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If the radiation used for the diffraction experiment is 
highly absorbed by the sample atoms, the scattering length bi 
becomes complex and Friedel#s law 

2 2 
1 r ... 1 = 1 r ... r (3) 

hi -hi 

is violated for some reflexes in a sample containing one kind
of enantiomorphic crystals. In this case in place of equation 
(2) we write: 

(4) 

where a... is proportional to the structure factor and a -+ + a ... = 1. 
hi hi -h i 

If a-+ /,a ... the right-hand side of equation (4) doesn~t vanish. 
h i -hi 

In this way it i$ possible to determine c~ for odd r also. e 

DISCUSSION 

The most of common crystal structures possess inversion and/ 
or mirror symmetry elements. In the Matthies-Helming classi f i
cation they belong to types II or III. In these cases even ano
malous scattering cannot avoid some loss of information in ODF 
determinations, leading to the occurrence of ghost effects. No 
loss of information in anomalous scattering experiments is _ex
pected in type I crystals having neither inversion nor mirror 
symmetry elements. Prominent examples for this type are quartz
like structures (symmetry class D3). Because of the interest of 
geological fabric analysis in prefered orientation of quartz 
rocks, the possibility of avoiding ghost phenomena is worth 
to discuss for this class of structures. Unfortunately no ima
ginary part of a scattering length of silicon and oxygen is 
known in all the range of thermal neutron wavelengths. In this 
way a·nomalous scattering experiments in quartz are not possible 
using neutron diffraction. On the other ' hand anomalous scatter
ing of X-rays in quartz is a well-known phenomenon131. Therefore 
the latter technique can be used to look for ghost effects in 
this substance. 

Th~ isotope 10s is a notable neutron absorber. Because there 
are quartz-like forms of the compounds SP0

4
and BJ'ts0

4
where 

silicon is substituted alternatively by boron and phosphorous 
or arsenic / 6/, the scattering of neutrons by apo

4 
was conside

red taking into account isotope 109 only and natural boron, 
which contains 20 percents of los. -------------~. 
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The structure factors for X-ray diffraction in quartz and 
for neutron diffraction in BP04 were investigated for the first 
22 low-index Bragg reflections. The structure of quartz has been 
taken from/ 4/ and the complex atomic scattering factors from/ 51. 
The data for BP0 4 are found in/ 5•6 1. · · 

Only six reflections show the wanted effect. According toll/ 
a maximum series expansion degree e = · 19 can be approached. The 
structure factors for the above-mentioned reflections are pre
sented in the Table (the pairs 1120/Il20 and 2240/2240 are struc
turally equivalent, but differ in their anomalous scattering 
part) . 

The weight factors ah. from equation (4) are also given in 
the Table. In general th~ largest differences between ah. and 

a-h. are found for 10BP04 ,but this material can only pos~es the 
1 

character of a model. For natural BP04 the necessary experimen-
tal accuracy has to be very high to see significant effects over 
all pole figures, taking into account inevitable corrections 
for irradiated volume and strong beam weakening, which are chan
ging during the measurements. Besides of Li, Od and some rare 
earth elements, 10s is one of the most neutron absorbing mate
rials, so the effect of anomalous scattering of neutrons for 
other substances is expected to be much lower than that given 
in the Table. • 

X-rav investi~>Rtions of nHilrtz SPPm to hP mnrP nntimi<:tir . 

The ano~alous sc~ttering effect should be seen in 1i2o and 1121 
reflections without essential troubles. To analyze the other 
reflections, the experimental accuracy has to be also high. 
Besides of the above-mentioned corrections the mean difficulty 
in this method is the high linear absorption factor p.-340 cm-1 

It permits only a sample thickness of some Io-2 mm for trans
mission diffraction technique, necessary for a complete pole 
figure measurement. Especially in natural rocks this specimen 
dimension is too small to give a representative grain statis-· 
tics of the most cases. The previous considerations are valid 
for one kind of enantiomorphic crystals, i.e., for left-handed 
or· right-handed ones. In general natural rocks will contain 
both forms. In this way, two independent ODFs have to be deter
mined from the available data simultaneously, leading to a lower 
possible series expansion degree. 

The' discussion of this paper has shown the principal possi
bility of low degree ghost corrections in quartz-like struc
tures by X-ray anomalous scattering, supposing a high experi
mental accuracy. The use of neutron diffraction for the odd 
part determination of the ODF is only possible with selected 
elements. 

5 



REFERENCES 

I. Matthies S., Helming K.H. phys.stat.sol.(b), 1982, 113, 
p.S39. 

2. Matthies S. 
3. De Vries A. 
4. Wright A.F., 

36, p.371. 

phys.stat.sol. , (b), 1980, 101, p.K111. 
Nature, 1958, 181, p.1193. 
Lehmann M.S. J.Sol.State Chemistry, 1981, 

5. International Tables for X-Ray Crystallography, 1974, vol.IV. 
6. Dachille F., Dent Glasser L.S. Acta Crystallographica, 1959, 

12, p.820. 

6 

Rece i ved by Publishing Department 
on October 6,1983. 


