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NOTE 

Letter to the Editor about “Comments on the Defect Structure in 
Wktite” 

In paper (Z), concerning the defect struc- 
ture of wiistite Fe,-,O, a mean value p = (z 
+ t)/t = 2.4 was determined with a small 
statistical scatter such that tAp = 0.03 but 
with each value being known with an evalu- 
ated absolute uncertainty kO.4. Contesting 
a note (2) which discussed this uncertainty, 
it is important to point out that, of course, a 
small variation of p cannot be excluded 
within the range [2.0-2.81. In addition, 
good agreement with most of the results in 
the literature is observed. 

The results (1) were obtained without 
making the classical correction for thermal 
diffuse scattering (TDS) which can be eval- 
uated, for example, from Chipman and 
Paskin’s model (3, 4). For this reason, 
Gartstein and Cohen (4) have discussed the 
procedure chosen in (I) leading to the mean 
value of p. According to them, the TDS 
correction would modify the final results in 
a large way. 

The purpose of this note is to rebut this 
affirmation and to justify the experimental 
procedure selected in (2). 

1. The major part of the results published 
by Cheetham et al. (5) is not modified in a 
large manner by TDS corrections. The au- 
thors (5) clearly explain why these correc- 
tions are not useful. 

2. In the least-squares procedure, it is 
well known that the largest intensities are 
predominant in the calculation. So the most 
accurate intensities Z(hkl), i.e., those mea- 
sured for the peaks (200), (220), and (222) 
for the smallest 8 angles, were selected to 
determine the two parameters B and p. For 
higher-angle peaks the background is too 

complicated to be evaluated because of the 
overlapping of several undulations. 

3. To make a correct TDS calculation, it 
is necessary to estimate the experimental 
factor (A . cos 0) from the diffraction 
profiles. In the so-called second method of 
(1) considered alone as physically 
significant the Bragg peaks have been ex- 
ploited taking into account their profiles, 
the diffuse scattering varying with z and 
with the temperature, and the errors in- 
volved when drawing the various profiles. 
Such a variable background includes the 
TDS contribution. In other words, the TDS 
correction is only valid when a flat back- 
ground is involved without any defect 
structure, which is not the case in wiistite 
Fe,-,O. 

However, an overestimation of the true 
TDS influence on the final results may be 
given. Let us choose a sample with a small 
value of z in order to minimize the defect 
structure influence: no 3 with z = 0.058 at 0 
= 1075°C (1). According to the model (3) 
and using the intensities measured by the 
second method (1): 

(Thk[ = (,r/3)“3 . h2 + k2 + l2 

Acosf3 BP .-. -. 
A 4 

According to the law [91 from (I): 

B(zAV = Bst(4 + b,(0). 

At 8 = 1075”C, B&1075) = 2.7 ii2, 
B&0.058) = 0.20 A2, A = 1.0 A, a = 4.37 
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A, A. cos 8 = 0.061. The values found 
for o are ozoo = 3.8%, cl220 = 7.7%, (T222 
= 11.5%. 

which were partly described in (6, 7) and 
which will be published shortly (8). 

We may calculate BP, assuming that the 
u values are small, that is to say: Zobs = 
Ztme . exp(+o,,,). So we find: 
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This remark seems to validate again our 
experimental procedure which allows us to 
deduce the values of p without making any 
TDS corrections. 
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