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11.7-01 DOTOSNHMCCILT TP JTUHAMIUECKCM PAC-
CEID PEHTTPHORCIVE JVUEH B UNBATRHHE U
PEAJRHEX HPUCTANIAX, M.B.Hpyraos, K.I.MscHu—
KOB. BHIH "HeayunpmGop", Jlemmurpar, CCCP
JKCIEDPHMEHTABHO I TEOPETHUESCKN NCCIeNOBaHH
KPUBHE YIVIOBHX 3aBHCEMoCTeil BHXOoIa GQOTOSMIC—
cun (OK) mpw IUEAMPYIECKOM DACCEAHWE DEHTIe—
HOBCKHX Jyuell B COBEDUEHHHX KDUCTaLIEX U B
KpHCTa/aX C HADYVEEHHHM B Pe3yiIsTarTe BHENHUX
BosmeficTEui (smmraxcuns, HMIVISHTAITA HOHOB, U
T,I{,) OPHIOBEPXHOCTHHM CHOEM. ILpH HHTEDIDe— .
rarm® ®K coBepmeHHOIO KpUCTaAla DONUSDKARE—
eTcA OPONODIMOHAASHOCTS HOTOBMICCUH HHTeH—
CUBHOCTH DEHTTEHOBCHKOTO BOIMHOBOTO HOJS B
MecTax JIOKAMI3alil aToMOB, UTO [O3BOARET He~-
MOCPEICTBEHHO HaO(/MONaTh S(eXT BopManHa B
cryuae bparTa, [pH IH@pakipo Ha KDHCTAILAEe
KOHEYUHON TOJUMHE IeMOHCTPHDYeTca CoJlee KOHT-—
pacTHoe OposmiaeHme 30FeKTa HeHNeANoBYVHr" Ha
OK mo cpaPmHeHwio ¢ KpuBmvz xadamns (KiK. Ho-
Ka33Ha BHCOKaf UyBCTBUTENBHOCTE: P E XaoTH~—
UeCKUM ¥ HANDABISHHHM CMEHEeHWUAM aTOMOB U3
PElleTOUHHE HOJONEEUE B IDUIOBEDXHOCTHOM
Cn0e, B TOM HUUGCAe ¥ B TeX Ciyvadx, xorma KKE
Oomsry K KE COBeDEHHOTO KpUCTaLIa.

11.7-02 THE DYNAMICAL DIFFRACTION DISPERSI-
ON SURFACE FOR CRYSTALS WITH SUPER-
LATTICE, By I.R., Entin, Institubte of Solid
State Physics, USSR Academy of Sciences,
142432 Chernogolovka, Moscow district, USSR,

The theory of the effects occuring with X-ray
diffraction on a crystal with a periodic dis~
placement field can be developed by two means.
The first approach uses bthe theory of diffrac-
tion by a distorted crystal e.g. in bterms of
the Takagi equation system., Such technique is
usually effective only for a one-dimensional
geometry of the problem. Consideration of a
crystal with a periodic displacement field as
an ideal crystal with a modified translation
gymmetry is more general. The reciprocal lat-
tice contains the satellites H +n g @8 well

asg the principal points ﬁ: where'f; ~ the su—
perlattice vector. When K 7>k j(g;% where k-
the wave number of incident radiation,JXig-

the Fourler component of the polarizability,
the problem can be reduced to a number of in-
dependent two-wave problems (R.KShler et al.
PSS (b) 61, 439, 1974), If KS and kpf;ﬁare

the values of the same order the principal
point and the satellites can be near the Ewald
sphere simultaneously, and the problem does
not reduce to the two-wave one, An analytic
solution is obtained for a small amplitude of
modulation, The result can be represented as

a modified dispersion surfaces. As the length
of a reciprocal lattice cell for a crystal
with superlattice is equal to ng the disper~

sion surface represents in zeroc approximation

REAL AND IDEAL CRYSTALS

a set of dispersion hyperbolae shifted by'f;

relative to one another, The greatest changes
of the elgenvalues occur in hyperbolic inter-
sections, degeneracy connected with intersec—
tion being partially or completely lifted.

With ﬁ;lfﬁ'(Figal) gelf-intersection is pos—
sible when KS>‘A Kol where A_fo-minimum split-

ting of the two-wave dispersion surface. With
a weak modulation purely imaginary gaps occur
in intersections. The degeneracy of the real

parts of the wave vectors is lifted at a par—
ticular modulation level depending on the va-

lue Imﬁxiﬁ. When'f;nif(Fig.2) the degenera~

cy is lifted for any modulation level. The in-
tersections correspond to superstructural re-

. flections whose angular positions differ from

the positiong predicted on the basis of the
kinematic theory. The imaginary part of the
correction describes absorbtion and allows to
explailn the Borrmann effect resonant suppres—
siona

Fig.1 Fig.2

11.7-03 VIRTUAL BRAGG SCATTERING: A PRACTICAL
SOLUTION OF THE PHASE PROBLEM. By L. D. Chapman, D. R.
Yoder and R. Colella, Physics Department, Purdue Univers-—
ity, W. Lafayette, Indiana 47907.

Multiple beam diffraction can in principle be used for
phase determination because the relative phases of the
various structure factors involved play a role in the
measured intensities. We propose to make use of
"Virtual Bragg Scattering", which is basically 2-beam
diffraction with slight but measurable perturbations due
to N-beam effects. The (222) reflection of s%licon has
been accurately measured with Cr-Ke (A=2.29 A) in the
symmetric Bragg case, for different values of the azi-
muthal angle ¢ which measures the rotation of the crys—
tal around the scattering vector. A strong Umwegan-
regung peak, the (222-111-111), was examined in detail,
and found to have a width A¢ of about 0.7°. It was
found that appreciable N-beam effects (2%) are detect-
able for ¢-values 4° off the Umweganregung peak. The
mechanism responsible for such effects is inherently
different from that operatimg on the tails of an ordi-
nary 2-beam diffraction peak. It involves transitions
that do not conserve energy. Hence the name of "Virtual
Bragg Scattering”. The measured perturbations around
the (222-111-111) Umweganregung peak are in perfect
agreement with theoretical calculations. It is shown
that changing the sign of one of the structure factors
involved completely changes the expected ¢~dependence of
the N-beam perturbations around the Umweganregung peak.
Phase information is therefore shown to be recoverable
in this way. We believe that this method can be applied
to mosaic crystalsg, for which real phase problems exist.
In fact, given the conditions under which the present
experiment is done, the global ipteraction between
x-rays and crystal is very weak. The probability of
multiple scattering is small, and in such a situation
dynamical and kinematical theories predict the same
integrated intensities.




