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17.5-4 THE VARIANCES AND COVARIANCES OF
MEASURED INTENSITIES IN PRECISE LATTICE-CON=-
STANT DETERMINATION BY THE BOND METHOD. By

E, Gatdecka, Institute feor Low Temperature and
BTructure Researchy, Polish Academy of Sciences,
pl. Katedralny 1, 50~950 Yroctaw, Poland.

Precision of measurements on the Bond diffrac-
tometer depends on several factors as discussed
in my papers (Urbanouicz E., (198D ., Acta Cryst.
A37, 364-36B and 369-3732). In theoretical con-
siderations it is often assumed that the var-
iance of measured intensity is equal to number
of counts, This result from Poisson statistics
and from the assumption that the only source of
statistical errors is counting statistics and
all the other factors are negligible., In pre~
sent paper beside counting statistics the fol-
lowing parameters which influence the statis-
tical errors are taken into account:

a) & (V)/V - fluctuation of the power voltage,
b) G(&))M - statistical angle-reading error,

¢) 6w~ the error in positioning of the angle
by stepping motor.

As a result, the following formula for the var-
iance of measured intensities was deriveds
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G (hi) = egh; + ephy + 6w ;)
where: hi ~ the number of counts in i-th posi-

tion of the sample (i = =p,s.4,p and
the number of the scanning points),
w; - angle position of the sample,

h? - the first derivative Oh/Ow in the i-th
positioen,

22
Gz(wg =8, + 1%, ey =1, e, = Gz(V)/Uz,
(62(w), + p&%(4w))/2,
e, = [6%(), - o6/ (2p%).

8#n analysis of the covariances of angle posi-
tions oN of the sample leads to the conclusion

2 + 1 =

i

€z

that in the case of automatic scanning the co-
variances between the values @y and W,

(i, = =Psesesp and i ¢ 3j) cannot be neglec-
ted, as their values given by the formula

cou&ai,coj) = 8y + ije, - ji- ileg
where eg = GZ(ACJ)/Z ’

are comparable with the values of the varian-
ces,

Covariances between QE,(Dj (angle positions)

result in correlations between measured inten-
sities hi’ hj:

! = h?R?
cov(hi,hj) hihjcov(ag,aﬁ)

The model of variances and covariances of the
measured intensities has been verified on the
bagis of several series of experimental data,
Experimental conditions were discussed when:

1) we can take Gz(hg = h, ,
2) fluctuations of the pouwer voltage are
assential,

3) dispersion of paosition angies of the sample
cannot be neglected,

COMPUTATIONAL METHODS AND ERROR ANALYSIS

17.5-5 PSEUDOTRANSLATIONS AND STATISTICS. By
G. Cascarano, C. Giacovazzo & M. Luié, Diparti-
mento Geomineralogico, University, 70121 Bari,
Italy.

Pseudotransiation symmetry frequently occurs in
crystal structures. Their effects on the struc-
ture Tactor sitatistics has been studied by dif-
ferent authors in some aspects and in few space
groups. It seems interesting to describe a gene
ral theory which provides the distribution of
the structure factors in any space group for a-
ny combination of the pseudotranslations.

An important complementary problem is that of
deriving, from the observed statistical effects,
information about the pseudoiranslations : for
example the nature of the pseudotranslations,
the percentage of atoms which are related by
the pseudotranslations, .. Such an informa-
tion is of primary importance in the field of
direct methods, where the particular features
of the structure have to be taken into account.

17.5-6 EFFECT OF HEAVY ATOMS ON INTENSITY

STATISTICS OF X-RAY DIFFRACTION EROM CRYSTALS.
By D. Pradhan, S. Ghosh and G, D. Nigam, Depart-
ment of Physics, Indian Institute of Techno-
logy, Kharagpur-T721 %02, India.

It is well known that if the unit cell con-
tains one or few heavy atoms in addition ‘o

a large number of light atoms, the distri-
bution of x-ray intensities usually deviate
considerably from those inferred by Wilson
statistics. In such cases, strong correlation
between atomic positions results from the
finite radii of atoms, which prevents complete
randomness in the distribution of atoms in
the unit cell.

4 modified cumulative distribution function

of normalised intensities is derived for a
triclinic cell when heavy atom occupies
special position in the unit cell. The distri-
bution being considered, the remaining light
atoms would no longer be randomly distributed
in the midst of heavy atom in the whole unit
cell. It corresponds, in fact, to an in-
accessible volume, which is assumed spherical,
around the heavy atom with radius equal to the
sum of the radius of heavy atom and the aver-
age radius of light atoms. This inaccessible
volume would modulate the average intensity
and the distribution parameter as a function
of 8. Numerical study is made to investigate
the effect of the inaccessible volume on the
cunulative distribution function. The results
are compared with experimental distributions
for rubidium di-o-nitrobenzoate and potassium
hydrogen di-o-nitrobenzoate.



