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11.7-11 EXPERIMENTAL DETERMINATION OF ENAN-
TIOMORPHS BY THREE-BEAM DIFFRACTION. 
By K. Hummer and H. Billy, Institut fur Ange­
wandte physik, Lehrstuhl flir Kristallographie, 
Loewenichstr. 22, Universit~t Erlangen, FRG. 

The experimental determination of structure 
invariant triplet phases allows the fixing of 
the absolute configuration. By recent investi­
gations it,is well established that the triplet 
phase sum ~ of F(-~)F(R)F(~-h) can be deduced 
from the rocking curve profile of a Psi-scan 
experiment scanning trough a three-beam posi­
tion. For non-centrosymmetric structures four 
typical profiles can be observed. For ¢=O, " 
asymmetric profiles result, whereas ¢=±~/2 re­
sult in a symmetrical decrease or a symmetri­
cal increase respectively. 
In a first approximation this behaviour can be 
explained by the superposition of the wave 
diffracted by the net planes of h and the "Um­
weg" wave successively· diffracted by the net 
planes of g and ~-R. Their phase relationship 
is governed by the constant triplet phase and 
an additional resonance phase shift by", cau­
sed by the reciprocal lattice vector R passing 
through the Ewald sphere. Simultaneously the 
amplitude of the "Umweg" wave is turned on and 
off continuousl~ The interference between both 
waves can be graphically displayed by a vector 
diagram in the complex plane. 
As the triplet phases of enantiomorphs differ 
in the sign of their imaginary parts in this 
case hi~hest influence to the Psi-scan profiles 
is for ~=±,,/2 and the two cases can be well 
distinguished. Experimental results of L-Aspa­
ragine will be reported. 

11.7-12 CONTROL OF ANOMALOUS NEUTRON TRANSMIS­
SION BY ULTRASONIC VIBRATIONS. By B. Chalupa, 
R. Michalec and P. Mikula, Nuclear Physics 
Institute, Czechoslovak Academy of Sciences, 
250 68 Rez near Prague, Czechoslovakia. 
One of the most important phenomena following 
from the dynamical diffraction theory is the 
effect of anomalous transmiSsion (AT) of ra­
diation (X-rays, neutrons) through absorbing 
perfect crystal (G. Borrmann, Z. Phys.(1941)~ 
157; D. Sippel, Phys. Lett. (1964) 8, 241). 
Deviations from the ideal structure-(imperfec­
tions, elastic deformation) bring about the 
distortion of the wave field inside the crys­
tal and partially or completly restore high 
absorption. 
The effect of AT may be Significantly influen­
ced by means of ultrasonic vibrations in the 
crystal which may have either resonant or non­
resonant character. 
Ultrasonic vibrations having the wavelength 
equal to the extinction thickness and the wave --..... ...,.. 
vector parallel to AK • KOI - K02 (perpen-
dicular to the scattering vsctor) may bring 
about a suppression of the AT due to resonance 
interzonal scattering mixing Bloch states on 
the upper and lower branches of the disper­
sion surface (I. R. Entin, ZhETF Pis. Red. 
(1977) 26, 392; V.K. Ignatovich, R. Michalec, 
P4-83-189, Preprint ~INR Dubna (1983). 
When the vibrations are excited in the direc-
tion perpendicular to AK, the AT effect may be 
influenced through the elastic deformation 
caused by them. Furthermore,in case of thermal 
neutrons,Doppler effect may playa significant 
role in the studied diffraction process. 

Recently we have studied the influence of me­
chanical resonance vibrations on AT of neu­
trons in a perfect InSb Single crystal haVing 
the thickness t equal to 10 mm (~t~2xlo2m-l, 
~ - linear absorption coefficient). A double 
crystal (1,-1) arrangement was employed uSing 
the neutron of 0.118 nm wavelength, reflected 
by (220) planes. The FWHM of the double-crys­
tal rocking curve was 1.8 seconds of arc. 
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The above displayed figure represents the ex­
perimentally measured transmiSSion curves for 
nonvibrating crystal (Tn) and for the same 
crystal vibrating at a frequency of 2.26 MHz 
(Tv), eXCited into vibrations by means of 
piezoceramic BaTi02 • The restoration of the 
AT effect depends on the vibration amplitude 
and as such may be easy controlled. 

11.7-13 EXTINCTION IN NEUTRON DIFFRACTION. 
A QUANTUM MECH.ANICAL TREATMENT. By J. Kulda, 
Nuclear Physics Institute, Czechoslovak Acade­
my of Science, 250 68 Rez near Prague, Czecho­
slovakia. 

The usual approach based on analogy with the 
optical treatment for X-rays is abandoned in 
favour of a consequent application of quantum 
mechanics facilitated by the completely nonre­
lativistic character of the neutron wave pro­
pagation. Starting from the time-dependent 
Schroedinger equation (SE) a unified formula­
tion of the diffraction theory is obtained in­
cluding as a limiting case the usual dynami­
cal theory for perfect crystals based on the 
stationary SE. 
The Takagi equations are shown to be equiva­
lent to the time-dependent SE recorded in ma­
trix form il1. the representation of the plane 
waves exp(i~r). Their exact solution for a 
deformed crystal is bypassed by calculation of 
the probability of transitions between the 
neutron eigenstates caused by the time varia­
tion of the interaction potential. A simpli­
fied fOTm of the expression for reflectivity 
(Kulda, Acta Cryst. A40 (1984) ) is derived 

p(e) = 1 - eXP(-QIClejasol-1) (1) 

yielding a good approximation for a wide range 
of types and magnitudes of elastic defol"mation. 
The 1st order perturbative solution of the 
time-dependent SE yields fOT the integrated 
reflectivity an identical formula as the kine­
matical approximation. The higher orders repre­
sent the contributions of multiple processes 
to the scattering amplitude of the crystal. 


