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analytical solution are examined! a) the ca.:;e 
o~ mutually orthogonal eigen polarizations 
and b ;> the case of high resonant gamma-ray ab
sorptkon. For these cases the boundary-value 
problem for a crystal in the form of the pla
ne-parallel plate is solved and analytical ex
pressions for intensity and polarization cha
racteristics of diffracted beams are obtained. 

The case of high resonant absorption ( ab
sorption length is much smaller than extincti
on length) is examined in details. In this 
case the·polarization tensor of diffracted wa
ve may be presented in the following form 
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wl;J.ere :Z ext is the. polarizatio:q. tensor o:f the in
Ckdent wave, L kS the crystal thickness, 

Comparison of.the d~velo~ed approach with 
the results of kknematkcal (Belyakov & Bokun, 
Acta Cryst. (I975) A3I • 737) and Cl.Jnamical 
(Smirnoy & Belyakov, ZhETF.(I980) 22, 883) 
theory kS carr~ed out. It ~s noted that the 
comparison of e::...--perimental data with the cal
culation in framework of the presented appro
ach may be used for estimates of crystal per
fectness. 

i L9-03 DE'rERMIKA.TION OF FERRO:I!U.G.NEUC 
DOilUN STRUCTl:JliU5 BY DANS OF :liiOSsiU.u:ER 

DI:ll'll!'RAC'fiON. By R. Ch1 Bokl.m. All - Union 
Rese~~~rch · Insti tu.te of Ph;rsical-~echnical and 
Radioteehnical Measurements, Moscow, USSR. 

~ue new neutron methods used for examination 
of magnetic doma.ins in the cry~talline volume 
(Somenkov Y.A.et al.; Schlenker M.et alo(I972-
I977)) require of unique equipment and rather 
large specimen thicknesses>IOOmkm. As it will 
shown below,The .MOssbauer diffraction of 1"-qu
anta is usable for the less thicknesses of the 
magnetic crystals eontaining the isotope 57Fe. 

Mossbauer diffraction by ferromagnetic pla
ne-bounded crystal was considered in symmetric 
Bragg case. The sim.plif;yillg asSUlllt:ptions w<&~r-e 

follorillg£the crystalline plate is divided al
ong its thickness into two !80° domains, which 
are magnetized parallel to the plate bounda:i:'y 
and to domain wall; tho;re is the mosaic crys
tal with I atom Fe per cell; Rayleigh sc-atter
ing at the Bragg angle is negligible; incident 
r-quanta are unpolarized.HOssbauer diffraction 
theory for mosaic crystals was applied here. 
Mossbauer spectrum. It(E)of Bragg reflection at 

e angle -ee waa ~eul.ated in the ~e of Udi
rii.wll ~NW!.- ~tiu with ~(II ill! a U?

ianu of T~"twil ~ :f.ll.'NI. h8omat ~) ~ 
~ Ofi"tm 'f'-qu..tm.Wlill. polarisatiu. di~B~
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loeatiu. 'fl:l.e eff111ct @f dol~Uii.n JlilNilltU.e® 1f11(J:) .. 
.. '[It(E)-Ie(lO] /1°010, 'I!Wilre I 0 (E) im~~ _liillllllball€U~ 
$peetrum. in a !!iUe;le dolUin M8e, is ,P.vP by 
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flllrromagnetJ.c aD.Ill ad the ueJ.denco cti.NctJ.cm,; 
Y1if'(I+eos2~ )/ [l+(21Vr) 2], f- the im.tll."i.rude 
~ssbauer line Width§ jl 0R-ab111orp'tiu factors 
for the nuclear md ~leigh ~at-t@l~l!l (~ 

nuclear absorption is SJt~ so in thi111 ease 
th®~ plate thickn®~ss is aeeept@ld infinite :UN). 

For the I~ isotope 57Fe crystal possessing 
t< :;o :lilltm. the llll"xi l!!l!al (j)ff@l4/>t wt ex'"®d 5~ 

that illl quite m.easurableo For the determinati
on of a d®pth t•sin-G-8 it can belt used both th.e 
dep@ll.dencea of intensity (or·1ft): onE and on 
if. At th.e same time the polarization llll®~ 

ments of scatter-ed ro<>qwmta can be used tooe 

11.9-04 HIGH RESOLUUON DIFFUSE X-RAY SCATTER
ING STUDIES OF COPPER SINGLJ~ CRYSTALS. By 
Krishan Lal and Bhanu Pratap Singh, National 
Physical Laboratory, Hillside Road, New 
Delhi- 110012, INDIA, 
In the melt grown crystals at the growth tem
uerature the concentration of vaeancies is 
very high. As the crystal is cooled to room 
temperature all the vacancies in excess of the 
thermodynamically expected number are unable 
to move out of it. In the present investiga
tion these excess vacancies and their aggrega
tes have been studied by measuring diffuse 
x .... ray scattering (DXS). The :following two types 
of crystals have been investi~ated: (1) As 
grown crystals (Sample A), (2) Crystals which 
have been subjected to prolonged annealing 
near melting point to reduce the concentration 
of excess vacancies (Sample B). DXS measure
ments have been made on a triple crystal X-ray 
diffractometer around 200 reciprocal lattice 
point (relp) with the scattering vector along 
the reciprocal lattice vector, perpendicular 
to it and at 45° to it. The distribution of 
the DXS intensity around the relp is very 
different in Sample A :from that in Sample B. 
This shows that as in the case of Si single 
crystals (Lal and Singh, Acta Cry st. A36, 178 
(1980)) and alkali halide single crystals (Lal 
and Singh, ICCG-YI, Moscow, (1980)), in Cu als~ 
the main contribution to the observed DXS is 
from defects present in the specimen. There is 
no significant contribution from phonons at 
room temperature. !'lainly vacancy type defects 
are present. Vacancies are observed to clus
ter in Sample B. Detailed study of the size 
and shape of the vacancy clusters is made. 


