figure 7. Despite of the qualitative nature of the IC obtained
via ACR, there is a clear indication, that PC is not adequate at this long
neutron wavelength and that a model for S(Q, hw) is needed to correct S(Q).
It is interesting to note that ¢ ,x(Q) increases for Q — 0 in qualitative agree-
ment with the measured structure factor (See Figure 1 in ref. 23). Further, at
this large neutron wavelength the normalization to vanadium may be in
error if the vanadium data are corrected using PC. To obtain an estimate of
this we used IGR as the simplest assumption possible for the scattering law
of vanadium. A calculation of IC then gives that 0.11 < ¢;gr(@) < —0.03
while 0.7 < f"(Q) < —0.05 for 0 < Q < 2.5A~'. This corresponds to a
possible calibration error up to 4%,
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\

T L T
3

FIGURE 6 Influence of magnitude of S(Q, 0) on ¢yg.(Q). Parameters correspond to case I1I.
Triangles: ¢%g (Q) obtained with v = 4, circles: ¢3¢ (Q) with v = 0. For VEL the parameters
of liguid aluminium (Table 1) have been used. For convenience, ¢3p(Q) (see Figure 3) also has
been included (squares).

TABLE 111

Numerical values of the parameters of
the experiment on liquid rubidium, as
used in the calculations of ¢,cr(Q).
Notations: T = temperature, p = num-
ber density, ¢ = hard core diameter. The
value of C has been chosen as no value is
given in reference 23.

T p a i C
K A3 A A

450 0.0100 4.2

1300 0.00735 3.8 49 40
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FIGURE 7 PC and IC for liquid rubidium at 1300 K and 450 K. a) S,y{(Q) at 1300K (circles)
and at 450K (crosses) b) full line: /7(Q) at 1200 K, dashed line: /(Q) at 450 K, circles: ¢,cx(Q)
at 1200 K, crosses: ¢ ,cx(Q) at 450K.
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From the calculated results displayed in Figures 1-7 the following con-
clusions regarding the correction for inelastic scattering in a neutron diffrac-
tion experiment can be drawn:

i) The differences between IC and PC are not negligible especially not for
neutron wavelengths of the order of 1 A and larger.

i) K(Q, w) takes satisfactorily quantummechanical effects into account.

iii) The Schofield prescription (8) is valid for large incoming neutron
wavelengths.

iv) There is no general prediction whether the structure of S(Q).,, is

reduced or enhanced due to IC in a diffraction experiment. This depends
both on the neutron wavelength used and the Q-range under investigation.

v) ¢%e(Q) which we regard as the exact IC can be approximated by
PVe(Q) = Q) + dver(Q) — Q) (18)

as an alternative to using K(Q, w).

It is expected that i)-v) hold generally, not only for the VEL model (see
also section III).

i THE PLACZEK CORRECTION FOR SIMPLE DENSE GASES

Gases are particularly well suited to reveal the dependence of IC to the topo-
graphy of S(Q, hw) as the IC’s obtained for different densities at the same
temperature all correspond to the same PC. The study of the structure of
gases at different densities gives the opportunity to gain information about
the triplet potential.'*

Here we obtain IC from two models: i) ACR and ii) the Q-dependent triple
relaxation time model (QTRT).2® Both models are calculated for hard
spheres. The QTRT is extended by applying K(Q, w) and thus the IC is
denoted ¢grer(Q). The parameters have been chosen to agree with those of
the experiment on krypton gas'* (see Table IV).

TABLE 1V

Numerical values of the parameters of the
experiment on krypton gas as used in the
calculations. For notations see Table I1L

Ay C T g p
A K A A

2.39 1.51 295 4.0 0.000258
2.39 1.51 295 4.0 0.00288
2.39 1.51 295 4.0 0.00619
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Figure 8a shows the result for ACR. The PC for a black counter is also
included as this was the correction used in reference 24. Figure 8b shows
the correction obtained using the QTRT-model. ¢pgrp(Q) was calculated
for the highest and lowest density in Table IV. Corresponding to scattering
laws having the same zeroth moment ¢orp7(Q) and ¢,cx(Q) are in good
qualitative agreement. The difference reflects the influence of the higher
moments.

We have also calculated IC using ACR but instead of Spy(Q) the experi-
mental S(Q) of krypton was inserted. Except for small anomalies close to the
upper limit of the experimental Q-range, caused by the limited Q-range over
which data for S(Q) were available, there are only small differences as com-
pared to the hard sphere case. Especially there is no increase of ¢,x(Q) for

¥
[\
om ° a 1 S b
\\
Q
d 0 T
Q.
0.0 1
-002 ﬁ
-0.031
.0.0‘-
-0051
S S
OfA) Q(A)

FIGURE 8 PC and IC for krypton gas. Parameters correspond to the ones given in Table V.
Notations: a) dashed line: Placzek correction assuming black counter, full line: f'(Q), circles:
Dacr(Q) for p = 0.000258 A~ 3, crosses: pacx(Q) for p = 0.00288 A3, triangles: ¢ ,cx(Q) for
p = 0.00619 A~3 open squares: ¢,ga(0).

2) full line: f*(Q), circles: pgrgr(Q) for p = 0.000258 A3, triangles: dqrer(Q) for p0.00619
-3
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Q — 0 and also the oscillations of ¢ cx(Q) are more damped than in the hard
sphere case, as expected. Thus a correction using f'(Q) seems to be adequate
to about +0.5% in the range 0.2 < Q < 4.3 A~!. It should be noted, how-
ever, that the angular dependence of IC may introduce an error in the
calibration procedure.

Iv SUMMARY AND CONCLUSIONS

We have calculated IC and PC for liquid aluminium and liquid copper for
a number of neutron wavelengths covering the full range of energies used in
neutron structure work. It has been shown that the deviations of IC from PC
exceed the statistical errors which are associated with such experiments for
neutron wavelengths above 1 A. As the extension of the expansion of Placzek 2
to include higher order moments does not seem feasible, one should avoid
measurements using larger wavelengths when measuring the structure of
liquid metals in cases where no appropriate models for S(Q, hw) are available.
However, as there is 2 number of good reasons for using high neutron wave-
lengths we believe that ACR is a useful model to calculate a first estimate of
IC, having the correct qualitative behaviour and giving an upper limit for the
magnitude of IC. The structure factor required in ACR may be approximated
by S..p(Q) or by Spy(Q). In cases, where models are available either from a
fit to inelastic experimental data or from molecular dynamics calculations,
they are usually constructed to fit the first classical moments of S(Q, ).
In order to allow for quantummechanical effects as detailed balance and
recoil in an approximate way, we propose either of two methods as described
in section II. ‘

As example on estimates of IC we have included into our discussion liquid
rubidium and krypton gas, both at several densities. The parameters have
been chosen to represent actual experiments.'*?? There are strong indica-
tions that the correction using PC is not accurate enough for the liquid
rubidium experiment, whereas it may be appropriate for the krypton case.

Finally it should be stressed once again that a brief knowledge of S(Q, iw)
is necessary if a measurement of S(Q) is to be properly corrected for inelas-
ticity effects. This conclusion should also be applicable to molecular system
but a discussion on this point is outside the scope of this paper. A series
expansion of the scattering cross section including only the terms correspond-
ing to the first three energy moments is not appropriate for today’s demands
of measured S(Q)accurate within 1 9. This is a fact which has been mentioned
before but it has not been demonstrated so clearly as in our calculations.
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