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X-Ray Diffraction, Electr-on Denoities and

Chemical Banding

W.H.E.Schwarz, L.Mensching, K.Ruedonberg and L."Iller

(Theoretical Chemistry Groups, University of Slagen, Germany, and Iowa

State University, Ames, USA)

Molecular electron densities are often examined In the fore of diffe-

rence densities (0Os). Conventionally they are defined with respect to

the superimposed densities of the .whericakly jvr•gPd atoms. Them

DD* are denoted here am Total Difference Densities (TDfs. They are

particularly useful for the discussion of the electrostatic fields

created by molecules in the space around them. Hxwever, only atoms

Nith spatially nonde generate ground states are of necessity spherical-

ly symmetric. Most atoms with open p and d shells are not, and cones-

quetly their TOs are often dominated by nuadrupolar density distri-

butions which are the remult of the orientation of the undeformed

Mtomig Wmewmdtatee. These orientational effects can be quite large

and hid* the genuine atomc deformations that are associated with mole-

cule formatien. Oecause Of the smprposition of the atomcw orimtation

and chemical deformation effects, it is intrinsically difficult to com-

par* TDO of different systems, and the term adeformation densities"

for them eames unfortunate.

As a OWS appropriate quantity for the

lucidatioun of the -natue of chemical Charge
binding, the 1imclefrto n DnIL-

1 COD) As defined here with respect to De d ---
th. a prelecul of__ j

io" a t In addition to H
being -- ,,-- at their correct places Bon
In the elecule, 44eo hae their muli hag
polm appropriately orint. This proce-

dure is also a natural one from an Infor-

mtIOA thearaticl point of view. The Lir F
approach i applied to theoretical densi- Pair
ties to a series of small molecules and

to experimental x-ray scattering data of

a eeries of organic molecular crystals.

The eigemnvalues of the orientation teneors are compared with theoreti-

cal Olulliken populations. The CODs offer a coherent picture of bond

and lone pair density deformations. In particular fluorine, oxygen and

nitogen compounds do no longer exhibit exceptional features.

Il l I II I Li I ' I ii II I i ii
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The effects of hybridization, charge transfer and

constructive interference on the electron

deformation density maps of the first-row hydrides

Arthur A. Low and Michael B. hal

Abstract

Standard deformation density maps, molecular density aus

&be sum of the spherical atom densities, may show somW faskweW

coutrary to what Is expected by chemicul liaition. This is tos )
effects of laybridixton and chap banse o thee saps w" a

'mask the effects of constructive ntufernce of atomlc g itas.

Changlag sde choice of promolectle so the sum of va leagostate

hybrid atoms partitions the effects of hybridization out of t e

standard deformation density snaps. Anothe ebolce Of proaetesm144,
amly dke sum of the densites a1te o gly occupied a"V P* ........

orbitals, subtracted from the toauud OV Inmecular densfity p aces

deformation density maps whie* partitions out the effects of share

rander. This produces deformation density OWap which only show

he effects of constructive interifeece. These deformation dels i)

maps and various difference density maps of the first-row hydrides.

AN5 (A = LI-P, xl-4) are computed In order to observe the effects of

hybridization, charp transfer and constructive interference on their

deformation density maps.

___
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Polarisation effects in mg(water)6(hVdcogenmaleate)2
L teghem, A.T.H. Lenstra and 11.3. Geise
U.l. Altwerpen, Dept. Chemistry,
Universiteitsplein 1,2610 Wilrijk (Belgium)

An electron density study of the title compound was carried
out using low temperature (100K) X-ray and neutron data. A
nearly symmeric deformation density was observed in the hy-drogen maleate moiety, even though the moiety has no crys,.

tallogralphically iLqosed syetry. This observation points
towards a large internal consistency in the data. with the

Ng-ion at an Inversion center, the metal coordination ca-
tains three independent %*ter molecules. Only eri showe a
deformation density compatible to the distortion expcted
frce an ,ab-initiomode (14.1. . 2he distor ,on dservd
la the 120 bisefting plane of the two other water molecules
has no parallel in the theoretical model (fa.2.), end is
believed to be connected to the electmostetc iomtial es
ted by the 820 neighours. omnce, w calculated a defotmtiLs
potential from the difference between the multipole md
independent atm model, lowa o ut the %mterole n
investigation. For the 'normal' 320 we find a nearly oamstn
defomation potential (fig.3.), whereas the maps for the
'anomalous, 20 entities shoy much larger variations(fig.4.).
2he observed polarisation follows en electronic redisttibution
along an equipotential plans.

' .' *

-. ,, {C, '.

%
.................... . ...........

figure 1 figure 2.

) 0)

.ig e .....i.g ..r .
'° . ~ ..... ... . . . '

figure 3. figue 4.
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TransferabLiLty of loc.alzed charge distribuLions

Harry Bruning end Dirk'Fell

Chpacat PtYotce LabotorV , Twei*tUetv.risCty

PS. MO7OAC ftachedw, the HetPir;bndo.

The oalulatioh of the -*oleatrostatlc interaction in molecular

complexes requires "knowledge of the charge distribution in the

monomers. Only for small molecules this knowledge can be obtained

by quanttmchomical calculation. The present study shows how the

electron density distribution in crown ether molecules can be

obtained by addition of frament deshitls, derived from
Nartree-Fok-Slater calculations on lO %OH. anCH . The
constructed density is compared with the electron density

distribution in 1S-crown-46. Transferability Is seen to
apply to Polarisation by ionic guests as well.
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Electron Density in the Alkali Halide Crystals

G.B8bel, P.Cortona a. F.G.Fumi

Dipartimento di Fisica, UniversitA di Genova and CISM/NPI -

GNSM/CNR, Unit& di Geneva (Italy)

Structure factors at room temperature are computed for

Li?, Bar, NaCl and KCI by means of theoretical ionic 4orm

factors and theoretical Debye-Waller factors. The values

obtained are compared with the best available experimental

data. For Lif and KCi - f or which good experimental data are

available - we find excellent agreement, while fer MmCI and

War the discrepancies that we find can be rather naturally

attributed to deficiencies of the experimental data. We

conclude that there is no apparent need to question the

validity of the DW theory as recently proposed in the

literature.

Supported in part by a qrant from the Italian ResearchCouncil under the French-Italian Scientific Collaboration

Aqreement.

------
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Electronic density study of hexacarbonyl -'-di-t-butyLacetylene

-di-iron : a joint experimental and theoretical study.

by F.BaerL and A.LAamyen UFR do physique Sat. PS

USTL 59655 Villeneuve d'Ascq France.

R.Wlest and N.Benard lab. de chimle quantique InstLitut Le Bel

Unlverstlt L. Pasteur F67000 Strasbourg France.

An experimental electronic density and a theoretical

analysts of the title compound have been undertaken.

The deformation densilty calculated with X-XHO formalism

at a resolution of 0.90 1-1 ()1l1)) shows four peaks around

the Pe atoms. Nultipole refinements with different models

have beau done using the Stewart modified by Hanson L Coppeme

formalism. The bet results are obtaimed with the 4a 2imeourlawted

the core and the 3d 6 represented by the monopole I. There Is good
agrement between the model dynamic maps and the experimental

ones. The d orbital occupancies hawe been calculated from the

mul tipole parameters.

Interpretation of the experimental and theoretical results

shows that the formal double metal-metal bond postulated for

Pe3 (CO),(HC2E) does not involve any direct coupling between

the metal d electrons. The metal-metal Interactions are effective

through beck-donation processes Involving either the semt-

bridging carbonyl or the acetyLenic group.

These results are compared to those of the Co 2 (CO)6

((CH3) 2C2 compound which has two more electrons.
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E.N. Maslen & N. Spadaccini
Crystallography Centre, Uivesity of WA Nedlands 6009 West Australia

Medium Range Atomic Overlap In Perovakite Structures

,&p maps for the transition metal KMF3 perovskites have been studied extensively (Kijima
et al, 1981; 1983; Miyata et al, 1983; Spadaccini, 1988). The divalent metal M is
octahed.-aily coordinated to F atoms, with eight second nearest neighbour K atoms
located on the <1 11> vectors. hAp along the M-F bonds is increasingly depleted from the

Mn to the Ni structure, as expected for an exchange term. The density along the M-K
vectors is correspondingly enhanced. The Ap map for KMnF 3 is shown in Fig. 1.
There Is a structural cavity midway between and 2A from the K atoms, which is 2A and
2.8A from the F and M atoms respectively. Ap at that location is .6eA-3 for KMnF 3,
progressively decreasing to a hollow of -.8.A-3 in the Ni structure. This cannot result from
random error and is unlikely to arise from related systematic errors In four separate
experiments. Though too far from the atomic sites to be attributed to known chemical
effects, the changes through the series are highly correlated with other significant
features. htp values at the F atom, in the metal eg orbital and the density in the metal t2g
orbital projected onto the MF4 plane, are plotted against cell dimension for the series in
Fig. 2. The variation with cell size is linear. This is not surprising for Ap near the atomic
sites, since the overlap between the metal atom and the F ligands must vary in a regular
manner. However Ap at the structural cavity shows the same linear variation. Because
the feature is far from the nuclei, at a site of low electrostatic potential, this has significant
implications for the related series high Tc LnBa2Cu307 superconductors.

-d -' * . .. SFE

- - -, .: - - " "
, , .I .%

- - . , .% -I .I

_

'' _- ' L.::j~2 " 1" 1-0 Cell dinicnsion (A)

L I



14 PI.8

QUANTUM TOPOLOGY APPROACH TO THE X-RAY DIFFRACTION

RESULTS INTERPRETATION: ETHANE, ETHYLENE ACETYLENE

KAPPHAHN M., TSIRELSON V.A., OZEROV R.P.

Meudeleev Institute of Chemical Technology

Moscow 125820, Miusskaya Sq. 9, U.S.S.R

The chemical bond in molecules and crystals Is often

analysed in terms of the deformation 4enity .distribution.

There =iate another approech, Vuggwsed. bw Bader et al.,
ich is dealing with topological an" a is of the electron

density distribution p(r)., .s a*tbqi'-$m boosed 4 the Rem&

. , f .. 'j f .' .

Tho catastroph theory, -Veto p Od aet I . of
critical points, revealinq and csists ith - 6f t"'ti

end its derivatise estiastin at that o)ts Vans age

of thi.n approach is the Jleape of a neftene Wool ' tafsi
Into calculatic.

The method of topolond taA e iyei" Of he (r) 4ethod

derived from X-ray diff raon is
structure analysis drawck (suc as fuate neonUvs,
series termination effeact -etc.) being taken Int* acbmat.
Topological results for the moesmntal eosity, (r) of

the crystals C2H6. C204- C2H2 are ompared with these t as the
free molecular theoretical density pth(r) of C2N6. C304 and

C2H2. An estimation of the Influence of atomic thetmmations
an the topological characteristics of P(r) for the single.
double and triple bonds has been given. The topological method
allows to receive more information from the X-ray diffraction
experiment, for instance, about intermolecular Interactions.
chemical reactivity and the most probable sides of
electrophilic and nucleophilic stacks.

A
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CHARGE DENSITY DISTRIBUTION, ELECTROSTATIC POTENTIAL
AND COMPLEX FORMATION ABILITY OF SONE NEUTRAL AGENT

VARNEKA. 6LEBOVAS.,KUZNETSOV AN.

Mendeleev Institute of Chemical Technology,
Miusskaja Sq. 9, Moscow 125820, U.S.S.R.

Charge density and electrostatic potential (HEP)
distributions have been obtained from the quantum-chemical
calculations (MNDO.CNDO2)and crystal chemistry considerations
for some macrocyclic and phosphorganic agent.

1. Introduction of the electron acceptors (Cl K02) into
the benzene rings of Gibsnzo-l8-crown-62 (1) reduces the ligand

donoic atfts charge. Ileedonor alkilic substitutors (Me+Oct)
*practically do not influence on the charge distribution in the

macrocycle cavity. The negative NEP values in the macrocycle

cavity in djchloro-(1I) *nd dinitro-(III) derivatives I are
lower than in I but in dialkile derivatives (IV) MIP
distribution is am an in I. The stability of the complexes
II-IV with metal cations reduction, regarding unsubstituted

ligand, which has been observed experimentally, can be
explained by some reasons: by cation-ligand interaction energy

lowering in 11 and II, by solvatation effects in IV. These

suppositions have been confirmed by molecular mechanics and

Monte-Carlo methods.

2.The complex formation and extraction ability in the

rows (MeO) 3PO- (MeO) 2MOPO-MeOOe2PO-Me3PO and (MO) 2 (OH) Pa-
- (M*O) Me (OH) PO- Me2 (OH) PO increases while changing the

alkoxylic radical by alkilic one. As the result of such
substitution, according calculations the donor oxygen atom
(Oph) negative charge is reduced while the KEP value in Oph
vicinity becomes more negative. So that HEP distribution
describes the complex formation ability better than atomic

charge analysis.
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THE ATOMIC AND ELECTRON STRUCTURE REFINEMENT WITH THE
USE OF A PRIORY CHEMICAL BOND DATA

KRASHENINNIKOV, M.V.

Mendeleev Institute of Chemical Technology,

Moscow 125820. Miusakaja Sq. 9, U.S.S.R.

The free spherical symetric atom model is usually used
in the traditional methods of covalent crystal structure

refinements. Some of the important atomic electron density
distribution peculiarities are not taken into account in this

model. This can influence the thermal parameters, seale factor
and other values refined as well as the esperimental electron
density diastribution. Many models (aqiherical form factors,

double atom, a-technique. mltipole decompoeition) had l een

suggested in order to Improve the situation.

The iteration refinement procedure is proposed wiich is
dealIn with the standard parameters determination as well as
full crystal potential distribution in reciprocal spafe

calculation. The corrections to the experimental and
calculated structure factors can also be determined in the

linear quantum perturbation theory approach the Feral wave
number being taken into account. Procedure converges to the

self consisted parameters into the limit accepted.
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MOESSBAUER-EFFECT STUDY OF THE SPIN-DENSITY-WAVES IN Cr*

S. M. Dublel, Institute of Metallurgy. Academy of Mining

and Metallurgy. PL-30-059 Xrakow, Poland

A fascinating phenomenon known as spin-density waves

kSDW) in metallic chromium was up-to-now mainly

investigated by means or neutron and x-ray scattering

te'hniques. We will show that also a spectroscopy bamed
on the Nessbauer etfect i.e. a technique involving the

hyperfine interactions can successfully be applied to

study SDV and associated effects.

In particular, usin- 119Sn-site Moessbauer errect we

succeeded (i) 1 to observe the so-called, spin-flip

transition in metallic chromium I.e. the transition at

T- 123K between transversally and longitudinally
polarized SDW and (ii) to detect the third harmoniG of

SDW and to quantitatively determine its relative

contribution.

In our model study we show that the 11 9 Su-site

Hoessbauer spectra are well sensitive to such parameters
characterizing SDV like: higher order harmonics, their

signs and their relative amplitudes. This can be taken
as a challange for the Hoessbauer spectroscopy in its

future applications in this field.

* Supported in part by The Institute of' Physics. PAN,

Warsaw
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C|

THE INFLUENCE OF INuIVALErr COBALT SITES ON THE SPIN AND ORBITAL P

MAGQETIC MOMENTS IN YCo5

Barbara Sapunar and Veden. H. Sith. Jr.
Department of Chemistry, Queen's University

ingston. Ontario. Canada 17L 3116

Self-oonsistent band structure caloulationa for YCo have been performed
With the linear-muffin-tin-orbital, atomic-sphere aplroximation (LUTO-ASA)
method. In contrast to earlir calculations, the 2o and 3s cobalt sites were
not constrained to be equivalent. The resultIng differences in the local
electronic and magnetic structure of these cobalt sites are discussed.

Sagamore IX Conference on Charge, Spin and Momentum Densities. 26 June-2 July 1988.
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ANTIFERROMAGNETISM IN SEMICONDUCTORS RELATED TO HIGH TRANSITION TEMPERATURE
SUPERCONDUCTING COPPER OXIDES

Barbara Szpunar and Vedene H. Smith, Jr.
Departments of Chemistry and Metallurgy

Kingston, Ontario KTL 3N6 Canada

The possibility of obtaining Itinerant antitferromagnetLc ordering in the

new high T0 superconductors Is explored by means of self-oonsLatent spin

polarized calculations for the non-superconductor YBa2 Cu306 , which is related to

the superconductor YBa 2 Cu3 0 7 -6 and for models of doped copper oxide planes.

Investigation Of both the ferromagnetic and antiferromagnetic ground states

reveals the former to be untable and the latter to be stable. Our calaulstions

show that for antiferromanetlo ordering of copper magnetic moments in the Cu2-0

plane, there ts a Peirels-type gap around the Ferai energy and Y5s 2 Cu3 0 6  in

particular, is semiconducting as observed experimentally. Comparison is made

with recent neutron diffraction studies.

Sagafore IX Conference on Charge, Spin and Momentum Densities, 26 June-2 July 1988.
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HATISATIW DUNSITT DISTMI3UTIO
I An o0AxO-nsuarALLC 4 n or Cinx), Ni(II)

a. GCllon%, Y. Journauz**, 0. Kahn-

*Laboratoire Lon Brillouto (CEA-CNRS), CEN-Saclay

91191 Cif-sur-Yvatte cedex, France
*tLaboratoire de Spectrochimie des Ellments de Transition,
IRA 672, Univereiti Paris-Sud, 91405 Orsay cedex, France

Organo-bimetallic complexes of 3d transition metals present a larg..
variety of intramolecular magnetic interactions, at long distance.
between the 3d ions, depending on the number and the nature of the
ligands surrounding each metal. The determination of the magnetisation
density is such systems, using the Polarised Neutron Diffraction
method, yields direct information about the magnetic coupling and
the role of the atose of the organic bridge relating the metals
ions.

In the complex Cu(Salen) Ni(hfa) , two oxygen atoms form the
central bridge between the Cu2+ and *jl1 ions I

---

The experimental study was performed on the polarised neutron
diffractometer SCI at the LLD in Satley (France). Two sets of data
have been coklected using a lifting counter, for two different
orientations (a vertical, then b vertical) of the same single crystal,
at 21 under an applied field of 5 tels.. The whole set of 362
reflections permited to determine the three-dimensional image of
the magnatisation density, using a multipole refinement method.
A strong positive density on the Nickel and a weak negative density
an the Copper are observed, In agreement with a fundamental doublet
spin state. The spin delocalisation on the ligands is discussed.

| e ,- ......
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shin and orbital 2ffecjai5f c2m un

G.H. Lander and M. Wulff

Commission of the European Communities, Joint Research Centre
i European Institute for Transurenium Elements

Potfach 2340, D-7600 Karisrhe
Federal Republic ofGermany

it

UThe 5f lsctros that sumund the ucleu of tho light actsnide lomensb (U, Np,
P an d" AnO behave ia a difirnt way tohe 4( eletros that me findi the
lantade e The large qa*al "hat a dhs of elcron maw a *Sy
interat @teo* with deseUms belonging to nesghboring atoms." this sme, of
cours, they an not unlike 31 electrons. However, their Iquantum number means

that they have a strong orbital character. What happens to this orbital character
when thers is a strong hybridization between the 5f electrons and neighboring j

or electrons? This Is an Important question in actinide physics. It has been

addressed by theory end In this paper we shall discuss neutron experiments that
address this Imue.

In the ifght actnides with less than a half-filled shell the orbital (L) ad spin (8)
moments are opposite If we follow Busd's rule and Russell-Saunders coupling.

The magnet/atIon densities of the L and S components have a differnt spatial

density. Thus, we can Iaeine a cancellation of L and S when intesrated over all

spaes, but for a certain Q (scattering vector) a finite moment existL We will

discuss the unusual magnetic form factors of PuSb, Puget, and UF52 that
dem t0te point.
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COEXISTENCE OF MAGNETIC AND NON MAGNETIC CERIUM
IN Ce 2 Sn S OR Ce 3 Sf 7

J.X. BOUCHERLE e , F. GIVORD*, P. LEJAYI,
J. SCHWEIZERO, A. STUNAULT e

* Centre dEtudes Nucl6aires, ORFISPh-MDN, IS X, 3S041 Grenoble
Cedex, France.

* Centre National de I& Recherche Sclentlflque, Laboratoire Louis
Niel. 166 X, 3S042 Grenoble Cedex. France.

6 Centre National de to Recherche Scientlflque, CRTST, 166 X. 38042
Grenoble Cedex, France

Polarised neutron experiments have been performed on Ce 2 Sn$ and
Ce 3Sn7 single crystals. These two compounds are orthorhombic
superstructures of the cubic intermediate valence compound CeSn 3 .
in both compounds the Ce atoms occupy two sites : Ce Is similar to
the Ce site in CeSn 3, with 12 Sn neighbouring atoms, and Cell has
2 Ce and 10 Sn neighbouring atoms. Both compounds are very
anisotropic : their magnetisatlen are the largest when the field is
applied parallel to 1.
The magnetisatlon density mape evidence that only the Cell atoms
are magnetic and particlarly that no magnetisation Is present around
the Ce I atoms.
The form factors of the Cell atoms are dfferent in the two compounds.
In CeaSnS It corresponds to a spherical Ce 3 whereas In Ce 3 Sn 7 It
is muc. steeper, which corresponds to a more delocaltsed magnetisation
in the (6, c) plane.



f

II
F

P2 - Charge densities

I



P2. 1 25

ELECTRON OENSITY'OF SACCHARINE OERIVATIVES

3. Iuschmann, R. Rudert, P. Luger (Institut fur Kristallographie,
Free University of Beelin), 6. Trumalitz (Or. KC. Thoas GoN,
Sib. inch)

To get behind the mystery why artificial sweeteners have specific
tastes ws are doing structure and electron density investigationsI on sweet and bitter testing saccharine derivatives. The results
are compared with previous, more general and theoretical work in
this field.

Shallenberger and Acres (1967)1 found that many sweet tasting
compounds have two electronegative stoms with a distance of
2.5 to 4- between them with one of t~em having a covalently
banded hydrogen atom, and Kier (172) added as another characteristic
a hydrophobic m7oculsr part away from the two electronegative *tons.
Trummlitz (185) carried out quantum chemical calculations with
CMOO/-2 for saccharine derivatives and obtained as one result that
the keto oxygen atom of the sweet tasting compounds carries a negative
charge.

X-ray and neutron single crystal diffraction experiments were
performed en sweet and hitter tasting saccharine derivatives at the
temperature at 123 K. The difference Fourier synthesis for the

: weet tasting compound shows the keto oxygen atom (se Fig. 1, *tom 03)
with additional negative charge. Further work on a bitter tasting

derivative Is In progress.IW

Fig. I s IC-N difference Fourier syhutnesis o f UNAF 30 Na, cut through
molecular plane, contovr Interval 0.1 o/A

References:
1. Shallenberger, R.S., Acres, T.E., *.Molecular Theory of Sweet Taste",

Nature, 216, 480 (19671.

2. K~ier, 1.9. "A Molecular Theory of sweet taste", J. Pharm. Sci.,
61, 1394 (1972).

3. Trummlitz, C. (1985) unpublished results.

Acknowledgement: The authors gratefully acknowledge the
scientific end experimental help of
Or. Oavid Gregaon at the SILOE reactor
of C.E.N.C at Grenoble. This work has
been funded by the German federal Minister
for Research and technology (SN4FT) under
the contract number 03-LULFUS3-0-Ol-55
and the Fonds der Chemischen Industrio.
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Charge Density Studies of Tetramethylthiuxam Disulfide and
Tetraethylthiurm Disulfide

Yu Wang and 3.3. Liao; Department of Chemistry, National Taiwan
University, Taipei, Taiwan, LO.C.

Two -hieura- disulfide compounds were studied by X-ray

diffraction at 105K, 143K. The room temperature structures were

studied previously (Wang; Liao; Uengv 1986). Tetramethylthiuran

disulfide, menoclinio, C2/c I T-143Z, am9.524(4), b-9.911(3),

C-11.795(1)2, 11-99.220(1), Z-4, a(Ko!,)-.71069 R. Final R-.031

for 2881 reflections. Tetraethylth.uram disulfide, monoolinic,

12i/c, TmlOSI, a-10.922(3), b-15.946(4), ont.444(l) 2,
&-91.92(1) ° ,&(NoFh)-.71069 2. Final 3-.02 for 5772 reflections.

They both contain a disulfide bridge connecting two identical

thiuram parts. The sulfur-slur bands with length 2.0052(4),

2.0057(4) 1 respectively, aee essentially single bonds. The

tetramethyl derivative uerlem a lbas transition at %140K,

the high temperature oleftlar attcture has a C. symetry. There

are C,, double b and end C-6 single bond In both molecules . The

accumulation of electran density along the C-N and C-9 bonds In

the experimental detormotion density sap are as expected. The

lone pair feature around sulfur atom is also observed. The

peculLar appeeraoe along sulfur sulfur bond are comparable with

other recent works containing sulfur sulfur bond. So"m

theoretical model density calculations could be adopted to give

reasonable explanation.

Wang, TuMiLao, J.H. and 0en", C.K.

hcts Cet. (19a6)C42,1420-1423
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X-0 boadims electron inpmtoesm eiaie

by Skigers Obba ad '1:ibke aio. ei deriv t y apa
athX-X Ad 1-N maps ofp-mitropyridlae N-oxlde(3) at 30 1. the10boda

eletro ws mthignificatly observed. "I Noever. the bonding p ews

detcte InLINOt..30 at 120 1. "I An ab laltio NO calculation sing 114

bssst(dole-seta* polarisation fumetlee) suggests that te deforaatioe

density is almst the sow for Mg and Ws-. 4" no mao factor Is (3)

io the lateractlses beW the elkr, wonp ad the aromatic ring. In the

preem&e work. the deforeatlom densities of p-dlitraosame(l) and p-mitre-

bommeic acid(2) oa heen determined at 1201K. (1)Pts/s. Z-2. 240.e.nlo 1a)

-110 * 3 -0.065 for 24W msien reflectieea. (2)A2/s. Z£8. 2D... 120

11-0.042 for 3W0 ref lectioen. 1-1 maps a the oeaes rime. ane sea as Fig.

1. 1be deformetlee deseltiens a the alrplaum wealso si .bece..

dihedral anges Intones the mitre group ad the heeumes rise are (041.2 * ad

(2)14.2 .M th1-S bonding peek s sll an the se-peir peaes of 1he tormiarl

amgo at=m are slowly ebmewed. Neutron. Is lam is preeroes.

j

Ct) (2)(1
P.1.Deforaton does Ity. Costour interval 0.1 eA-8. e(A p)-0.05 oA*S.

(1)Coppme a LabomeeIll)*eta Cnyst.33z.1777 (I)Shbs.Eikhawa A Salto(1985) Acts

Cryst. C41.1l C)1Ikkhemjehh.Sl to.ia~ts A luota(SU7 Act& Cryst. 343. 83.
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L. BRAMMER and K.D. STEVENS

Department of Chemistry, University of New Orleans. New Orleans
Louisiana 70148, U.S.A.

THE TC0TRI N OF

The experimental electron density distribution of bis(triphenylphosphine)
dichloronickel(II) has been determined from single crystal X-ray
diffraction data, collected at 94(1)1. The molecule crystallizes in space
group P2/c (No.13). with Z-2. requiring two-fold molecular symmetry
about the central nickel atom. A total of 25248 intensities were asured
(excluding standar'd reflections), to a resolution of sing/1 - I.O.
Symmetry averaging yielded 13288 independent reflections, l(int) - 0.019,
after correction for absorption. Coventional refinement using constrained
hydrogen positions yielded R - 0.038, GOOF - 1.274 for 8610 reflections
with F>3d(F).

The tetrahedral rather than squre-planar coordination of the liganda in
NiCl2 (PPhs). is unusual for a dN i complex. This requires a paramagnetic
electronic structure and leads to a substantial dipole moment, a property
which Is yet to be investigated usia the X-ray measurements. The total
electron density has been modelled using atom-centered multipole density
functions. Deformation density naps show accumulation of electon density
between all covalestly bonded atom pairs. In addition, phosphorus
lone-pair peaks consistent with the principally 4-donor bonding mode of
phoshine ligands are observed.

The support of the Science and Eagineering esearch Council (UK) in the
form of a NATO postdoctoral fellowship to L.B. is acknowledged.
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ELECTRON DENSrTY IN PEIDE DERIVATIVE
(N)ACTY-TRYPrOPHAN-MTHYLAIM(mE (Ac &r) AND (N) ACETYL-DREHYDROPuJx' AL ANIWMETHYLAMIDE (Ac 6)

Kv SOUHXSSOU, AG=and A. AUWRY
Laboraian de UA MNRS N-W9, UniVemdtd de Nancy L BP 239,
54506 Vandoeuvz Ian Nancy Odez,

Ac tr grup ague P212,21, Ma(Km), IOM0K. um 1.14 Ai 10517 collected dam
2800 unique, muipols anlal, 1w - 2.7 94 GOP -0.86

AA 8 uupqus C2Mo(Km), 10Kdaznax -1.36 A, 14666necdome ollected, i
Which 613 uniqe, ukole nalysis, 1w - 2.23, OW - 1.00 (ulnOI) C 0.9 A-1. 1w - 131%,
GOP - .34

Ddkmh mapscacdmd hom F.b' and ik pum Ug& I and 2 wAm of c Ac tr
andAc A 'oildmMv -mdsmsufActr~ftg 3) mdo(A6e 4) ,wilbe n Awzand

COMPOXV

IC

Cm
pC

Cow2

[f!TAL.

c--rn ~ ' to

C *..I
* S -v

.arnt~.g7

F~m3 1l*w4
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TRYING TO GET 14FOUMATION ADOIJIr TM Pi.i VOND

Jemi-PZAu MANIGE(7, YCO. ur DUSAWSOY
Lthmum Uf CM DMMIW . UdMVai of VAMqr LB 3.P 39- 5450

Pd 02C1)4~ 9CO4Mh t j Cwaoueydc (P2 Vt. a -10.706.
b - 9373... 17310 A. A - 115-W. Z -2.34111 sukzdm m i awe 100t 5 It
with MoKt ndiadxp at Ain gmpIi a w mhum (CAD4 - W29 smn 7 smdud
aefeedas.- daMS 1.35 P-). Ahuw semom madi~m msi m aa&g to

abI~ of %iqmom geidom um 9138 vft I z, 48310 M~ uAn M0 keg d&B') >
0.30 A-1. Ahu KO. admu c Cmwlmdrn m d~ a inam ys I

and wilbe cainawl auup d the ondly dmawde (NPd) 0gm 4

Ortep &At=m ofto molecule Dynmc model dmly mp
of the C3 cr C, piane

p, 0.7 /,k3

ligw, 3 Figiure 4
Difann~an density map Defoemadon da-iiy amp of the

of lbe t-PU C.. PIM2C P. molecwl (.. 0.6 c/A')
P.m 2.3 .k(Shim aud Gingerich. 1. Chemn Phys..

1984.380 (10) 5107)
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IlK Charge density study of a short non-bonded
S...O contact In 2,5.diazn.l,6dioxa-6a-Thlapentalene

by
P. Becker (1), B. Fabius(2), C. Cohen-Addad (3), F.K. Larson (2),

M.S. Lehmann (4)
(1) Lab. Cristallographie, CNRS, BP 166, 38042 Grenoble, France.
(2) Dept. Chemistry, Aarhus Univ., DK-8000 Aarhus C, Denmark.
(3) Lab. Spectrometric Physique, Univ. Grenoble, BP 87, 38402
St Martin dHres, France. (4) Institt Laue-Laugovia, BP 156,
38042 Grenoble, France.

Many compounds containing tie X-S--0 oeewg n ( X = 0, C)
exhibit very short $--O distances. le adw oo i -Oe
molecular stabllizatio in those ompode, wo have misi -
investigation of the charge dnsit by Evay dine" i m aents
at IlK in 2,5-diaza-1Adoxa4-th m (8- dissmp ot 1.84A ).
The charge density distribuuti n othe mkle was set esly
vnderstood ho.. pvlmof123, K X4"40. Ma m uine . Il
(2]. In the pent stud. resud ebioe wIt 41K XZmey. e
measurements and aspherical &No meftwine ads$ th p0 m
MOLLY 131 am pmease d.
te Wice difc'na ~o model amps ut In W4 pU.SoWd
thins'04 mup dbtla hrm a *1v1o if 6emi11 wSd
caulsude. 71e eblei dipole ma--e --- l~s __ -mut*4
prmetem, @ (11K) 2.o Is in VWo piodneo e vele kao
from a miowave study, o 2.8 (2) D 141.
The mechnlasm proposed to interpret the X-S...0 interaction depe*
on the electronegavity of X and Involves a o -type coupling beWeen
oxygen and sulfur p and a stabilization of the molecule through sdfur
d orbitals. The experimental charge distribution obtained at ilK
supports hs thory and led to th rejeio of te previous
controversial deduction that oxygen is In a special state with little
hybridation. A reinvestigation of the previous 122K X-ray data using
also the MOLLY program Is qualitatively consistent with the results.

(1) Becker, P., Cohen-Addad, C., Detley, B., Hirshfeld, F.L. & Lehmann.
M.S., Applied Quantum Chemistry, 361, Reidel Publishing Company
(1986). (21 Cohen-Addad, C., Lehmann, M.S., Becker, P. & Davy, H.,
Av Cryst., in press. 131 Hanson. N.K & Coppens, P., Acts Cryst., A34,
909 (1978). (41 Larsen, N.W., Nygaard, T., Pedersen, C.Th., Davy, H., J.
Mol. Struct.. 118, 89 (1984).
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SLICTRON DEMBITY DIBTRIDUTION IN TERBIUM TRIE
(TRIFLUORCHETANHUMIRONTI) NCUABYDRATECRYBTALS

ay -A. Chatterjoe*

Crystallography Centre, The University of Western Australia,
Uedlands, Australia 6009

The electron density distribution lI crystallin, title

dif fraction vethod. Svidence for trigonally detomeG

dist~lbution of 4f electrons arcimd terbium atom was obeewved
In ubs final differs"" Vsdrier Synthesis. The xeeidual
elesiri uuaitlee vace obseved to be dependent an the
Orientatimon f the water aqn atom. The salient feetutee
of the contour mape have, been discussed.

Prasent address; Department of Physics, Univ. Rajshahi.
Raishahi 6205, Bangladesh.
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IAL OR DENSITY DISTRIBUTION XN 8PIEIL -LIZZ CdCr2SO4

TSIRELS0N, V.S., 0RVSKAJA. T.K, OZEROV, RP.

Mendeleev institute of Clemical Technology iusekaja Sq. 9.
Moscow 125820, U.S.S.R.

BUrTHM, L.A.
Institute of General and Inorganic Chemistry Laninsky P. 31,

Moscow 117071, U.S.S.R.

S~iocn ~adtr f.~m paetic splnel-lik CdCr2S*4 has
beent 144*w~tqtei :br X-ray dif fraction precision experiment
(SiUtO IP21 4Sftraitoex, No-Re radiation. spherical mmple
diamter 0.3.0. 44eT relectims In twon i4d g'ere octants,

Pu m 0S4V ). vocmctom for .abeorption anomuious
s5ctt eng, no "nd "d -Cappens Wumwtio have be"n pied.
inb angle re ftents oemecged to V-0.013, Sw-o.o13s,
IP1,.053.

The dof orustan elotron desity distribution ba be
calculated in the usual way. The peculiarities have been
analysed in tems of electron orbitals population. For
womple, the ptefbrft occupation of eg and aOg orbitals has
been found in C ie In trigmal distorted octahedron leading
to uncoupled electron spins in this Lan. There are no covalent
peaks on the Se-Cr bond line. gut the peak 0,2e "2 has been
found 1,1A away ftm the Cr3 + ion near the octahedron face.
This has been attributed to the preferred occupation of
6W.3s and dy orbitals with the group 2 ligand orbital.
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CHARGE DENSITY STUDIES IN TWO HEXAGONAL 1AVES PHASES ,

M.M. do Almelds, M.M.R. Costs. J.A. Psixio

Centro FC1, INIC - Departamento de Fisica, Universidado do Coimbra

3000 Coimbra, POSTUOAL

Accurate measurmnts of X-ray intensitie wer made at
room temperature an tw single crystal A end 9 of TIM

(0.06X0.OG0. 10 =m3 and 0. 07X0. oo. 00 m 3 , reipactively) and one
single crystal of T71.2 (0.0#b.00.05 am3) .Both otgutures are

hecagcal aves pUes (space grOw P63/mc).

3efle-tion Intensities insidd an Iwald s ore of radius

1.25, "1 wre adurt ely measutrd with a CAD4 ititrac tmetr.
lbt-I radiation md a ro hte tor -20 sm.

The usual geometrical crrectimns and an empirlcal

aheoopt1mg corretton were aplied to the data,

skp-aMuis wSefmomto (aimS/i a 0. IA1 ) of positional sad
tbemil petetere end a msle factor 'o esefted out from each
data et. himalous dispersion com"ctife e"e included In the

h cal atamic scattering factors. Extinctiot was emp iricaly

scraected tbcouoi a g parameter refined will all data.

Difforence density maps (with corresponding error maps)

were ea"red aA discieWid in tornm of a subsequent least-squares
refinement of 3d orbital populations.

------- -..
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XLCTROK DISITY OF A CUBIC LAWS PhASE, TiCo2

An. Metos Bsjs, L. Alto do Volga, L.C.R. Andrede, M.M.R. Costs, J.APslxio

Comtra FCl,INIC - Departamento de Fisica da Univeruidade do Coimbra
3000 Coimbra. PORTUAL

The Lovee phase Tio2 has a cubic structure of type IgCu2,
sp eS group a f ( s e piricel for mlas per unit cell).

A sm lo.c&wta of TLo2 (sie.tOO x 0.12 x 0.15 has

been stuied by X-hp' diffrattln technique, ul a -1=4
4Sf freowmetet with a plame grlPhite A achrometac and Mb-Ka

radiatims; the =1t Cell Vershotrs 4xe: a a b a - .7044MA.
g- 6 - , - .9(2)0, and all the etomi@ positions aro tmd by

The diffracted Intensitiee of the uftole set of
reflectin Wets mMeAiod in U-26 mans, up to sta/A - 1.1 " .

The twWe N of (Impw a/t rod.oetom witth I a t wit.
!T No2* set of osliected. data (IwAc1daing issek

reflectiosm. %tal et 1652 2 reflections) was errefted tet

Loats ( golartitk factors. nd toe %be variation in the

iad091ty a1 stgdes" r.flecticmet a analyticsbooption

o r e o""tiy ma.p4 to these data.
Mae 114 laqpmon beervedO reflections resulting from

avoraging the cotrocted intensities were us"d to carry out least
eqre rfinef nts the thermal paraneter were obtaine from
bh~-sgle refinements (sin/l a 0.65).* together with the scale
£aetes.

M eftirim1l extinction parameter. g. was refined after
words (keeping all other parameters fixed) with all 114
iniapoent reflections.

Difference density maps and the corresponding error maps
ware obtained and a subsequent refinement of the occupation
parameters of 3d orbitals has been undertaken.
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ILUCTROW DINIITY OF F*F2

M.f1. do Ainwida, M.I.R. Costs uwd J.A. Psixio

Centro FI M ~C - Departamento de Miica, vaiversidade do Coimbra
3000 Coimbra, PORTUGAL

The e ' ectres dw8±ty iatibutiI of VF2 (rutile type

M :40",70"A. e.,3ltg* be@ been GeuIvd at ro
99-f as aoate X-sq ftotlft iSemuremts (ChD4

"gfunwonsat. N.-2 *Rd4j~I r0l im~rstr -20

00* oul 't ti 4C.-POO mte 4ut fw smI/A - 1. 3A)
tie m ~ $I"&*e l met"iS a me 3 (with approximate

aaemiaiie *.SS Ci X 0.112 mm3 omi 0.07 X 0.06 x 0.11 =m3.

94i %AaitS t pqaanlstlasmad~ aotion were
~ S* wtastaS~from crtal A and 3014 frew crystal

S beteA 5Y6qkda 6 y iit ttectionintenities.

asosi dm1 .t*.phaaters sad a ocaiS factor wr
ref A t= 010U*40 401M (elmS/h 1 0.401~ 123 inependenit
ref lectfie ills crystal A 60 125 from crystal 3),* against a
0- - Ioel usddl with ftemi@ Oftteving factors corrected for

mmammlmAS 41upfersan. hin ectinction parameter. g. was refined
Mir4 d theole data swt.

Diffecence uIsnalty maps and error maps were calculated. The
e$.piflcrt f eatures ere Interpreted in toerm of .3d orbitals
ppe stion.
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ILEM014 DEZSITY OF 3iF2 A

M.MR. Costs. MJJA. do Almids. JA. PIxbo and L.C.R. Andrade

Centro FC1, INIC - Departamento de Fisica, Universidade do Coimbra

3000 Coimbra, PORTUGAL

Precision X-ray diffraction measurements wore carried out
at room temperature on a mingle crystal of Ni? 2 (rutile type

struct4go, a-bn&.6499A; c-3.033A) with approximate dimen ions

0.0410.03x0.08mm (CAD diffractometer, No-Ka radiation,

graphite monocbromator, a-26 scans, all octants of an Ewald

sphere with radius 1.1A).

Lorentz polarization and analytical absorption corrections

were applied to 2560 reflections.

Data processing was carried out in two different ways (DP1

and DP2):

DP1: Atomic and temperature parameters and a scale factor

weve refined from high-angle data (99 independent reflections

with win/lA a O.6A "1) against a spherical model with atomic

scattering factors (International Tables for X-Ray

Crystallograghy) corrected for anomalous dispersion.

An empirical extinction correction was applied to the data

based on an extinction parameter. g, refined with the whole data

mot.

Difference density maps and error maps were obtained; the

results were interpreted in terms of refined occupation
paramtors of 3d orbitals.

DP2: A multipol. refinement of all parameters including the

symmetry, allowed mltipole populations was made using the
program NDLLY and 1543 reflections with 1>30 corrected for

Isotropic, typo 1. Gaussian extinction (Becker and Coppens).
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DIITRIDUIO THS 3LBCTRCUDISTY XE THEl A15 PHASE Cr381

Ana Mtas Baja. L. Alto d. Volga and M.M.R. Costa
Centro FC1 * IXIC - Departamento do Fisica, Inivorvidad. do Coimbra

3000 Coimbra, PORTUGAL

~O of the Most Interesting structural features of £15
phases In the azistence of linear atomic Chains in three

ortogoaldirections: the Interatomic distances along these

chains ame shorter than those predicted by metallic radii
criteria. Among the 115 phams (cubic, space group P03n), Cr3Si

is one of those in wh~ich the shortening of these distances is
mor.--iuportants the unit cell has S atoms With symeotry fixed

positional paramters.
Accurate measurements of X-ray single crystal diffraction

data were maaiertaken. Six dotas ets wore obtained, using four
distinct crystals of the ese s~le and two dif ferent
radiations (Ag-Ke and No-Ka) * at Caf t~meaature sMd. *r one

at the crystal*, also at low teopeuturet (T a 170K) . Px every
crystal,* data within an wald sphope (with radius 1. 2U8' wore
collected with a CAD4 diffsatemetr. plans vvrpbt*

momAoFMomtor. In a- 20 scans. The msamed ceol parestee wer
In good = =eset; retlections with 2 a 30 (about 4600) hae

been ueed to perform the analsi: usual geometrical
corrections, the correction reenitimig f rom differences in

intansities of standard reflections. ad two different
absorption corrections bae been applied. After averaging. 145

indepenent reflections were used to perform least squares

ref inesets; ocale factor and thermal parameters were refined
gra h~bare data (*UIX/ a 0.4).

An mirical extinction parameter, 9, has been refined with

all dota.

The results obtained from the different data sets are

cae.

Careful measurement of absolute scale factor confirmed the
value obtained from high-order refinements.

Difference dnity maps together with error a"s were

cotaed, and no significant covalency along the linear atomic

chains mee fowW~.
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Electron Correlation Effect In the Momentum Distributions
of Transition MetalsI Shiny. WAIK and Makot a MATSUMJOTOUniversity of Library and Information Science. Tsukuba 805. Japan

In the 10f7. band-theoretioal calculations of Compton profiles of
Vanadita and otio0amn mtde VublIshed (Wakoh S and Yamashita J 1973
J. PbYs.Soe Japaa Vel,'86 140NL R~th J. Wang C S. Tawil R and Cailawny J
1W78 PhYs. ROW.Vo,21 3 18. Vekoh S Kubo Y and Yamashita J 1976
J. Phys- Se J"ps Vol. 40 104) and they were compared with the
available a=tetjtmbtl 6oft profiles. Recent experimental multiple
seaftetiaq I'ef51es f naium (Rollason A " Solt R S and Cooper M J
13163 Phil. Mi * 3 Vol 4? $1) 4 obremtlm (Cardwsll D A 1987 thesis at
VaiV Of ICat **Ib C*q#jr 1. Carwell D A and %koh S 1M Phil. Meg.
to be published) 'he been roceessed by the Monte Carlo method
(elaeteiner J sad Pattisen P l/5 Nual. Instrum Moths. Vol. 124 449).
and therefore their single scattering profiles are Wer much reliable.
The difforenoeo betweem the experiments and the theories, which were
estimated by the bad-theoretical ono-electron approximation show a
significant featur*# atound the origin of the momentum axis the value
of the theoretieal Compton profiles Is greater than that of the
experimental ones. and at the higher momentum region It is the
opposite. The general feature has been ascribed to the
electron-electron correlation effect which was not taken into account
In the ose-electron band shene. The difference curves
(experiment-theory) we shown by dotted curves in figure 1 for
vanadium Although the effective one-eleotron potentials (modified
N-potentials) used by the APW bend calculations include some
correlation effects like the LSD approximation (Ounnarason 0 and
Lundevist I 101 Phys. Rev. Vol. B1 4274). the AFW band theoretical
Compton profiles do not Include any dynamical correlation effects.

A theoretical correlation profile Is proposed as follows:

Je (q) .. f - -J n(f))xJ(q.1)dB + rpI(8)xJ(q.I)d1. (1)

Here. n(1J is a Uigdal function and J(q.r) is a partial Compton
profile eontributed from the states whose energy is between B-AN/2 and
1.41/. The function for vanadium Is as follows:

a 05+& 090 1(9/i,) for B<1,

0) f
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S hnergl.s are referred to the bottom
of the band (r,). The theoretical

B.k,- a-,- correlation profiles obtaled by
equation (1) are shown by solid
lines in figure 1.

It ra, be oonoluded that the
V.( correlation effects on th Compton

profiles of vnadl u ad ,.ea tlu.
whose Perot levels arc ooatei at
the middle of the d-DCAW. 4

-.I irdominaa t ly due to tt al
U'stion "(,) for the

Thanks re due to I1~'----opew
ad hit Compton $CoU Atri. o-
Werwi-k. end to SUC few ftiaeueinl
support to visit the group.

-f -3 -Z -1

-41
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HIGH RESOLUTION COMP~TON PROFILE MEASUREMENTS
USING 29.5 KeV SYNCHROTRON RADIATION

ITOH, F.. SAKURAI, M. .SUGAWA. T. and SUZUKI. K.
Institute for Materials Research. Tohoku Univ.,
Sendai 980. Japan

SHIOTANI. N., SAKAI. N. and MAO, 0.
The Institute of Physical and Chemical Research.
lakob. Bataena 351-01. Japan
KAWATA. H.. AMEMITA. Y.. and ANDO, M.
Photon Factory. KEN, Oho. Tsulcuba 3O5, Japan

A high resolution Compton spectrometer using
high energy X-rays from synchrotron radiation has
been Installed at Photon Factory of K. This
spectrometer consists of 1) a curved crystal of
Ge(220) to monocbromatize Incident photons Into 29.6
KeV( A Eli. 1.13xl0-* at B-29.19 KeV), 2)a.Cauchais-
type curved crystal of 8i(422)(the radius of bending
Is 2100 m) for the energy analyzer of scatterd
photons and 3) a position sensitive proportional
counter or an Imaging Plate as the detector. The
overall momentum reoolutioni Is 0.1 atomic units
which is the highest resolution ever achieved for
the energy of 20.5 I.V.

Compton profile measurements on single crystals
of Al. Si. LIN, Li.0, Li&N and quasi-crystal of
Li.Al..u have been successfully performed. The Com-
pton profile of aluminum single crystal has shown a
clear Fermi cutoff but at the same time some devia-
tion from API band theory is found to exist. The
features of high resolution Compton profile measure-
pent will be discussed particularly for Al single
orystal In terms of J(q) and D(r).



The Compton-spectrometor at the IIABI-beaallne (HASYLAB/DESY In~
Hamburg)

JIf.Schmitz. Njchulte-Schropplng and W. Sch~lk.
Institut fikr Physik. Unverstlt Dortmund

The development of the Comapton-spectrometer at the &KRI beamline is
based an the fvinlg concept s sketched In PUJ.:

MorobromaW .fixed exit double crystal monochromator (S1) with sagttal
fonalaig. The amrs Plane mrstal is Water-cooled. the a"cen* one Is

specially tomW"q 4I-urystals Is conidered. These aystais would Make
pes.e ftt~* tvestsIn Itai~tyby broadening of the single

Oala~dfhrest setps ro rposed:
*. ~ ~ ~ J esg-ip yMews of a Ge-880 for Compton
0SS*~~I~II~tVbetween.6 QkV and 30 keV. momentum-

~~7qpgggMoias~ of a Camahoils-4"p analysIng
uy~~staI Wbrt *h to 4Ok*V; mameentm-reolution

et"e ha 4 tested at ionventional, X-ray

Per the. present a X0-fll'sd P Oltien sasitlve. proportional counter is

4110giss*uI '4 oaauten of higher hegmsouics will be e"Inod
so& a W ows f ft ft 3* trpWhich Is pander development In

-oputo with 11ii WOsbtt t Kseshyslk . Xemforschungsanlage,
Alich.

omn"" e ter at the LAUII-boanillne will be available as a

57MGo #41# .ap ftint menmm,wor ewgeli.

OrAC - Caw"#.~ 11W 404189F ev,.Eu
PID- peo.tiew eeive &dor RC

Experiments[ setup of the Compton spectrometer at the HARWI-beamline.
crystal -dIspslsve analysis.
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MAGNETIC X-RAY SCATTERING FACILITIES USING
A HELICAL MULTIPOLE VIGGLER OF 6-GEV RING AT KEK

SAKAI, N., SHIOTANI, N., and ITO, H.
The Insatttat of Phvs. and Chen. Research,
Wako, Seitma S61-01, Japan.

ItON, F.. SAKURAI, N., and SUGAVA. T.
institute for ffatertals Research. Tohoku Univ.,Sandot rIq, J a- I .

KAVATA, .. AMaiIA. Y., and ANDO, M.
Photes #ebW*, kEK. Oho, Tuhvba 305. Japan.

4 ymtim 464 4tmdied by using
ll', 6Ir ed k ., becauje they

0pIJ .id the electron

j I*,toracton havingAnn't , vhare I to a

t~. a rest-mass

OI lris being
A* o666mulafion ring at

r p44oaLy polarized
fif trg~s Oi, a 4e the

If @reV I-rays. This
0,4H be r ,mtio- magnetic

via's A ite r Tb I-rays of
t 0,4arizatien viii be

fr eW ocatteraie. TheOrd inar h re elation pton profile

Uperim-tr aan be ale ade by oafr 50-70 keVX-,4ays witk b illionct of about 10
*~to" /*, -ON - artdc. D.SBV (e GeV. W0oA).

ts practical designs of aoneohroeters. a
Compton scattering spectrometer, and a magnetic
Bragg scattering spectrometer viii be
presented.
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A. K. Singh, P. Genoud and T. Jarlborg

VUpartement de physique de la matibre condensie
Universitd de Genbve
24, Quai Ernest Ansermet, CH-1211 Genbve 4, Switzerland

Calculation of Compton profiles in ferromagnetic iron
using INTO vavefuncttons

Abstract.
We report here the calculations of magnetic Compton profiles in ferromag-
netic iron. A self-consistent together with a parametrized band structure
calculations vere performed using the linear muffin tin orbital method.
Comparison with other calculations indicates chat our results are in better
agreement with the experimental values. Moreover the parametrized curve
describes the measured magnetic Compton profiles in -the low momentum region
more precisely than any other calculation. These results confirm the analy-
sis of positron annihilation data made by Genoud at &1 (*1988) which
requires a parametrized band structure calculation. The main differences
between both band structure concern the point N of the Arillouin zone: the
large N-centered hole pocket of minority 3

r
d band given by the self-

consistent calculation almost vanishes in the parametrized calculation.
This trend is also supported by de Haas van Alphen measurements.

C) To be published in Journal of Physics F.
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FORM FACTORS ANDO COMPTON PROFILES OF SOME METALS

FROM AN ATOM-IN-3ELLIUM-YACANCY MODEL

5.3. Mali, R.M. Slngru and R.R. Mishra

Department of Physics, Indian Institute of Technology, Kanpur, 2011016, India
and

D.G. Katdiere

Department of Physics, "nvarsity of Poona, Pune, 011 007, India

Seim Irrtant properties aIkout-fth 0mrge am mgmentum donsitis
haebeen calculated for metalc ft, Mj l I ~ I.ahdAisn o

ead ' calul _*p the wV *g i
Ovnaty approinetkin with m ~* l-*cfv no4.
tion P ( r ) wsing the Mkmi-elu-ssnym~~iiri Ifom ar

t A 'Wre calculated toe difterent wetals and , : 00lts Were O
to a8E Peit with e mn~ 1 suitslo Trmonshtim.1 himur 4110
d"I s ( to the momntu Y! a 4 * 414 At r:1
proce Iredhtel [tax Konya CJw ad ccdm
for yr ) were uwed 40 al to te C ,tgn prof1.. 6 ,d #_ ~p
turn expecttion lillues <W>,<p and -cp fw for" aibu als.A
tertical results wft compared with expeimn U111,0 ndataotr
awint %as observed. I* the case of metalic N, the effwt 91 VaI~u 0~t
colatton potentials an the form factors and an Owepr Ili % p ~ai
4p staolus was examined.

(I) U. Manninen, P. Jie'w, N.M. Nieminen and 3.K. Lee, Phys. Rev. 926-
7037 (1981) 1 MJ. Puska, R.M. Niemin and M. Manninen, Phys. NIV.
J&, 3037 (1381).

(21 G. Slurkhardt, Amu~ Phys. (Leipzig) 1i, 367 (19M6).

(3) A. Konya, Hung. Acts Phys. .1, 12 (1949).

[4] C.A. Coulson and N.H. March, Proc. Phys. Soc. (London), &63, 367
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THEILI~TRW VQKQMMO DDRSITY OF GALLIUM ASIMEIDR.
by

D.N. Tims and N.J.Cooper
Department of Physics, University of Warwick, Coventry. CV4 7AL.

R. S. Holt
Neutron Division, Rutherford Appleton Laboratory, Didoot, Oxon. OXl1 OQX

The [100][I1O],(1I],.([112] and [221] directional Compton profiles
of gallium arsenide have been deduced from Compton scattering
measurements on single crystal slices at gamma ray source energies of
412keV and 80keV. Both experimental systems detect profile anisotropies
which are approximately IS of the peak height J(O). These profiles and
their Fourier Transforms have been compared with the predictions of a
pseudopotential band structure calculation. As expected the scale of the
anisotropy is smaller than for germanium and is correctly predicted by
the calculation. However, the calculation consistently underestimates
the high momentum component of the charge density in all three
directions.
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YHK DTRCYUIAL N IC CUWn PTW'IT 0im ON
by

S.P. Collins, D.N. Timms, N.J. Cooper, A. Brahmia and P.P. Kane.
Department of Physiou, University of Warwiok, Coventry. CV4 7AL.

R.S. Holt, Neutron Division, Rutherford Appleton Laboratory, Chilton
Oxon. OXl1 OQX.

D. Laundy, Daresbury Laboratory, Daresbury, Warrington, MA4 4AD.

Circularly polarised synchrotron radiation (CPSR) extracted from the SRS
at Daresbury Laboratory has been used to determine for the first time,
the directional magnetic electron momentum distribution in ferromagnetio
iron. The data provide a much more critical test of band theory then is
possible with polyarystalliaes samples. The scattering measurements were
ogrried out in transmissia geometry using a Ge (220) monoohromator
tuned to provide an inOident energy of 58e keY, the scattered radiation
being detected by an intiinsio germanium detector. A large single
crystal wafer of silicon stabilised iron was aligned with the magnetic
field parallel to one of the crystallographic directions
([100]10llOM1111) &d the scattering vector. The directional magnetic
Compton profiles determined from the unpaired spin distributions were
ompared with AM nd E calculations for pure iron convoluted with the
experimental resolution of 0. 73a. u. The predicted directional
differences are qualitatively oonfirmed by the new data although am*
interesting differences remain.
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X-Ray Inelastic Scattering Intensities Measured

By Energy-Dispersive Diffractometry

Takao Iijima and Kelko Nishikewa

Department of Chemistry. Gakushuin University

Toshima-ku, Tokyo 171, Japan

In the energy-dispersive method, the theoretical expression

of the Inelastic scattering Intensities to be compared with the

experimental values are usually given by the approxiation of

neglecting the width of the Comptos spectrum. The validity of

this approximation has been numerically examined for the case of

X-ray scattering from nOon. The contribution frem the tall of

the Comptom spectrum due to the inner Is elotroms was found to

be more important thet that from the peak.

It has been found that the error due to the approximation

never exceeds 0.2 % of the total scattering intensity for the

scattering angles loss than 350 and for the photon energy from

IS to 3S keo.

Nore important Is the correction to the tabulated incoherent

scattering factor f(l for the experimental situation where the

measurements were made in a constant-scattering angle node as

theortically investigated by Bonham.1 )

1) .A. Bonham, Phys. Rev. AU,3 2950(1981)lerratua. Ibid.

, 3954 ( 1 97).
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Charge and Nomentum Densities in Pressure-Induced Metallta InSb

with MaCi Structure

T. KOSAYASI and R. MARA

College of Medical Sciences, Tohoku University,

Seiryo, Sendai 980, Japan
tCollege of General Education, Tohoku University,

Kawauchi, Sendai 980, Japan

Pressure-induced InSb with rock-salt structure, obtained

from amorphous phase at the pressure of wl0 kbar, is experimen-

tally confirmed to be metallic. Previously l%131, by performing a

self-consistent total energy calculation, we discussed metallic

stability of this material. Zn these papers, we found that the

material is a system of a coexistence of the metallic and the

strongly covalent properiles. The momentum density distribution

in the typically covalent smioonductors is rather insensitive

to a bonding structure of electrons[41. On the other hand, in

metallic systems, It is Indeed sensitive to an electronic stru-

t•re. Zn view of thee facts, It is interesting to study the

charge eA mentm densities of this material in detail.

In this paper, we calculate the Compton-profile and the

positron annihilation angular correlation of this coexisting

system. We discuss the extent of appearance of metallic charac-

teristics in the covalent background. The results will also be

discssed In connection with the charge distribution in real

space, the oharge transfer and th-metallic stability.

(11 L.Shisdo, S.bhlmmura, T.obayesi and U.Marat J.Phys.SocJpn.

1_ (190) 2003.
121 K.ihindo, .Xobayasi and 1.Rarat J.Phys.Soc.Jpn. 50 (1901)

2274.

131 T.Kobayasi, I.Shindo and i.Urat Sotid Stat*e Physieo under

Pressure, ed. by .Mismmara (lM gl. Pub., Tokyo 1985), p49.

141 .frar, 9.ihLno and T.lobayasis J.Phys.Soc.Jpn. 45 (1979) 77.

Xlker, T.BobayaLi and K.Shindos J.Phys.Ct Solid State Phys.

L7 (194) 3967.
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Uvedguem of Slectsum Struhir 41 Seem Oxdes by Compte

MobA H. . 3KZ. IUmmni an .L. *bqjm*

Depsrtueat of Phyuics, Univerity of Rajasthan, Jaipur-302004
&&ajhn, India

ODepeztument at Phyeic.. Jodhpur University. Jodhpur. India.

ABSTRACT

Cmptem .csttering technique has bees applid to inati-

sof the deetsgc struckaz at V2S VbZ0 5 ad "o 3. lhe

afea"Noume have been aw swin 241 AmCamptonsepectraeter.

2boeUda Comples profiles were omuted hr various W~ctrom

mafesmilme hr mob smm. Preemtmsueet apr

eaplet tonmh ad waleme ese -I m istal to mex

Am@. is of -- with rmet Ph"Oeeodsio results I

1. 7. wowe Mi a. Mmii, J. Phys. C 1i. 6O91 (19$3)
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Ulecrw ~Mostim Blsbahlh. Is Uremki an i f

jI and D.L. APO

Department of physics. * vrtity, of Rajasthan. Jsipuw-302004

*Peset ddras Department of Physics, University of Jodhpur
Jodhpur (lajastham). Media

Asc

Electron Ioeu diabeticue is hop Zr and Cd have

ben staled hr the~ first time suing Compton scattering technique.

Mleaseressmt have hoenmde by scattering "4.54 heY pua=-

ways. Ihesretiel mbopetie have hes carred out using

lemmlke-bi medal. Dust eaemmwt between theory

end~~~i foeien elund It the sicotrume seofguration for Zr

is chasen as 4d5s 3 * For Cd, the hrA MOdW Pre dict, reasonably

well the cemptow, pefius to comperis to free olectrou and

atomic mtodl.
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Compton Profile of Po ycrystalline Tungpten

Usha Mittal, BLr. Sharua, lFaed M. Mohas end a .L. Ahuja*

Department of Physics, University of Rajasthan, JLpuz-302004, India

ODepIxtment of Physics, University of Joapur, Jodhpur (Ra jasthan)

LDS22AC!

Compton scattering technique hai been applied to study

the electron momentum distribution in polyarystalline tungsten.

2he measurements have been made using "'An Y-qW souree (501)

and latuinsi Gei0801M detector. 3aperimental results have

been ompared vith the bad stzuotuze olmulatiom of apeniceao

e a t ,with ou emaxmelse Mee Akam Model (.Pl.A.)

ealeulatiUms. LI.A. values for RL eenflStatio awe ia bettet

agreme4 with the Oeeimental values.

1. 1.1. repanicolaou N.C. Bcalls and D.A. Pepaconstantopoulos
Pbys. Stat. So1. Jb) IV, 597 (96).
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THE CRYSTAL ZLCTROK ]NWUG AND CCU N PROFIL98 FROM

X-RAY DIFRACTION DATA

AWEXMAOVJU. V..TSIRELSONV.G.,OZEROVR.P.

'KMndalsev Institute of hemical Technology.
Niusskaja Sq. 9. 125820 Noscov. U.S.S.R.

There are sveral different quatm mhei approach..
to one-electron density matrix determination from X-ray
diffraction dta. The more general method of that kind idAh
takes Into account the crystel translatin symetry has been
developed end Is presented her. The method s ben applied
to electron onergy and directed Compton proiles eulculations
of a*covalent c rstals-diL and sUloom. Kinetic enerw

(per atom In crystal) calculated practically coincides with

the. theoretical ame and epeintal values. The binding

eergies. shieh are determined -as a difterence of two very
large values, coincides in 36%-limit; this limit is

characteristic for Hartree-Fock calculation. Coincidence with

theoretical date Is better.
The directed Oxopton profiles had been calculated In

momentum appromimation. Good agreement with theory and
mepe;riment for both compounds in all regions studied has been
obtained. We would like to draw attention that in the
approach suggested the incoherent effects could be described

starting with the coherent X-ray data. The fundamental role of
the electron density can be seen here.
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Directional-4=Wpon Pro:files and their Fourier

Tranform in GaLs

B.Z. pft4a,DP.fbiepatta and x.C..Padhi

Copton profiles along the (100) and (11) directions
of G&a were mMUoed-uing S54 key gamma-rays from a 3 Ci
annular source and an XPGe detector.

Compton profile as vell as Fourier transformed Compton
Srofile anisotropte are _can red with peeudopotenti'al calcu-
ations muing'both local £ll as well a 'loal plus non-local

E23 potentials. 2he minted Coupton profile anisotropy (Fig. 1)
is found t6 be In reasonable agreement with theory for both
sets of potentials. Zt ca aljo be seen from Fig. 1 that the
extrem in the msaued a otropy are shifted slightly to
hLi M q Vulees 40m. b4,to thoe'y. The alutocorrelation
anisotxoft A3(i3JU-ZOO) shown ta ig.2 to dominated by ther
bond as8iiidrpy A iAi EI m alsemtae qaductoers 3] and because
of res.e3tios the effedft W se ond neighbour interaction

seem.6 lowa e VIe "tm es the enisotxopy occurs at
at~lcverhanlength (4.62 au). some aniso-

trc L so lOSkI atI a a I C.u, which is not predicted by
the 7.Oxy, tots, qs ts Ibat the peeudopotntial wavefunctions
are iAt ae ry aleso to the atomic centre which perhaps is
eIdms st% the We wave-functLns are not made
orthogonal to the core electrons,

a

.. ...... .......... .......... .. l L,., -- fll .... rIeN U4ItAtl

•~~ t o '-.-

II

g **. *.z I.,

FRi.o Fi-I

References:

1. 3.L.Cohen and TX,ergstrosser Phys. Rev.3 141 789(1964).
2. J.R.Chetikwsky and .LCohen, Phys. Rev, 3 14 556 (1976).
3. P.Pattisin, N.R.Iansen and J.R.Schneider Choemical Physics

231 (1981).
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Basis-Set Refinement by Cross -Entropy. Minimizatio

3 Shridhar R. Gadre, Indira H. Shrivastava and Sudhir A. Kulkarni

Abstract

A qw 0hctv ique to refine a given atomic basis with the

constraints of experimentai/ theoretical trw0 end 2 values Is

presented. The ref inement. Is achieved by minimization of the cross

entropy 8 [p] P)- p (T) InIp(t)/ pojf) I dtwhere (r~)

and P0(r) are respectively the refined end reference d sarting)

dens0ities. The wavefunctions are chosen to be Slater dsterminants.

The procedure Is tested on some Gaussian basis-sets for H, He, U) and

Be atoms. It Is found that the refined basis-sets yield, In general.

excellent estimates of the 4rnvaend 4pn expectation values with

relatively small loss In the total energy. Exploratory studies for

molecules empoloying these refined sets are also presented.

Abstract of the work to he presented at a Poster Session at

SAGAMORE -IX to be held in Portugal In June - July, 1988.
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P. Genoud, A. K. Singh. A. A. Manuel, T. Jarlborg, E. Walker, Ii. Peter

Ddpartement do physique do l uati&re condenade
Universit& do Go~nve
24. Qual Ernest Ansermet, CH-1211 Genive 4. Svitzerland

and M. Weller

fax-Planck-Institut fdr Metallforschung
Institut fdr Wrkstoffvisnenschaften
Seestrasse 92, D-7000 Stuttgart. Germany

Electron momentum distributiom and spin density of forromsnetic

Iron studied by spin polarised positron annihilation

Abstract.
We report dew first sbady of the Femi surface epolog. electron momentum
density and spin mementum density in ferrommatic iron using two.
dimmulemaol anpar oerrelatlon of polarized positron mmIhilatiO radia-
ties (20-ACPAt). ge have performed a self-eonistent together with a par.
ametrined band structue calculations usisg the limear iaffin tin orbital
(UfTO) mehod. Calculations of the momentum distributions ter done both in
the independent particle model apprmimation rnd including electron- -. -
positron correlation effect.. The analysis of the exlrrimntal data shoys
that dhe large 3-centered hole-elliLpsod of lnoritye 3 e nd giyda by the
self -consistent baed structure ealculations does not exist or is very
small. The nature of the electron-peoitron correlation ofOct. is found to
resemble tho Oes which ter observed by 8ifth et A1 ( 1986) for nickel.
This comfirms the systematic trends of the olectron-positron correlation
effects for localized d-electrons. The relative spin momentum density io
negative at small values of p and can be correctly describod only with a
different treatment of the correlations for majority and minority electron
bands.

) A. K. Singh, A. A. Manuel, T. Jsrlborg, Y. Mathys, R. Walker. H. Peter,
19d 4l. Thly. Act&, 59 410

I
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RESONANT RAMAN SCATTERING IN METALS

V. Etellinemi, K. Himiliinen, S. Manninen and P. Suortti

Department of Physics, University of Helsinki,
Siltavuorenpenger 20 D, 00170 Helsinki, Finland

S.P. Collins, M.J. Cooper and P.P. Kane

Department of Physics, University of Warwick,
Coventry, CV4 7AL, U.K.

In the resonant Raman scattering process (RRS) the incident x-ray photon energy is
just below the the absorption threshold of the target eectro. The intermew u state
involves a virtual hale and in the fial state them Is a higher shell hole, an dectrem in
the continuum and an emitted photon. The catteed ,eergy spectrum is continuous
because the photon and the ejected electron share the availale eneRO . RRS aries
from p. A term in the interacting Eamltoan which coupes the dectromagneic fidd
and seetrom and the scattering cross section in dipole approximation has been recently
calculated'.

In order to study the energy dependence of the RRS cross section a tunale x-ray sourc
is required. This can now be done uing synchrotron radiation. Scattering copoments
due to the A'-term can be dinated by choosing a scattering angle of 90 and linealy
polarhed incident beam. FIrt experiments of this kind were tmad fot Ni in LURl,
Pars'.

In this study synchrotron radiation from SRS storage ring in Daresbury, U.K., was
used to measure R3 cross section for cU and Zn (K-shell hole) and Ho (I-shell hole).
Incident x-ray energies varied from values - I keV below the absortion edge up to the
energi s. - 00 eV above the edge where fluorescence was excited. The fluorescence
yield was used to determine the incident photon flux and absolute RRS c sections
can then be obtained.

The double diferential cross section d'v/dttld of RRS in Ni was also measured using a
high resolution crystal spectrometer and conventional x-ray tube'. This is particularly
interesting because the cross section is modulated by the electron scattering from the
neighbouring atoms. Similar effects are seen in EXAFS (Extended X-ray Absorption
Fine Structure) but the role of the inter-shell hole is different.

T. Aberg and J. Tulkki in "Atomic lnner-Sh|ll Physirs" edited b~y B. (rafetmmil
IPlenum, New York, 1985) Ch. 10.

S. Mannines, P. Suortti, M.J. Cooper, J. (?homilier atd G. Loupias, Pitys. Rev. B34,
363 (1966).
3P. Suortti, V. Etelinienti, K. Himi0liinen and S. Manninen, J. Physique, to be pub.
fished.
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Binding and Correlation Effects in Simple molecules

As Studied by Gas-Phase X-Ray Diffraction

Keiko Nishikawa and Takao liJima t
Department of Chemistry, Gakushuin University

Toshima-ku, Tokyo 171, Japan

We reported gas-phase X-ray diffraction experiments carried

out by the energy-dispersive method in order to investigate the

binding and-correlation effects in charge distribution of simple

gaseous molecules. Comparison of the measured total (coherent +
incoherent) Intensities with th Hartree-rock independent-atom

calculation revealed the-binding and correlation effects.
1 }

Recently improvement has been made in both the experiment

and analysis. Reform of the gas cell has decreased the back-

ground Intensity mainly caused by the scattering from the windows

of the cell to 1/10.

ror the inelastic cross section to be compared with experi-

ment, a more rigorous expression for constant-angle measurements

given by Bonham 2 } has been used instead of the Waller-Bartree

theory.

When several angle-settings were made for covering a wide

range of s-values (st scattering parameter), the applied tube

current was different for different scattering angles. This

difference of the tube current might change the energy-spectrum f

of the white X-rays. This effect is now under investigation.

The improved results of 02 and Me will be presented.

1) K. Mishikawa and T. lijima, J. Chem. Phys., 87, 3753(1987).
2) R.A. Bonham, Phys. Rev., A23, 2950(t9t1) erratum, ibid., A35,

3964(1987).
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SIGN WW IMTIME RMWL SCAWRM

an LIOVID 4n.

R S Holt, L N Needham and N P Paoli

Neutron Division

Rutherford Appleton Laboratory

Chilton, Didcot, Oxon. U.K.

Abstract

Neutro recoil scattering from liquid *Be at 4.2 K and 1.6 K

has been ieerved for a msmmatua transfer of 150 1-1 usin

the electroo volt spectrometer an the pulsed uqtrm source

ISIS at the Rutherford Appleton Laboratory. The spectrometer

is based en the (n.y) neutron resonnce aborption techstque

using a single Bismuth Germanate photon detector. Analysis

of the recoil scattering spectra yielded mean atomic kinetic

energy values 1t-14.8a3.0 K at 4.2 K and <D.14.6±3.2 K at

1.6 K in good agreement vith values obtained at such lover

momentum transfer. No direct evidence for the Bose

Condensate peak vas found but an upper limit to the

condensate fraction, n%, of 20% vas determined using model

calculations. This value Is in reasonable agreement vith

other condensate fractions reported in the literature at this

particular temperature.
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SAWSOW P M IN f fTOKIC MUMM DISIUTION

OF /UOLMIC APUNITE

N P Paoli and R S olt

Neutron Diviaion

Ittherford Appleton Laboratory

Chilton, Dideot, Oxon. U.K.

Abstract

Deep inelastic Otirb itattdhog uingl the (ay) resoance

alsowptloi'Itolm/qwm OW "th p Uaiiwce 1312-bS~-beea wed

todeteraiv Of iNe atomic kinetic rg inrlytic an
polycrsctatie fpitt. An anaWIs of the recoil
diltribatiem wO4t* 4 a sitmificeat anisotroy in the

atomic momj-,jetrIh'tie measured parallel ani

perpeadiculac . e heasemil layers. Compariso betveen
the -obeed se kiatic Oergiea and those-derived from a

pbomom density f staes *edel are in agreement perpendicular

to the layetb %at at vaetee parallel to the layers. A

small symetry In the recoil line shape has also been

observed and is attributed to the influence of final state

corrections to the Impalse Approximation.
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a 3 Uolt and N P Psoli

Neutron Division
Rutherford Appleton Laboratory

Chilton, Ddcot, OeM. O.K.

the techniques of neutron reswmae abs optiem have bem used

as tie poloed swce, W8 at the hmthtleor applen
dIbeaes fi doteasine the stemis mstm distribution

O(J) #1 light ato. "e high flux of uiiheral ntrm
allows strong seetrom resoacs in the electros volt reol.

to be used. An ra.) or Nmmat Deteetor Opmetw eet (3s)
bied on mmtrom 2W how beom davelood on £83 using both

slawse e 0ledstector mtigusUmm. whe higha ely

" tPo dtteied ftor abeWtim are captured by Ilaseth

anommte (8S0) photos detectors. 2w bi magotum and

soup trours ehloved using the 306 technique are

necessary to validato the Impulse Aproximation in the recoil

ecattering prom" allowing o(j) to be extracted from the

measurod M(i.5) spectra directly. Neutron retoil spectra

(ameless to Co pton profiles uing photon scattering)

thato#e provides a diroet method of determining atomic

kinetic omrgies and atomic potentials. Recent measurements

i plyorytallift 3. are used to illustrate see of the

aspeets of tIis techique.
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gj.3CtlC F11[10 GRADZ ITh j #4 tD O T", SYSTEMS Ub-I AND Ta-B BT
PRETURBED ANCOLARI COIttLATIONS

J.M. Gil, P.J. ondes, L.P. Forreira, A.P. do Lisa and N. Ayres
do Caupus

phofics Department, alaverltty of Co*itbra, 3000 Coimbra, Portugal

!

lydrogen *too$ form interstitial sublattices whom Introduced
In bee 8b sad Ta latttoe., wshee they occupy tetrahedral site @
11. Its stture ts dependent qs the hydrogen concentration and
sample teepteture. The pthese-dieem. of these systems are known
to a Stoat ,stset, sad #eo of the stracteroe wore determined by
X-rays neetrtm and Tin diffrcttoa methods 11).

The p6rturbed Amgolar Coreoletil , teohaiques were applied

.mceessfully to those systems sem o1 1f tedieacttva *tons as
*absttttlooSl probes Is th/ metal lattice 12,31. The technique
yields Information comeersag the close vicialty of the probes,
16 the eo of the oeUotria field gradloat (efg) measered at the
prob *vaeot.

Althoukh 'the idattfiotia of some kneows phases could hodose by m*014 ef tn Clr Interprmotate of the of# themselves

is met staclShtforwatd. poist aboa- Wedols have boom developed
in the j*bt oeplam the of values *btaled tn Nagy different
FLC *Woesisu 14).

tv the pr6ooat **fk, the polt tharge model which usually
omly soks tm Ae.oosat the poeltive herge of the ees of the
1attie was Improved by eddiss negative herge. simulating the
fiet "b~t of the eleatroste shere deseity eromd the probe
atons. lip *oie of the tolet *hdrS*e ad their loealixatioe yas
bee*d em thoerstiqZ1 eaealAtIoue of the habnges induced on the
olectr*Wto ebetig teesity by the Introduction of a hydrosen atom
In the 6ses1 lebtit e (3.

I I1-1. Sebober, 5. Veetl, io "lydrogen In Metals 11, Top. In
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.!C!Uin CU' M F*=3 MOUUM

Joyce Terra and Diana Guensburger
Centro Drasiletro do Pesquisas Floicas, Rio do Janeiro, Brasil

Fe ato, when trapped in frORen 333 matrixes, react

to f~crm tho molecuileo Fern 3 . This species provides a model

for the 6taii of tts £Axtetko of 333 with re surfaces. The

45sabous spctsta Ghe twobetmo peaks ofl equal inatens ity.

wh*if 000et 4 Oftaro" le £atrntin a& a Well-de fined re

sto. I" Zim"...0 t imemaed in different from that of re

atom Ina ts 1*AftvAWW, Mebhaum Okp~rtmnts JA the pro-

sene of -n ent~rvak mapatle ftold reveal a large positive

magentio hpettfime field (S. Saitovitch, Joyce Terra and

R. Litteraft, onpeblasi).

We have perfez self-onsisetall-electron Mole-

culer Orbitals eslombatiose for the Foul 3 species which, com-

blued with the espertmeetal data. provide insight on the eloc

tromic structure of the molecule. The Discrete Variational

usthed4 with the ReSMi denity approximation wasn empoyed. The

probablogromad-stateconfiguration is .aje2+)2+a(

and a Wealliken-type population analysis gives the re configia-

ration 3MMd4s-?4a43p@-4pGO2. The large positive cal-

culafted ontact hyperfine field 4+980 kG), obtained from the

spin density at the Me nucleus, in good accord withiexperiment,

is mainly due to the large population of the Fe 4s*, orbital,
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relative to 4s*.The Quadrupole Splitting calculated (-1.61

zm/*) also cocpapes well with the expeimental value.

The calculated value of the charge density at the Fe nucleus

is in good accord with the measured Isomer Shift. A small

negative charge on Fe (%-0.1) is found, as expected from

consideration of the N lone-pair donation to Fe.

1I

_______ 
__________i1
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7I mIauSIT rs RIE

Joyce T'erra and Diana Guenaburger
Centre Drasileiro do Pesquisas Fisicas, Rio do Janeiro, Brasil

measurements of the Isomer Shift 6 of compounds by We..-

bauer spectroscopy, combined with first-principles dalculat~ons

of the electronic density at the nucleus of the probe atom

9(o) * provide valuable infomtion~ on the chemical bodA of
the 16sabsuer atom to its aeigloborso besides making it passible

to determine the nuclear parameter AR/1, which Is the 3velatIve

change of the awlis radius in the N~&oMur transitomA.e &ve

made calowlations'of po) for an halides (Sal4 , X- 7, C1, Sr

and 1), using the all-electron self-consistent Discrete Varia-

tional method In the local density approximation. An embedding

scheme wes used to simulate the crystal. A very good linear

relationship between p (o) and 8 was found, and the value AR/S

2.2 x 104 eas derived. Thu increase in P to) from 7 to I is due

mainly to the increase in the population of the 5s orbital of
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wOCAL-!zaTIcu OF ATOMIC XX5URI3ZX IN MNNRALB BY
INCI SICO X-RAY DIFFACTION DATA

V.. tJ50V. EL. Bff.KOHEVA

Moscow State University, Geological Faculty, Moscow

m -of xray iffraction aeeiment and
troatmotof the ataM po~mited to, make prepiatoo studiy of

th st details and peculiarities of electron
sity , I.*. obsioaliaont feturme. 7he first

Pepmv,, - sucA1k I e Pdumaiel possibility of
loca iuetlma a* 11 imaprity amit in a structure by careful
anase of a*- bpi,. bo Aedit witha ruby structure investigation

1). * Sk 0 0 ett:Vt6 peerltift of a Small aaat
of 96 much,,pt e. we studied U ,pine,,:
1) 0*ble I 34lO4(0, WtV") (2, ,2) bercynite [3, 3) myntetic
Co-aO * Nft1 five berylls: 4)lpraticaly pure beryll[4.]
5)aqvmssftd(2vbetlQ. $)mmrq(Oel3cr.0.3e.2.ltg). syntetie
7)din- d 13.t1)p),- (1.Owt%) -.berin. b*WUs. The experimental
dsa glm tamea by 6"ynm Pi, the structures were refined
vowi an Wuptie-8/200. eamrpaer by FI(T-rog"a", The
re01"%L "t t"cWoit, am and "asie of fit 3 for hub-order
region of reciprocal "mcs or* In the table. The structure
poeitions of sMall amomunt of impurities are important for

physical properties interpretation, especially magnetic and
spectral ones. The 0-pmaps allowed to detect chemical bond
peculiarities in spinels as well as in ring-silicate beryll.
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1) 2) 3) 4) 5) 0) 7) 8)

R,% 0,17 0,S 1,07 0,73 1,17 1,31 1.08 1.44
3w5 0946 1135 Is.5X 0s" 1,40 1,49 1,02 2.33

.S 1,0M i.36AS. 0,60 -1.020 4 91S 1. 010 1.076 1.596

nth .1WplhjltD1 Ot Uwe k1U417 SUnt by frog. Y. Saito
I. V.0. isui.laon, It .Antii. N.0. Gorr. R.P. Oawrov. Yu.
TV tzuebko, - Ph". -StAt. SOI. (a) 87f 425, 1965. 2.V.G.
Talmapmi. ciL. 161okabov.. Yi. 2. Wsik, V.8. urubov.

Ge~iaJa, 31., 16S,. 1908. 3. V.A. Btreltzov, E.L.
seobwualU V.6. . lilelsoft V.S. uuov'. 3.9. Otaro'.
006dalmiija, 310. 1456,.'1987. 4. O.A. tvdakimova, -LL.

S*1@k~iina .. TsIroedga, V.1. iftusov, 35, 1908.
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Mk I-IA NIUDo AL ,OR A y A'Z$VZ AX AIBV C=

10Do8, V 3DMUZ0 ,MING 20 OO1fhNT AND NOMOOH5PtM! SCAMT-
IO CY2ORtS By 7.3akiavichlnms Vilnius Institute of Building
Engineering, VilnIus# KNEh

The X-Rey pseudopotentiai components (XPC) for AIVSAIIBV I

and An v compounds relatod with the charge density distribu-
tion In the clystal have been obtained using the seasured
structure amp Litudes and nonoherent scattering factors. The ON
approximation for valence sloofton wave functions and first or-
der of overlap inte nas have Wen used. these approximmtionso
as It was shown In (€.43okisLiobikS .,t lasn molecule Phy-

sm, Kles, 976, 3 p.1) lead t he WAK l2emsntas

inin faeas th vlenceespie _ sot 0 ia~O~DtJ ,(V Ctdl Ino (oton)

o o- ultud or tactors have be" sperated
fr Win s sud valus ."j(.i r. .' CID
where tt I~ s'th core scatteriet teWr.

Lhe IN and overu levels in the points r xz and along
lines & and J. flo the sit nt ss" Swo, Cal, 0 ri0, me Wie
and CAs compeunds be been iamstlp ted. Nis values of IN and
nem "els f o Inle as ti 1lustution of the mthod as pro-

Muted in the table

ME -,,,,I tm W a Af ,.,r-0o, ap N o A,
MU .2:49 2.76 '202 r - Cg )so 2,9

200 4I, -1,63 -1,67 7,8-'Is
220 -0,0 0,14 0,16 4s7 4,9
311 -0.0 0.13 013 6.1 6.4

Del' T(S) 0V .potential omonenta, determined byr Use of the
experimental structure amplitudes# V(C)Xa-detersinde4 with taking
into account the nonlocal part of pseudopotential, V(S)op-optical
pasudopotontlal components. 'he min parts of XlC are expressed
by the local pert determined using the experimental values of
,(S)oW f*te energy levels in tre basis of VX)C and superposition
of slueetrIcal plane vovs hove -been determi ed. The agreement
Of energy Sops calculated using the measured scattering amplitu-
6a wit optical experimental results hs been observed. Thie do-
posdee of onergy levels and IMC on pecularities of cha re dons-
ty distibution and effective chrge of ions in the investi ted
1ompoidm ban been dIsonsawd.
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THE VALENCE ELECTRON MOMENTUM DISTRIBUTION INVESTIGATION
IN THE SUPERIONIC P - AND p" - Na2 O'x A12 0- OOPOUNDS

By 33akimavichus, Vilnius Institute of Building Enginee-

ring., A.Alishauskas and R.Purlys, Faculty of Physics, Vilnius

University, Vilnius, USSR

The valence electron momentum distribution functions (VEMDP)

of superionic compounds - and _ Na2 Ox A0 have been

investigated by use of the measured and calculated Compton pro-

files (CP). The dependence of CP and VEMDP on the change of lat-

tice structure of hexagonal r - and -aluminate has been

investigated. The influence of stoichiometric composition of -

aluminates to the CP and VEMDP has been studied. The X-Ray three-

-crystal spectrometer for Compton lines measurements has been

used. The scattering angle was 1200 The monochromatic No K.4

( h - 17, keY) radiation has been used. The monochromatization

of Mo X-Ray radiation was performed by Ceylon graphite. The Li

served as crystal - analyser. The exposure time was 200 a per
point. The noncoherent scattering factors# calculated with ta-

king Into account the ionization of atoms for normalization of

measured Compton lines have been used. The calculated CP and

V DP with taking into account the ionization of atoms Na'vA1 3 ,

0- for coparision with the experimentally obtained results

have been applied.

The decrease of measured CP as oompared with the calculated

ones, including superposition of free atoms in the low momentum

region for P - and P - aluminates has been observed. This
decrease of measured CP corresponds to the shift of VEHDF to

the region of higher momentum. Taking into consideration the io-

nization of atoms A1 3+, Nl+1 0- leads to better agreement bet-

ween ieasured and calculated CP. The correlation of valence

electron distribution in real and impulse space has been inves-

tigated. The ircrease in charge density in the region of wave

function maximum and displacemcnt to the nuclei in real space

have been observed. The influence of electron structure change,

caused by ionization of atoms and charge density deformation

to CP and VEMDF have been discussed.
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