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1. S T A F F

During 1979 the Department of Solid State Physics, Uppsala University

has included the following members:

Beckman, Olof, Professor. Head of Division

Bengtsson, Claes, civ ing (1979)

Bernhard, Jonte, civ ing (1979)

Chibuye, Teddy*, BSc (1978) '

Chirwa, Max*, BSc (1978)

Dronjak-Fahlander, Mirka, f i l dr (1973)

Figueroa, Eduardo, l i c f i s (1974)

Gramm, Kurt, MSc (1971)

Gäfvert, Uno, f i l dr (1972)

Haraldson, St ig, doc (1965)

Hörnfel d t , Sven, doc (1962)

Jönsson, Åke, lab ass (1969)

Karlsson, Björn, civ ing (1974)

Karlsson, Thommy, teknolog (1979)

Karlsson, Vigner, doc (1964)

Lindqvist, Torsten, doc (1968)

Lundgren, Leif , doc (1968)

Mohamed Abdul Mazid*, MSc (1978)

Nordblad, Per, civ ing (1973)

Nordborg, Lars, civ ing (1973)

Pettersson, Lars, tekn dr (1972)

Ribbing, Carl-Gustaf, doc (1966)

Roos, Arne, civ ing (1972)

Szendrö, ödön, lab ing (1960)

Timner, Lis, sekr (1973)

Törne, Anders, f i l kand (1975)

Wennerström, Per, f i l dr (1975)

Westerstrandh, Björn, f i l dr (1970)

The number in brackets is the year when the member became af f i l ia ted

to the Solid State Department.

*) Member of the International Seminar in Physics, Uppsala.
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2. R E S E A R C H P R O J E C T S

The research activity within the department can be subdivided into the
projects listed below, where the main results of 1979 are summarized.

2.1 MAGNETIC PROPERTIES OF 3d- AND REAR EARTH-COMPOUNDS

2.1.1 Susceptibility and torque measurements.

The low field susceptibility of Sm, Lu Sand Sm. wGdvS.

(E. Figueroa, K. Gramm, O. Beckman, K.V. Rao)

A comparative study of the effect of adding non-magnetic lutetium to
that of gadolinium in a SmS matrix have been carried out on the systems
Sm, L u S (x = 0.30 and 0.40) and S m . G d S (x = 0.17 and 0.35). A SQUID
magnetometer was used to measure the initial magnetic susceptibility
in the temperature range 4.2 - 300 K.

In the SmS chaicogenide an insulator to metal transition is observed
on applying pressure. This has motivated considerable experimental and
theoretical studies, specially because of the non-magnetic to magnetic
state transformation that follows the insulator to metal transition.
The high pressure phase of SmS can be stabilized at atmospheric pressure
by substitution of samarium ions with trivalent rare-earth elements,
since they form solid solutions with the same NaCl structure as SmS.
The substitution of samarium by rare-earth ions results in a contraction
of the lattice parameter, and the consequent change of crystalline
fields alter the band structure of the initial SmS matrix. A partial
promotion of electrons from 4f to 5d band results in a mixed configuration
where hybridization of f and d levels make the electrons to switch
rapidly from one Sm ionic configuration to the other (4f - 4f 5d ).
Static susceptibility measurements reflect a statistical average of ions
in both configurations and the total magnetic susceptibility can be
understood in terms of:

XTot " X(SmS) 1_ x
 + X(RES)X

where the susceptibility of the (SmS). contribution have been considered
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6 B l
as being a mixed susceptibility of both 4f and 4f 5d Sm configurations

in a ratio equal to the fractional valency of the Sm ions. Despite of

the rare-earth dopant, susceptibility does not indicate any onset of

magnetic order along our experimental results» and thus rare-earth effect

is just a simulation of the pressure induced phase of SmS. The suscepti-

bility of the Sm, Lu S and Sm. Gd S systems can be understood in terms

of the interconfigurational fluctuation model. Intermediate valencies

determined by susceptibility-measurements of the samarium ions were found

to be in rather good agreement with results obtained from lattice constant

values.

Magnetic properties of amorphous materials.

(E. Figueroa, K. Granin, 0. Beckman, K.V. Rao)

A wide research project has been initiated on the magnetic properties

of the amorphous metallic alloys ^e^J^\)jc(^ic^c^2^2S wnere tne

available concentrations are x = 0.98, 0.96, 0.94, 0.92, 0.90, 0.85, 0.80,

0.75, 0.70, 0.65, 0.60, 0.40, 0.20 and N i
7 5 (

p
1 6

B
6
A V 2 5 ' Of P a r t i c u l a r

interest on those materials is the quenching effect of P, 16 at %, on the

magnetic moment of the nickel ions that allows the study of ferromagne-

tism onset on amorphous systems as the iron content is increased.

Preliminary results show spin-glass behaviour at the lowest iron content,

whereas at the higher iron concentrations the system shows ferromagnetism.

For intermediate iron concentrations, our preliminary results also show

that the susceptibility decreases with decreasing temperature after having

reached a rather constant value below the paramagnetic transition tempera-

ture. That is being considered as a competitional effect between the

ferromagnetic and the antiferromagnetic exchange due to superexchange via

the glass forming ions. The project considers on a first approach the

determination of critical temperatures, i.e. the determination of the

magnetic phase diagram, the study of the critical behaviour of the magnetic

transitions, low field susceptibility, high field magnetization and spin

wave behaviour.
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The antiferro- to paramagnetic phase transitions of FeF? and MnF?.

(0. Beckman, M. Chirwa, E. Figueroa, L. Lundgren and P. Nordblad)

The antiferromagnetic compound FeF~ is highly anisotropic and exhibits
an antiferro- to paramagnetic phase transition at 78.4 K. We have mea-
sured the specific heat of a single crystal of FeF2 (m = 1.298 g) in the
temperature range 68 - 90 K. The measurements were performed using the
standard heat pulse technique. The temperature of the sample was measured
by a copper resistance thermometer with a resolution of approximately
10 pK. The magnetic part of the specific heat (C ) was found by subtract-
ing the lattice contribution as calculated by Stout and Catalano (J. of
Chem. Phys. 23 (1955) 2013). The difference between the maximum- and
the inflectionpoint on the C vs. T curve was 2.4 mK. Fig. (1) shows Cm/R
as a function of e = [T - TN]/TN in a semi-logarithmic diagram. We have
fitted our data in the asymptotic region to the simple equations:

C/R = A • e"a + B T > TM and (1)
m N-a1
Cm/R = A

1 • e + B1 T < TN (11)

Including the scaling constraints B = B' and a - a', the best fit is
obtained using the inflection point of the Cm vs. T curve as TN, which
gives B = B1, A/A1 = 0.56 and o = a1 = 0.105 in good agreement with
values calculated from an Ising-model. The parallel magnetic susceptibi-
lity (x,,) has also been measured on the same single crystal in the tempe-
rature interval 68 - 90 K, in order to check the Fisher relation:

Cm/R = K6(x,,T)/6T (2)

where K is a slowly varying function of temperature. We find that (2) is
poorly satisfied in the vicinity of TN for FeF .

The specific heat and the parallel susceptibility of MnF2 and of
M n0 98Fe0 02F2 have been measured *n tne temperature interval 55 - 80 K.
The specific heat measurements were made in a similar way as those per-
formed on FeFg. Two single crystals, pure MnFg (m = 4.578 g) and iron
doped Mnf2 (m = 1.033 g) were measured. The magnetic part of the specific
heat was found by subtracting the lattice contribution as calculated by
Boo and Stout (J. of Chem. Phys. £5, 3929 (1976)). The magnetic specific
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heat data of the pure MnF. have been analysed according to equation
(1 and 1'), giving in the asymptotic region B = B*, o = o' - 0.12 and
A/A' = 0.50 for [T - TJJ] < 0.3 K i.e. the weakly anisotropic antiferro-
magnet MnF~ has an Ising-model behaviour in the asymptotic region near
TN. The fisher relation(2) is found to be well obeyed for MnF2 near 1»
with K = 77. The iron doped MnF- has a transition temperature 0.86 K
above the TN of the pure compound. This change is greater than what a
linear change from TN = 67.3 K for MnF-2 to TN * 78.4 K for pure FeF-
indicates. The doped crystal has a somewhat more rounded transition than
the pure compound (temperature difference between maximum- and inflection-
point on a linear plot of C vs. T is 3.5 mK and 5 mK respectively). The

m
relation (2) is well obeyed near TN also for the doped compound with
K = 78.5.

2.1.2 Ferromagnetic resonance FMR.

FMR in nickel at the Curie point.

(S. Haraldson and L. Pettersson)

The magnetic resonance studies on nickel around T c have been continued.
We have determined Tc to be 357.8 °C Measurements have been performed
on cylindrical samples, spark cut from a single crystal bought from
Materials Research Corporation, and on samples grown here with the
floating zone technique.

According to earlier measurements by Rodbeli (Physics U 279 (1965)),
the Gilbert equation describes the resonant behaviour for all tempera-
tures up to Tc. He says, however, very little about the resonance around
T(, and seems to use the Kittel resonance condition also at high tempera-
tures. This makes his statement a bit dubious.

Bhagat and Rothstein, on the other hand, (J. Phys. 32, 777 (1971)) found
that it was impossible to describe the resonance with any reasonable
constant value of g and x above about 350 °C.

Spörel and Biller (Solid State Comm. V7, 833 (1975)) found a maximum in
linewidth at T « 365 °C, and above this temperature the Unewidth decre-
ased rapidly. They do not say anything about the applicability of the
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Gilbert equation. Earlier authors have for the magnetization used the

data by Weiss and Forrer, obtained 1926. We have measured the magnetiza-

tion on our samples to have more reliable data.

Our results can be summarized as follow: it is not possible to describe

the resonance around T with an unmodified Gilbert equation with constant

g and x. If, however, the correction factor a, developed in earlier papers

from this group, is included, whereby the so-called antiresonance is better

accounted for, the situation is very much improved. Straight up to T , the
9 1

resonance is described with g = 2.20 ± 0.02 and X = (4.0 ± 0.5)-10 s .

Above T , the situation is more uncertain. The parameters have to be

changed, not only x but also g or a.

We have not seen any sign of a decreasing linewidth above T .

FMR in amorphous metals.

(S. Haraldson and L. Pettersson)

The ferromagnetic resonances in the amorphous metglasses Fe 8 QB 2 0 (#2605),

Fe80P16C3B1 and Fe40Ni40B20 have been studied at
in

temperature range 100 K up to and above T . (T is 647, 565 and 662 K

for 2605, 2615 and Fe40Ni40B20 r e sP e c t i v e ly)« Some measurements are made
between 100 K and 300 K at 35 GHz.

Our experimental data have been analysed according to the Gilbert equation

of motion, which is believed to correctly describe FMR in metals. We have

also introduced a magnetization distribution function to describe an

amorphous magnetic material.

We have found that g » 2.11 for all the three metglasses and that the

relaxation parameter x decreases with increasing temperature in the region

T i 0.7 1Q. In fact, at these temperatures x has a linear dependence on

the magnetization. This is the same x~M dependence as was found for the

first time by Bhagat, Haraldson and Beckman (J. Phys. Chem. Solids Vol J35,

593-99 (1977)) in an investigation of the amorphous metglasses 2826,

2826A and 2826B.
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2.1,3 Magneto thermal energy conversion.

(S. Hörnfeldt and U. Gäfvert)

In a preliminary report we investigate the possibility of utilizing
magneto caloric effects near the Curie temperature for energy conversion
(heat pumping). Several magnetic work cycles are discussed and principles
for optimizing the efficiency are presented.

2.2 ITINERANT ELECTRON MAGNETISM

2.2.1 Dilute platinum alloys.

(S. Hörnfeldt, M. Dronjak, L. Nordborg and K. Gramm)

A rather dramatic effect of the Ni impurities in Pd made us start a study
of the systems Pt(Ni) and Pt(Fe). In pure Pt the r6 electron sheet supports
three spin-splitting zeros at 2.7°, 14.8° and at 24.2° away from the [100]-
direction when rotating the magnetic field in a (110) plane. There are
also two spin-splitting zeros for the o-orbit on the open hole surface at
23.4° and at 30.3° from the [100]-direction. We expect these spin-splitting
zeros to move gradually with impurity content as in Pd, but the effect
should be smaller since the exchange interaction (V ) in Pt is smaller
than in Pd. We have measured single crystals with 0.015, 0.030, 0.095,
0.19 and 0.22 at* N1. All crystals were paramagnetic at 0.5 K. All dHvA
frequencies were obtained with the magnetic field within 1° from a (110)
plane. We observed dHvA signals from the large r6 electron sheet, the a-
orbit and also from the ellipsoidal hole pockets. We could not observe
any change in the locations of the spin-splitting zeros with Ni doping.
We did not observe any change of the cyclotron mass values in our samples
from those in pure Pt either.

Pt(Fe) showed to be quite a complicated system. A large number of crystals
with different Fe concentrations up to 710 ppm Fe have been investigated.
All crystals were paramagnetic at 0.5 K. Fig. 2 shows that for the r6
sheet the 2.7° spin-splitting zero moves towards [100] with iron concen-
tration. The 14.8° and 24.2° spin-splitting zeros are slowly moving closer
to each other and have ceased to exist at 200 ppm Iron.
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ig. 2. The results of the ss2 measurements for the r-sheet in Pt(Fe). '
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For iron content i 200 ppm, new spin-splitting zero has developed at
about 5° and there are indications for another one at about 30° fro»
[100]. These new spin-splitting zeros do not move within our concentra-
tion limits, but from being flat amplitude minima at 200 ppm, they grow
deeper with concentration. For the a-orbit the two spin-splitting zeros
at 23° and 32° also moves towards [100] with the iron content below
140 ppm. For 200 ppm and higher concentrated alloys we did not observe
any spin-splitting zero on the a-erbit. Fro» our data we made an estimate
of a variation of the spin-splitting factor for each sheet of the Fer*i
surface. For the r6 at 150 ppa iron, it has changed by the Magnitude 0.1
from its value in pure platinum. The Zeeman splitting would then have
increased by 1/10 of the Landau level spacing. This can be compared to
0.5 in Pd(Ni) for 0.35 atX nickel.

The scattering of conduction electrons by iron impurities in platinum is
investigated using the dHvA effect. The most interesting result of our
experiment is a peak value in the Dingle temperature at 100 ppm iron.
This value corresponds to an average separation of the impurities of
20 nearest neighbour distances or 60 A. He conclude that already at this
large separation between the iron impurities a rather homogeneous pola-
rization is established.

The exchange interaction polarizing the platinum host close to nickel
impurities is smaller compared to that of iron Impurities in platinum.
Thus one can expect a similar Dingle temperature variation in Pt(Ni)
alloys as in Pt(Fe) alloys, except that the transition to the more homo-
geneous state should occur at higher nickel concentrations. The experi-
mental results show that for low iron concentrations in platinum, for
c < 100 ppm, the scattering results in Dingle temperatures -v 150 K/att, a
typical valuefor magnetic impurities in noble metals, whiletor c > 140 ppn»
TD increases with 28 K/atl a typical value for non magnetic impurities.
In Pt(Ni) alloys the scattering results in T Q of about 50 K/aU for
nickel content < 500 ppm, while for c > 800 ppm T p increases with 10 K/att.

It is of interest to contrast the low scattering rates obtained in our
Pd(Ni) samples: 1 K in a sample with 0.35 atX nickel and 1.6 K in a sample
with 0.7 at* nickel. In view of, that Pd(Ni) turns ferromagnetic at 2.3 at%
nickel and that we are far from the ferromagnetic region in our samples,
one can say that a giant moment on nickel atoms in palladium arises from
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the polarization of a very large number of host atoms. The drastic change
in the location of the spin-splitting zeros on the r-sheet in Pd(Ni) and
the low scattering rates imply that there is a large itinerant contribu-
tion to the magnetization of Pd(Ni) alloys. Generally higher Dingle tempe-
ratures measured in Pt(Ni) indicate more local polarization around nickel
impurities in platinum than in palladium host (Publications 281-283).

2.2.2 Precision measurements of extremal areas.

(S. Hörnfel dt, L. Nordborg and M. Dronjak)

With an improved accuracy in the magnetic field strength determination,
precision measurements of extremal areas of the Fermi surfaces in symme-
try directions in the Platinum group transition metals Rh, Pd, Ir and Pt
will be performed. The improved accuracy in field determination will be
achieved by a simuitanous analysis of the dHvA-signal from a gold crystal
mounted in connection with the sample to he measured. Very precise dHvA-
data (2 : 10 ) for gold is available in the literature.

2.2.3 Spin polarization of tunneling current from a band structure picture.

(S. Hörnfeldt and M. Dronjak)

We have developed a model for spin polarization tunnel currents between
a ferromagnet and a superconductor. We assume that the electrons which
tunnel froir, the ferromagnet are within the mean free path from the barrier.
Their contribution to the tunnel current is determined by the magnitude
and direction of their Fermi velocities (Vp). The number of electrons
that tunnels is given by the area S of the particular Fermi sheet from

which they tunnel. We define I = /+vFdS and ** = / x V ^ * ™ e * n t e 9 r a l s

are evaluated over the spin-up and spin-down parts of the Fermi surface
respectively. The polarization P of the tunnel current is then
P = (I+ - I+)/(I+ + I +). The model gives results in satisfactory agreement
with experimental data for nickel and some nickel-based alloys (Publication
No 271).
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2.3 THIN FILMS AND OPTICAL PROPERTIES

2.3.1 Selective transmission.

(B. Karlsson, A. Roos and C-G Ribbing)

Transmission measurements on a number of plastic materials were performed
to select suitable base-materials for a selective transmission filter.
To give maximum heat-gain, the base-material of such a filter should be
IR-transmitting. As a result of our measurements and complementary data
from the literature we selected polyethylen, TPX and possibly polypropylene
and polystyren for coating experiments.

For the coating-experiments a special spray-unit developed at Virginia
Polytechnic Institute has been purchased. It is known to give smaller
drop-size than conventional units. It is hoped that this spraying-technique
will allow better uniformity and lower substrate-temperature.

A study-tour on the European continent was sponsored by the National Insti-
tute for Building Research (BFR). The report (publication no 291) states
that while certain very advanced development-work is performed with optical
coatings on windows, the overall goal is not to optimize heat-conservation.

2.3.2 Coloured stainless steel as selective absorber.

(T. Karlsson, B. Karlsson and C-G Ribbing)

A laboratory-scale program for preparing selective surfaces on stainless
steel by INCO:s colouring process has been Initiated. In the first part
of the process an oxide layer is formed by immersing a steel sample in
a solution of chromic and sulphuric acid. The selectivity and the colour
is obtained by interference between the two surfaces of the oxide film.
The oxide formation is controlled.by monitoring the potential between
the substrate and a Kalomel-electrode connected to the acid-bath. In the
second step the film is hardened by a cathodic treatment in a similar
chromic/sulphuric acid solution. The reflectance spectra in the figure
show how the optical properties of the oxide film changes during the
preparation process.
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Fig. 3. Specular reflectance vs wavelength for coloured steel.
The abscissa scale is such that the length of an interval is
proportional to the incoming solar energy in that interval.
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From an analysis of these results we conclude that during the colouring
process an oxide film of low refractive index is formed. During the
hardening process the optical thickness increases by a combination of
an increase in the refractive index and the physical thickness of the
film. A growing absorption line at 2.95 ym reveals that these effects
are connected to the amount of water in the layer. A subsequent heat-
treatment drives off the water and the refractive index decreases.

With these effects in mind we propose that in order to optimize the solar
absorptance a very thin film should be formed during the colouring stage.
The hardening process will then increase the optical thickness of the
film so that the reflectance minima will fall in the appropriate region
of the solar spectrum.

2.3.3 Oxidized copper as selective absorber.

(A. Roos, T. Chibuye, B. Karlsson and B. Westerstrandh)

In this project different methods of oxidizing copper-surfaces are com-
pared with respect to their selectivity. Initially OFHOcopper was oxidized
with three methods: heating in air, treatment in warm sodium chlorite solu-
tion (cf publication nr 265) and a commercial» wet method named Ebanol C.
All three methods give satisfactory selectivity with o/e in the range 6-9.
The thermal oxidation gives a well-defined layer causing marked interference-
fringes, while the two wet methods gives one single step in the optical
reflectance. Our interpretation is that the wet oxidation gives a more
diffuse boundary between the metal and the oxide.

The oxide layers were investigated by X-ray diffraction. We found that the
thermal and chlorite-methods produced almost only the Cu^O-oxide, while
the Ebanol C-treatment gave a mixture with mainly the CuO-oxide.

The project has widened in scope and a collaboration with the Technical
University in Linköping and SM-Gra'nges in Västerås has been established.
Different qualities of copper are being tested with various surface
textures and pretreatments. The chlorite-method is used in all cases
followed by an ammoniumdichromat treatment to stabilize the oxide layer.
The results so far indicate that the pretreatment is the most important
parameter that affects the selectivity. Surface texture and quality do
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not seem to have a considerable effect. The various surfaces are going

to be tested with respect to resistance against ageing and corrosion.

2.3.4 Thick Film X-ray Tube Anodes.

(T. Karlsson, C-G Ribbing)

For elemental analysis with X-rays it is advantagous to use X-rays tubes
with different anode materials. In this project X-ray Anodes of Niobium,
Cobalt and Iron have so far been produced by evaporation or sputtering
onto beryllium substrates. The main problem is to achieve sufficient
film-thickness, ̂  10 ym, without peeling-off.

2.4 He-ADSORPTION

(T. Lindqvist, A. Törne)

Refined measurements of the adsorption heat capacity of He and He
onto Ne- and Ar-surfaces have been performed. Most of the year, however,
has been devoted to instrument development (see 3.6).
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I N S T R <j h I r T i T I C U

Important axperiPier.a7 recinties f e ris ted below, improvements during

1979 are commented ;,'ocn.

3.1 SUSCEPTIBILITY AND TORSION IMSTRUKENTG

SQUID (Super Conducting Quantum Interfsrance Dev'ce; niagnetometer..

Sensitivity bstts** than V100 of f !•;/ quantum {5 = 2,07 - 10" 1 5 Vs.

Foner magnetometer for susceptibility measurements from 4.2 K to 1100 K.
- _____ ~ _ q ,-
Sensivity Ap about 5 « 10""' Am".

Torquemac^fitovnster for regret i c amsctropy meas ur smsnts from 3 K to

400 K. The working rar.ge of the instrument is 10 - 10 Nm.

Vibrating sample magnetometer. A new instrument is under constry tior

in which a serve system of novel design is to be used. It will be worKinc

in magnetic fields of max 8.5 T in a temperature range of 4.2 - 300 K

3.2 RESISTIVITY AND THERMAL EXPANSION

Resistance Bridge. Ac bridge for resistance measurements with four probe

technique in the temperature range 4.2 - 300 K, It allows measuring or.

samples of resistance as low as 0.1 mo-

Di latometer for measurements of thermal expansion in the temperatur»?

range 77 - 300 K. Sensitivity 0.1 ym/digit, Accuracy ± 2 %.

3,3 MAGNETIC RESONANCE

Vari an V 4502 ESP X-band spectrometer with one variable temperature

accessory 100 - 370 K and one 300 - 800 K. and a liquid heliun cryostäf..

High accuracy magnetic field measurements with and AEG proton resonance

fluxmeter.



M-'cvcw?-./? cer2"-at£^ in the range 3 - 6 GHz with stripline resonators.

We c-e b/.Icinq resonators for 22 and 35 GHz resp. For the moment we

can take spectra at 22 GHz and room temperature.

3.4 CEHMS-VW-: ALPHEN EFFECT

The dHvA effect is studied by the fie7d modulation technique in a new

installed cryogenic consultant superconducting magnet; max field 8.5 T,

homogeneity C O 1 % ever 1? rnri, bore 25 mm. The magnet is mounted in such

a way th.v: it can be tilted i- 3.5°, thus giving the possibility of in

situ correction of sample orientation. The modulation field is set up by

a superconaucting coil. The old magnetic system with a field of 5.5 T is

still available. Temperatures down to 0.5 K can be achieved by a liquid

Hs" syster1, where the pressure is alternatively measured by a Baratron or

a Texas instrument pressure gauge. A gold crystal has been mounted in

connection vrlth the sample, with its own detection system. With the gold

crystal oriented in a symmetry direction where its Fermi surface is known.

witn great precision, the DHVA-signal will give us a very accurate deter-

mination of irverse field intervals. The experimental set up is connected

via a data aquisition system for direct on-line data analysis.

3.5 THIN FILM AND OPTICAL EQUIPMENT

UHV-evaporator is ror. jointly with the Electronics department. It is

equipped with high current thermal evaporation electrodes, a Varian 2 kW

electron gun a quartz-crystal film thickness monitor.

Evaporation unit. A conventional, oil-diffussion pumped evaporator:

Edwards 305 has been installed in our laboratory. It performs thermal

evaoorations and has a high tension unit for "Plasma Glo" cleaning.

Spectrophotomater. A Beckman 0K-2A UV-, VIS- and IR-spectrophotometer

for the wave-length interval G.2 - 3.0 ym. Transmission and specular

reflectance can be measured.

Diffuse Reflectance Spectrometer. A Zeiss PM Q II has been borrowed from

the National Institute of Defense. It is equipped with an integrating
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sphere for diffuse reflectance or transmission measurements in the wave-

length range 0.35 - 2.4 ym.

CaTorimetric Emittance Meter. An emittance meter has been constructed
based on a calorimetric principles. The sample is held at temperatures
around and above room-temperature in an enclosure with black-walls at
liquid nitrogene temperature. With this arrangement, and very thin leads
and thermocouple-wires, the radiation losses from the sample dominates.
The total emittance of the sample can therefore be determined from the
power needed to maintain stable temperature. The instrument has been
tested and calibrated with polished copper-samples. Satisfactory agreement
with literature data has been obtained.

3.6 SPEC. HEAT MEASUREMENTS

3
The calorimetric measurements have up to now been carried out with a He-
cryostat, for which the temperature is determined by Ge-thermometry and
a DC-bridge. Recently a fully automatized on line-systern has been intro-
duced by which the specific heat as a function of temperature is recorded
without personal attendance, once the measurement is started. A dilution
cryostat is also constructed and has been in operation around 50 mK.
Adjustments in order to reach lower temperature is under way.

3.7 DATA ACQUISITION SYSTEM

A new data acquisition system Is under development within the solid state
group. It is based on the Zilog Z-80 microprocessor. The microprocessor
is connected to the new Nord-10 minicomputer system called TINDOR, and
interfaced to a paper tape reader, a paper tape punch and digital volt-
meters. An A/D-D/A converter (MAO-ONE) is also included in the system
allowing analog signals to be analyzed. The system allows several other
external devices to be connected to the system, all Included in a daisy-
chain interrupt system.

The data from the experiment are first read Into the random access memory
(RAM) in the Z-80. The Z-80 transfers these data under program control to
the minicomputer where they are analyzed or stored on disc file. (E.g. in
the case of torsion magnetometer the fourier components of the torque
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curves are calculated immediately after the curves have been recorded.)
Data can also be transferred to the terminal and the paper tape punch,
thus making it possible to carry on with the experiment even if connec-
tion to the minicomputer is not established. The paper tape reader and
punch also makes the system compatible with the previous acquisition
system.

There are now two data acquisition modules in operation, both of which
can be used for several different experiments. They can both be operated,
simultaniously connected to the minicomputer. (See fig. 3.)
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4. E D U C A T I O N A L A C T I V I T Y

The Department has the main responsibility for the undergraduate training
of engineering students in Solid State Physics. This includes lecturing,
problem classes and student laboratory sessions.

The focus in this section will be on non-routine activity.

4.1 AWARDED DEGREES

Nov 28, Lars Pettersson: "FMR measurements on some 3d-compounds"
Faculty examiner: Doc. Ola Hartman, Uppsala
Exam, committee: Prof. Olof Beckman, Prof. Carl Nordling,

Doc. Sven Hömfeldt

4.2 GUEST SCIENTISTS

Members of the International Seminar in Physics:

Teddy Chibuye, BSc. University of Zambia, Lusaka, Zambia 1978/79.
Optical properties of thin films.

Max Chirwa, BSc. University of Zambia, Lusaka, Zambia 1978/79.
Magnetic properties of 3d-compounds.

Mohamed Abdul Mazid, MSc. Atomic Energy Center, Dacca, Bangladesh, 1978/79.
Magnetic properties of 3d-compounds.

4.3 SEMINARS

Febr 8, Prof. Olof Beckman: "Macroscopic Observation of Antiferromagnetic
Spin Ordering".

Febr 15, Prof. Olof Beckman: "Magnetic phase diagrams".
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Febr 22, Prof. Olof Beckman: "ftegnetism in one dimension".

March 15, Civ.ing. Arne Roos: "Thin selective films for energy conserving

windows. A report from a visit to some European companies".

March 22, Civ.ing. Björn Karlsson: "Optical properties of transition

Metal carbides and nitrides for photothermai conversion".

April 5, FK Mirka Dronjak: "De Haas-van Alphen Studies of Conduction

Electron Scattering in Platinum with Magnetic Impurities".

April 26, Prof. Ingemar Lundström, Univ. Linköping: "Adsorption of

organic molecules on metal and semiconductor surfaces -

El 1 ipsometry and electric studies".

May 17, Dr. J.B. Sousa, Univ. of Oporto: "Critical behaviour of

electrical and thermal transport properties in magnetic

systems".

Sept 27, Prof. Olof Beckman: "Renormalization group in critical

behaviour".

Oct 4,5, Prof. Olof Beckman m. fl,: "ICM-79".

Oct 18, Doc. Torsten Lindqvist: "Rapport från International Congress

of Refrigeration, Venedig".

Oct 25, Doc. C-G. Ribbing: "Thermodynamic aspects on rubber elasticity".

Nov 8, Civ.ing Per Nordblad: "Thermal expansion of MnF«".

Nov 8, Prof. Olof Beckman: "On the feasibility of coal-driven power

stations".

Nov 15, Civ.ing. Claes Bengtsson: "Fiberoptik".

Nov 28, Civ.Ing. Lars Pettersson (disputation): "FMR measurements

on some 3d-compounds".
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Nov 29, Prof. Karl Fredrik Berggren, Linköpings Univ.: "Den amorfa
antiferromagnetismen". En cluster-model 1 för starkt dopade
halvledare".

4.4 DIPLOMA WORK, SCHOOL OF ENGINEERING

Håkan Roos: "The Effect of Tungsten and Chromium on the Curie Temperature
and Saturation Magnetization of Ni(Cr,W)-Alloys". Sandvik Aktiebolag,
Stockholm.

Claes Bengtsson: "Backscanering technique for investigating attenuation
characteristics of optical fibers".
L.M. Ericsson AB, Stockholm.
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5 . E X T E R N A L A C T I V I T Y

5 . 1 CONFERENCES

Olof Beckman, Björn Karlsson and Leif Lundgren participated in
"VI International Conference on Solid Compounds of Transition
Elements" June 12-16, 1979 in Stuttgart, FRG.

"The Correlation between Transition Temperature and Lattice
Parameters in Fe2P". (Leif Lundgren, Per Nordblad).

"Optical Properties of Transition Metal Carbides and Nitrides
for Photothermal Conversion". (Björn Karlsson, N. Baraket,
R.P. Shimshock, B.C. Seraphin). (Optical Science Center, Univ.
of Arizona, Tucson, Ariz. USA).

Olof Beckman, Mirka Dronjak-Fahiander, Eduardo Figueroa, Kurt Gramm,
Sven Hörnfel dt, Leif Lundgren, Per Nordblad and Lars Pettersson

participated in "International Conference on Magnetism" Sept 3-7,
1979 in Miinchen, FRG.

"Magnetic Specific Heat of FeF2 near TN". (M. Chirwa, L. Lundgren
P. Nordblad, O. Beckman).

"Giant and Itinerant Moments in Platinum-Iron". (S. Hörnfeldt,
M. Dronjak, L. Nordborg, K. Gramm).

Torsten Lindqvist participated in the XVth International Congress of
Refrigeration Sept 23-29, 1979 in Venice, Italy.

5.2 OTHER

Stig Haraldson visited on behalf of the International Seminar in Physics
the University of Khartoum, Khartoum, Sudan, Jan 12 - Feb 12, 1979.

Olof Beckman, study visit to USA, July 1979. Visits to New York University,
National Magnet Laboratory, M I T, Univ. of Illinois, Urbana and
Univ. of Arizona, Tucson.
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Eduardo Figueroa participated in Nato Advanced Study Institute: "Liquid
and Amorphous Metals", Sept 10-22, 1979 in Zwiesel, FR6.

Torsten Lindqvist, who is a member of the EPS Low Temperature Section
Committee, participated in a meeting Sept 25, 1979 in Venice, Italy.

Olof Beckman, external examiner, PhD-thesis: "Physical parameters affecting
ultrasonic attenuation in different biological tissues" by Nader Abdel
Sal am El Sherbini, Cairo University, Cairo, UAR.

Sponsored by the Swedish Board for Building Research (BFR) Arne Roos and
Björn Karlsson made a study tour to five European window-makers. The aim

was to obtain information on the level and scope of research and
development concerning window-application of selective transmission.

The conclusions can be summarized as follows:
0 Well controlled metal-film coatings can be applied in large

scale window-production.
0 Advanced development-work concerning control of optical proper-

ties of windows with thin film techniques is performed in several
European companies.

0 There seemed to be no developed program fundamentally directed
towards an optimization of heat-conservation.



- 24 -

6. E C O N O M I C S U P P O R T

Source of support

Uggsala University

Research (DKA)

Grad. stud.

Travel grants (Liljewalch)

Year

78/79
79/80
78/79

79/80
1979

Principal
Investigator

0. Beckman
. 0. Beckiran

M. Dronjak

E. Figueroa
K. Granin

B. Karlsson
i. Pettersson

Amount
"SwXr.

55.000
65.750
7.757
8.392
1.700
1.700
2.200

1.700
2.200

NFR (Swedish Natural Science Research Council)

F 2102-100 (Salaries, mtrl) 78/79
F 2102-102 ( " , " ) 79/80
F 2627-100 78/79
F 2627-102 79/80
E 4231-100 78/79
E-EG 4231-101 79/80
E 2716-100 78/79

0.
0.
T.
T.

C-G
C-G
S.

Beckman
Beckman
Lindqvist
Lindqvist
Ribbing
Ribbing
Hörnfeldt

240.600
264.100
30.000
32.100
14.000
20.000
50.000

BFR (Swedish Board for Building Research)

K 7940 (salaries, mtrl) 80/82 C-G Ribbing 334.000

STU (Swedish Board for Technical Development)

79-5222 B. Westerstrandh 76.440
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7. P U B L I C A T I O N S

7.1 PUBLISHED PAPERS

Internal No

3

255. "Desorption Heat Capacity of He adsorbed on solid Argon."
(P. Wennerström, A. Törne, T. Lindqvist)
Physics Letters 74A, 103-6 (1979).

A

256. "Desorption Heat Capacity of He Adsorbed on Solid Neon."

(A. Törne, P. Wennerström, T. Lindqvist)
Physics Letters 74A, 107-9 (1979).

271. "Simple band theory interpretation of tunnel currents in nickel
and some nickel based alloys".

(S.P. Hörnfeldt and M. Dronjak)
Physics Letters Vol. 72A, No 2, 169-72 (1979).

273. "Blue Sodalite".
(H. Annersten, Adi 1 Hassib)

Univ. of Uppsala, Dept of Geology Res. Rep. No 2 (1978)
Canadian Mineralogist Vol. 17, 39-46 (1979).

275. "Critical Behaviour of the Magnetic Susceptibility of MnF2

near the Neel Point".
(P. Nordblad, L. Lundgren, E. Figueroa, U. Gäfvert, O. Beckman)
Physica Scripta, Vol. 20, 105-108 (1979).

276. "FMR measurements on some 3d-compounds".
(Lars Pettersson)
Thesis Acta Univ. Ups. 542 (1979).

282. "Giant and Itinerant Moments in Pt(Fe)."

(M. Dronjak, L. Nordborg, K. Gramm, S. Hörnfeldt)
(Submitted to Phys. Rev. Lett.)
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290. "Low field magnetic susceptibility of Sm^Li^S and S m ^ G d ^ .
(E. Figueroa, K. Gramm, 0. Beckman, K.V. Rao)
(Submitted to Physica Scripta)

291. "Temperature variation of the absorption edge of CVD amorphous

and polycrystalline silicon".
(M. Janai and B. Karlsson)
Solar Energy Materials 1, 387-95 (1979).

7.2 INTERNAL REPORTS

Internal No

274. "Magnetic and electric properties of amorphous Metglasses".
(Mohamed M. Zayed El Gamal)
UPTEC 78 71 R (1978).

277. "FMR in Nickel at temperatures close to the Curie point".
(L. Pettersson, S. Haraldson)
UPTEC 79 73 R (1979).

278. "FMR in some amorphous metglasses".
(L. Pettersson, S. Haraldson)
UPTEC 79 74 R (1979).

279. "An experimental set-up for FMR at high temperatures".

(L. Pettersson, S. Haraldson)
UPTEC 79 75 R (1979).

281. "Itinerant Magnetization in Dilute Pt(Ni) and Pt(Fe)."
(L. Nordborg, M. Dronjak, K. Gramm, S, Hörnfel dt)
UPTEC 79 88 R (1979).

283. "Localized and Itinerant Moments in Pt(Ni)."
(M. Dronjak, L. Nordborg, S. Hörnfel dt)
UPTEC 79 89 R (1979).


