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II.is drsi. (-i pi u il uJ research activities ami plans at the elei tron IIIU.J-
sopv l;ih, physics department., University of Oslo, has been written al 
the rt'ipiesL J rom the Norwegian Research Council for Science .ind tin 
Hum.MI 11. ies (NAM), who is currently evaluating structure research n> 
•f.'rway . 

. ^ i i i f Lhe I n M e l e c t r o n microscope was i n s t a M o d a t Physics *U-{>,ii tiavnl 

in l l H)8, out research has covered i no rgan i c s t r u c t u r e s , physical m e t a l 

l u r g y , i i i iut ' i .11 s , as v e i l as theory ol' e l e c t r o n s c a t t e r i n g and the develop 

mei'.t «ii methods in the (ic.ld. TJiis research p r o f i l e , which fo l l owed from 

• i h.H kiii miiid (-It ich J nc l utled LheoreLi cal work , an i u te res t in d i I ' t r .u t i t'!i 

.md c !»si* c*»nt ac ts w i t h the Center f o r I n d u s t r i a 1 Research (S I ) has led 

; -• i in Uicr u l i ! s i dc- c on tac t s and g i ven our lab a spec i a 1 pot-, i L i on , P 1» I <•!.-

..•] ly ;nit\ a J.so n a t i o n a l l y . 

In t h i s repo r t we have desc r i bed Lht: var i ons a r t i v i t i es , the cnr rcn i . 

p l . in i ind irtMids and the f u r t h e r p l a n s . They are based on the assiiinpi mi ; 

th.it ve s h a l l have respons i h i l i t y to r s t r u c t u r e and m a t e r i a l s research 

w i t h t ransnr .^s ion e l e c t r o n microscopy i n the Oslo reg ion and, U .: 

i e r t a in ex tent a lso n a t i o n a l l y . 

http://th.it


PkuJKClS AND RKSKARCH FIELDS 1976-85 

Ihe research activities can be divided into three main areas: Theoiy am! 
methods. Structure of ceramics and minerals. Physical metallurgy. 

Ilk'uiy and methods^ 
These studies continued earlier work (Gjonnes (1966); Gjonnes & libier 
(1971)) on scattering of elections by crystals., i.e. diffuse scattering, 
weak beams, symmetry effects, Kikuchi lines, multiple scattering etc. in 

the latter half of the 1970s, the studies were focussed on two fields: 

• Further development of methods for accurate determination of low oidei
st rueture factors by Kikuchi line effects. In cooperation with Japanese 
groups, the experiments were extended to higher voltages. The -inter
sect ing Kikuehi line method is now adopted to convergent beam electron 
diffraction, notably by Japanese workers. 

• The other field was diffuse scattering and its interaction with Bragg 
st atler i ng. The previous studies of scat to ring from substitutional short 
range order v.is extended to include dispI acement order by Andersson 
11979), who showed that the Bragg scattering interaction could assist in 
separating the components. Taft'6 and Gjonnes (1976, 1978) continued the 
studies of channelling effects in thick crystals using a Bloch wave 
description. Tafto (1979) then demonstrated the directional effects in 
x-ray emission from compoundSj with the aim of exploiting the channel liny 
of electrons for determination of atom positiun, as had been discussed 
by tljounes and Ifb'ier (1971). 
The development of this effect into a crystallographic method (AIXHKMJ ) 
vas carried out by Tafto after he left Oslo. 

St ructurestudu's o£ oxides jjinljn ine r ajjs . 
The interest in defects and diffuse scattering and in the application at 

electron nncroscopy and diffraction to crystal structure led to the work 
on oxides and minerals. 

The lower oxides of transition metals (V, Mn, Fe) proved particularly 
well suited to the combination of selected <ire;i diffraction ami dark 
field microscopy. The domain structures resulting from order of defects 
and the slight deformation of the cubic rock salt-type subceli compli
cates x-rav studies. On the other hand the space lattices and symmetries 
cou Id he cori t i rmed in e I et t ron mi c ros copy through da rk field i mag i ng. 
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UiPi'oas the almost idea] metal positions reduced the need for intensity 
measurements, in a review of superstructures and local order in lhe 
vanadium-oxygen system, Andersson, Gjbnnes and Forouhi (.1978) described 
Lhe structures in terms of defect clusters and the coexistence of local 
decomposition and local order in the disordered state. Similar struc
tures were derived for wiistite, Fe._ 0. Different structures were found 
in MnO where cooling led to precipitation of periodic twins related to 
the tetragonal spinel Mn~0,. 

The application of transmission electron microscopy to mineralogy had 
been taken up by Arne Olsen in the early 1970s. He extended the studies 
of feldspars, notably exsolution structures to cover the whole plagio-
ciase region. During these studies, several methods for characterizing 
the lattice in intergrowths by combining diffraction measurement, x-ray 
microanalysis in the microscope and lattice calculations were developed, 
as described in Olsens Dr.-thesis (1978). The geological and mineralogi-
cal work also included studies of antigorites, e.g. derivation of a 
crystal structure with 2500 atoms in the unit cell from electron dif
fraction data. X-ray microanalysis in the microscope was applied to 
sediments. 

A review of crystal structure determination by electron diffraction was 
written by Gjonnes and appeard in Goodman: "Fifty Years of Electron 
Diffraction" (1981). 

Physical metaliu_rgy 
In the metallurgical projects, mainly in cooperation with SI, there was 
at first an emphasis on precipitation reactions» notably in light metal 
alloys. The most extensive study was Solberg's (1978) investigation oi 
copper precipitates in silicon, however: A combined study of morphology, 
defects, crystal structure and mechanism for formation and dissolution. 
Other systems included Al-Fe-Si particles in aluminium, Mn-particles in 
magnesium alloys. In cooperation with the electronic group a phase 
analysis of gold-tin alloys in thin films was carried out. 

Towards the end of 1970s another set of metallurgical problems were 
attacked in cooperation with SI: Mechanical properties and its relation 
to microstructure and previous heat and mechanical treatment, with 
particular reference to strength and formability of sheet material. 
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Electron microscope investigations of grain, subgrain and dislocation 
structure were combined with x-ray measurements of texture. 

New microscopes 1982-84 
Around 1580 it became evident that the basic equipment, which then con
sisted of the Philips EM 300 from 1968 and a JEM 200A (from 1973, pur
chased used in 1976), was becoming outdated in relation to crystallo-
graphic work- A new instrument was essential for structure studies at an 
international level. 

In 1982/83 we succeeded in obtaining funds from NTNF (800 000 kr.), NAVF 
(700 000 kr) and SI (400 000 kr.). After long negotiations we signed 
contract for purchase of the JEM 200CX, with the important provision 
that JEOL should offer us a new model for which detailed specifications 
were to be negotiated with us. The JEM 200CX would then be traded in. 
The specification for JEM 2000FX were agreed late 1982; it was delivered 
in 1984 as the first instrument of that model. Subsequently JEOL sug
gested that we should keep also the JEM 200CX at a favourable price. 
During 1984 conditions and finance for this deal were secured, with help 
of several outside users, the research council and the geologists at the 
University. We thus had two microscopes: 

JEM 2000FX is well suited to crystallography and materia Is resea rch, 
combining high resolution with excellent capabilities in differarlion 
and analysis. 
Resolution in TEH: 0.28 nm point, 0.14 nm line. STEM: 1 run 
Diffraction: Finest spot in TEM 2 nm, largest diffraction angle 10 . 
Magnification 900 000. Side entry goniometer +/- 30 . 
Scanning attachment ASID. 
Tracor Northern energy dispersive spectrometer for x-ray microa na lys is 
can also be used for digital control of scanning roi 1 s and for digital 
reading or intensities in diffraction patterns. 

JEM 200CX has lower resolution (0.4 nm with standard poje piece) an.I 
lower magnification (300 000) in the side entry configuration. It is ;ni 
excel 1 ent second 1 ine inst rument lor bright f icI d/dark f ield/se1et t rd 

area di f f raet i on e.g. in metal lu rgi ca 1 work and for courses , demon-
strations etc. 11 can be used for trying out stages for high temper.jt urn 
and low temperature work, with reaction chamhoi a t Lacbment .s clc, ,-iml 
secures the flexibility essential with a sped rum of users. 
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The oldest microscope, JEM 200A has in the past two years been used with 
a Low magnetic field pole piece for ferritic steels. It is expected to 
be shut down within the next few years. 

In 1984 there was also an increase of the scientific staff, which was 
doubled when Arne Olsen returned to take up a permanent position. To
gether with the new instruments, this led to new and increased activi
ties. 

New metallurgical projects. 
The concentration of metallurgical activities around aluminium alloys 
now appeared too narrow. Student interest contributed to a change i 
orientations: Metallurgical reactions during welding were studied by a 
combination of optical and electron microscopy. Techniques for accurate 
positioning of electron microscope observations relative to the fusion 
line of a weld were developed and applied to dissolution and coarsening 
reactions of particles in the heat affected zone in HSLA steels. 

In light metal alloys research was again focussed on reactions, notably 
during solidification: Rapid solidification in magnesium alloys and a 
structure investigation of primary Al-Fe-Si particles in aluminium 
alloys, using high resolution imaging and convergent beam diffraction. 
In cooperation with NIOM we are studying rticrostructures in dental 
alloys. 

Structure studies: High resolution and convergent beam diffraction. 
High resolution microscopy and its combination vith convergent beam 
diffraction has been studied extensively by Arne Olsen in recent years 
and applied to a variety of structure problems in cooperation with 
laboratories in USA and Australia. The JEM 2000FX gives the opportunity 
of continuing these studies here and also to develop the methods further. 

Structure studies on transition metal chalcogenid^s has been taken up in 
cooperation with Chemistry department A (Inorganic). An investigation of 
ZrS» demonstrated the application of CBED to defect structures and is 
extended to other compounds. 

The work of methods for structure fartor, symmetry and lattice constant 
determination is also taken up again, together with development nf 

Nordic institute for odoutoiogical material.*;. 
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recording methods for diffraction patterns. We are engaged by the IUCr 
for writing three articles on structure factor measurement and lattice 
constants for the new volume of International Tables of Crystallography. 

Particles analysis, x-ray spectroscopy 
Particles from atmosphere, tissue, catalysts etc. are investigated in 
cooperation with other labs who lack analytical or diffraction facili
ties. Typical examples have been inorganic particles in tissue, asbestos 
and other mineral fibr.es. Recently we have started a study of catalyst 
particles in cooperation with the Center for Industrial Research. Apart 
from providing a source of income, these projects broaden our industrial 
contacts. 

Electron microscopy in geology. 
In this field a broad effort and cooperation is now under preparation. 
It involves both hard rock geology, i.e. projects in mineralogy/petro
logy together with Mineralogical-Geological Museum in Oslo, and sediment 
analysis. The latter field involves studies of diagenetic reactions in 
sandstones in cooperation with Institute of Geology and oil companies. 
Preliminary studies have been carried out. Courses and lectures aimed at 
geologist have met with good response. 

http://fibr.es
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PERSPECTIVES AND PUNS 

Recent development of electron microscopy has led to a set of new possi
bilities in structure research: 
. High resolution imaging permits direct observation of projected crystal 
structure with resolution at angstrom level. 
. Improved diffraction techniques, especially convergent beam diffrac
tion, can provide crystallographic information about symmetry, structure 
factors and lattice constants down to nm range. 

Spectroscopic information about composition and electronic structure 
can be obtained on the same scale. 

There has also been considerable development of quantitative methods, 
e.g. structure refinement from high resolution images and convergent 
beam features. Image recording and analysis have become available. 

Electron microscope techniques at this level is now being applied to a 
variety of problems in structure research, for analysis of crystal 
structures, modulations and incommensurate structures, interfaces, smal] 
precipitates etc. Increasing attention is directed towards surfaces and 
interfaces (e.g. in semiconductors, catalysis) and to solid state reac
tions and transformation. 

The ire is considerable potential for further development of electron 
microscopy, in several directions: 
. Better and more established procedures for determination and refine
ment of crystal structure from electron diffraction and high resolution 
images, especially from convergent beam patterns. 
. Improved preparation techniques, e.g. low temperature preparation from 
hydrated inorganic samples. 

Development and application of reaction chambers and environments 1 
cells attached to the microscope. 

Interesting possibilities is also offered by the dedicated STEM instru
ments, where an extremely fine beam (a few K) can be applied in ditfr.u-
tion and analysis. 

It is also expected that spectroscopic techniques which givr inform.-]I ion 
about electronic structure (energy loss, cathodoluminescense) will 
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receive increasing attention and be seen in relation to techniques using 

synchrotron radiation. 

In general, we expect increased scope for electron microscopy throughout 

solid state chemistry and physics. It seems important to relate the 

various techniques also to the established methods for x-ray crystallo-

graphic analysis of the average structure. It is our view that our 

background and experience at Physics department give a background for 

this. 

Electron microscopy in Norway. 

Most transmission electron microscopes in Norway are used for biological 

or medical research. Only three labs (ÅSV Sunndalsb'ra, Physical metal

lurgy at NTH, Physics department in Oslo) are devoted specifically to 

the inorganic field. Of these, we are the only lab engaged in crystallo-

graphic research over a wide field. Hence we have a wide range of contacts 

and users, in inorganic chemistry, geological sciences, materials research 

and also increasing cooperation with the electron microscopy lab in the 

Biology department. 

Although we expect increased use of electron microscopy in the inorganic 

field at other universities, e.g. in geology, it seems to us that we for 

some time will have a regional and also a national function in relations 

to transmission electron microscopy in structure research. We emphasize 

this position by courses, lectures, assistance and advice to users 

throughout the inorganic field. 

— plan for the lab: Current development and a five year perspective. 

Our task is to develop, apply and promote electron microscopy in the 

solid state sciences, physics, inorganic chemistry, geology, metallurgy 

etc. The research programme can be divided into several areas, we describe 

here the status, development and perspective: 

Structure analysis, methods in electron microscopy. This is our basic-

field. Cooperation with inorganic chemistry is now well established. Wc* 

plan increased effort on theoretical work and development of computation 

method for 1985. The cooper?tion with mineralogy and physical metallurgy 

is expected to contribute further structure problems, suitable for high 

resolution microscopy and convergent beam electron diffraction. 

Examples: New minerals, metastable alloy phases. 
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The general development of electron crystallographic methods is an 
important long term objective, k» have established contacts with other 
groups and aim at Nordic cooperation in the field. 
Spectroscopy in the microscope, especially energy loss is planned as an 
increased activity, with regular contact with J. Tafto, Brookhaven. 

Geology and mineralogy. This is an important application field for 
transmission electron microscopy, we are the only lab in Norway enganged 
in this field and has met considerable interest in the geological insti
tutes. From a crystallographic point of view the petrology/mineralogy, 
in cooperation with Mineralogical-Geological Museum (Toyen) is expected 
to be very rewarding. 
In sedimentology the diagnesis in sandstones represents economically impor
tant and chemically very interesting reactions. Also here considerable 
activities from the geologists is expected. The techniques for prepara
tion and the chemical problems may be similar in connection with cement 
paste. 

Physical met tillurgy. Our research here is to a large extent influenced 
by external institutes and industry, especially SI. A main field will be 

structure characterization with electron microscopy, especially where 
advanced methods are needed. The light metal alloys seem to offer many 
such problems. A new field is the structure of interfaces related to 
coating, corrosion, bonding etc. This is closely tied to the materials 
research on high temperature materials at the Chemistry department and 
also to industrial interests. 

Semiconductor interfaces is one of the main application fields of 
electron microscopy today. There is expressed interest in the Oslo area 
as well as at NTH that we shall do some work in that field, where Olsen 
has considerable experience. The extent of our activity will depend upon 
the outside interest, problems and preparation facilities etc. 

P_rior^ties^ These can be summed up thus: 
. Considerable effort in development of crystallographic methods, i n-
creased cooperation with other labs in Scandinavia. 

Further development of spectroscopic methods, cooperation with Taf'Lo. 
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. A broad effort in geology. 
Application of electron microscopy in selected problems in materials 

research. 

We will rely upon research students and on international cooperation to 
carry out such a program. 
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RESOURCES 

Personell 

J. Gjonnes, professor, (born 1931) P. Skjerpe, vit.ass. (1954) 

A. Olsen, førsteamanuensis (1944) E. Sorbroden, engineer (1939) 

The finance of new electron microscopes 1982-86 

JEM 2000 FX NTNF 1982 800 000 

NAVF 1982 300 000 

1983 400 000 

SI 1982 400 000 

1 900 000 

SI 1984 300 000 

Uni. (TOS 1984) 130 000 

Z 130 000 

JEM 200 CX External users 240 000 (1985) 

Science faculty 100 000 (1985) 

Geological dept. 150 000 (1985-86) 

NAVF 100 000 (1985) 

NAVF 200 000 (1986) 

Physics dept. 50 000 (1986) 

Other contributions and income 1983-85 

1983 University 70 000 

NTNF 20 000 

1984 University 65 000 

NTNF 40 000 

1985 (estimate) 

University 65 000 

NTNF 40 000 

NTNF 40 000 

SI/NTNF 100 000 

Hydro 50 000 

(res.ass. 3 months) 

It should be noted that the contribution is also related to the optical 

metallography lab, which is not included in the report. 
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NEW RESOURCES 

We are planning for increased activity and interest in electron micro
scopy. A considerable part of the resources for this is expected to come 
front users, in geology, chemistry - and from research students and 
guests scientists. 

Within physics we want to strengthen the specroscopic and solid state 
physics side. We suggest that this is seen in relation to the Norwegian 
use of synchrotron facilities in spectroscopy and diffraction. We will 
invite a cooperation with J. Tafto, Brookhaven, to prepare this. 

Another gain will be through increased efficiency in specimen prepara
tion and also better systems for recording diffraction patterns and 
images. This can be done in collaboration with the image analysis lab at 
Blindern. 

There is need to invest in specimen stages for high and low temperature 
work, for better preparation equipment and for image carrier system 
interfaced with a suitable computing system. 

An electron energy loss spectrometer is also desirable, this should be 
seen as a cooperation project with biology, chemistry - and in relation 
to synchrotron research. 

A new basic instrument may be needed around 1990. 
Another instrument project with definitely national character will be a 
dedicated STEM, for use in materials and structure research, biology 
etc. Plans for financing this on a national basis should be prepared. 

JG/gs/194M/Apr.85 
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Publications 1976 - 1984. 

J. Gjønnes: 

"Diffuse Scattering and Dynamical Interactions in Thin and Thick Crystals 

"Developments in Electron Microscopy and Analyses", p.369. (ed. J.A. 

Venables) Academic Press: London, 1976. 

A. Olsen and V. Lillebø: 

"Composition and Lattice Constants of Lamellae in a Labradorite Feldspar" 

"Developments in Electron Microscopy and Analysis", p. 489. 

(ed. J.A. Venables) Academic Press, London 1976. 

J. Gjønnes and J. Taftø: 

"Bloch Wave Treatment of Electron Channeling". 

Nuclear Instruments and Methods U 2 , 141 (1976). 

J.K. Solberg: 

"Precipitation of Interstitially Dissolved Copper in Dislocation-Free 

Silicon". Dr. Thesis, Universitetsforlaget, 197 C. 

A. Olsen: 

"Lattice Parameter Determination using Kikuchi-Line Intersections: 

Application to Olivine and Feldspars". J. Appl. Cryst. 9, 9 (1976). 

A. Olsen: 

"Exsolution Structures in Labradorite Feldspars". 

Electron Microscopy, Vol. 1, p. 417. TAL International, Jerusalem, 1976. 

B. Andersson and J. Sletnes: 

"Ordering and Decomposition in Fe 0". Acta Cryst. A33, 304 (1977). 

J.E. Tibballs and A. Olsen; 

"An Electron Microscope Study of Some Twinning and Exsolution Textures in 

Amazonites". Phys. Chem. Minerals |, 313 (1977). 

A. Olsen: 

"Lattice Parameter Determination of Exsolution Structures in Labradorite 

Feldspars". Acta Cryst. A33, 706 (1977). 
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C.J. Simensen and R. Vellasamy: 

"Determination of Phases present in Cast Materials of an Al - 0.5 wt % 

Fe - 0.2 wt % Si Alloy". Z. Metallkunde 68, 428 (1977). 

J. Gjønnes and J. Taftø: 

"Theoretical and experimental studies of Bloch wave channeling". 

50th anniversary of the discovering of electron diffraction, 

Inst. Phys. Conf. Ser. No. 41 (1978). 

B. Andersson and J. Gjønnes: 

"Ordering of defects in vanadium monoxides as revealed by electron 

diffraction studies". J. Less-Common Met. 61_, 273 (1978). 

J.K. Solberg: 

"The crystal structure of r|~Cu Si precipitates in silicon". 

Acta Cryst. A34, 684 (1978). 

J.K. Solberg and J. Gjønnes: 

"The effect of diffuse scattering on the dark-field contrast from 

precipitates". J. Appl. Cryst. 1_1, 190 (1978). 

J.K. Solberg and E. Nes: 

"On the interaction between vacancy emitting/absorbing precipitates and 

dislocations in silicon as investigated by transmission electron micro

scopy". Phil. Nag. 37A, 465 (1978). 

J.K. Solberg and E. Nes: 

"On the micromechanisiiis of repeated precipitation on edge dislocations". 

J. Mat. Science U , 2233 (1978). 

0. Terasaki, D. Watanabe and J. Gjønnes: 

"Determination of Structure Factors of Si and GaAs by the Intersecting 

Kikuchi-Line and Critical-Voltage Methods". Proc. Fifth Int. Conf. on 

High Voltage Electron Microscopy, Kyoto 1977, p. 263. 

A. Olsen: 

"The Microstmcture of some Plagioclase Feldspars". Dr. Thesis, Oslo 

1978. 
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J. Taftø: 

"Channeling effects in electron induced x-ray emission from diacomic 

crystals". Zeitschrift ftir Naturforschung 3Ua, 452 (1979). 

B. Andersson: 

"An electron diffraction study of diffuse scattering due to atomic 

displacements in VO". Acta Cryst. A35 718 (1979). 

0. Terasaki, D. Watababe and J. Gjønnes: 

"Determination of Crystal Structure Factors of Si by the Intersecting-

Kikuchi-Line Method". Acta Cryst, A35, 895 (1979). 

B. Andersson: 

"Ordering of Point Defects in Transition-Metal Monoxides". 

Dr. Thesis 1979. Universitetsforlaget. 

A. Olsen: 

"Coherent Elastic Energies of Exsolution Boundaries in Peristerite and 

Bøggild Intergrowths". Phys. Chem. Miner. 4, 115 (1979). 

A. Olsen and J.C.H. Spence: 

"Distinguishing Shuffle and Glide Set Dislocations by Lattice Imaging". 

Proc. EMSA 1979, G.W. Bailey (ed.), San Antonio, Texas, 550 (1979). 

J. Aaseth, A. Olsen, J. Hasle and T. Hovig: 

"Occurrence of Tissue Deposits of Ag Se in Argyria". Proc. Int. Conf. on 

"Heavy Metals in the Environment", E. Perry and WHO (ed.) London, 160 

(1979). 

J.C.H. Spence and A. Olsen: 

"Use of Pockel's readout optical modulators (PROMS) for atomic resolution 

electron image processing". Proc. Soc. Photo. Opt. Instr. Eng. 218, 154 

( W ) . 

A. Olsen, J.C.H. Spence and P. Petroff: 

"Compositional Analysis of III-IV Interface Lattice Images". Proc, EMSA 

1980, G.W. Bailey (ed.) San Francisco, California, 318 (1980). 
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P. Goodman, J. Spence, A. Olsen and R.S. Roth: 

"The Compatibility of the CBED and Structure Imaging Techniques". 

Proc. EMSA 1980, G.W. Bailey (ed.) San Francisco, California, 174 (1980). 

J.C.H. Spence and A. Olsen: 

"The Application of High Resolution Methods for Atomic and Electronic 

Analysis in Semiconductors". 
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L. Buene, H. Falkenberg-Arell and J. Taftø: 

"The Study of Evaporated Gold Tin Film using Transmission Electron 

Microscopy". Thin Solid Films, 65, 247 (1980). 

L. Buene, H. Falkenberg-Arell, J. Gjønnes and J. Taftø: 

"The Study of Evaporated Gold Thin Film using Transmission Electron 

Microscopy". Thin Solid Films, 67, 95 (1980). 

J. Gjønnes: 

"Crystal Structure Determination with Electron Diffraction", 

in 50 Years of Electron Diffraction", edited by P. Goodman, 

(International Union of Crystallography, Reidel Dordrecht 1981). 

J. Aaseth, A. Olsen, J. Halse and T. Hovig: 

"Argyria - Tissue Deposition of Silver as Selenide". 

Scand. J. of Clinical and Lab. Invest. 41., 247 (1981). 

A. Olsen and J.C.H. Spence: 

"Distinguishing dissociated glide and shuffle set dislocations by high 

resolution electron microscopy". Phil. Mag. 43A, 945 (1981). 

J.C.H. Spence and A. Olsen: 

"Character!sation of Dislocations and Interfaces in Semiconductors 

by High Resolution Electron Microscopy". In Proc. Mat. Res. S o c , 

edited by Tan (North Holland, New York 1981) p. 279. 

A. Olsen and P. Gooman: "Combining Convergent Beam Diffraction with High 

Resolution Imaging". Ultramicroscopy 6, 101 (1981). 
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"Analytical Electron Microscopy". JEOL News 22E, 13 (1984). 

H.J. Whitfield and A. Olsen: 
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"Premartensitic Phenomena in InTl Alloys and the Role of the Fermi 
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A. Olsen: 
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