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This article is partofa series focusing on the research capabilities and goals of 
interdisciplinary laborutories pursuing materials research in universities, industry and 

government. 

The Universidad Autönoma de Madrid 
was established by the Spanish Ministry of 
Education in 1968 to cope with increasing 
demands for Student posts in the Madrid 
area. It was also established as a pilot uni-
versity to provide experience for a more au-
tonomous management of Spanish 
universities. 

The present campus at Cantoblanco 
(14.5 km from the center of Madrid) was 
inaugurated in 1971, and since then the 
Student population has grown from fewer 
than 10,000 students to more than 30,000. 
Nicolas Cabrera, a renowned Spanish 
solid-state physicist exiled after the Qvü 
War, was the head of the initial Physics De
partment. Subsequent staffing increases 
and the development of new academic ac-
tivities have resulted in the present ar-
rangement with three departments of 
physics—theoretical physics (mostly high 
energy and nudear physics), Condensed 
matter physics, and applied physics. The 
latter two departments together cover 
many aspects of solid-state physics and 
materials sdence. An overview of the re
search efforts will now be presented for 
these two departments. 

Applied Physics Department 
The Applied Physics Department, with 

a permanent staff of 32 members (indud
ing füll and titular professors), has the fol-
lowing main research lines: crystal growth, 
EPR and optical spectroscopy of defective 
crystals, bi-dimensional materials (su-
perlattices) and phase transition materials 
for tunable solid-state lasers, photorefrac-
tive materials and nonlinear optics, solar 
energy materials and processes, laser an-
nealing, and diffusion-enhanced reac-
tions. 

More specifically, the Crystal Growth 
Laboratory grows alkali halides and poly-
halides, KDP-family crystals, ferroelectric 
and photorefractive materials such as 
LiNb03, BGO, BSO, and E-VI semicon-
ductors (CdTe and the ternary Cd Hg Te). 
With alkali halides, the formation of suit-
able aggregated centers, Ff, for laser action 
is being undertaken and the stabilization 
role of canon and anion impurities on 
those centers is being investigated. 

Electro-optic oxides, particularly LiNbO, 
are being thoroughly studied in connec-
tion with their photorefractive response. 
The role of impurity doping, crystal stoi-
chiometry, irradiation, and oxidation/ 
reduction treatments take most of the 
effort. Novel information about intrinsic 
(vacancy) defects in LiNb03 is being in-
ferred from those studies, induding high-
energy electron irradiations performed at 
CTEMAT (Madrid). 

Condensed Matter Physics 
Department 

The study of the electronic properties of 
ni-V superlattices is being actively pursued 
in Cooperation with theoreticians of the 
Condensed Matter Physics Department 
and some laboratories (Max Planck, IBM, 
and others). The technique primarily used 
is Raman spectroscopy. A supercondurt-
ing magnet has been installed to investi-
gate the effect of (high) magnetic fields. 

The Condensed Matter Physics Depart
ment has a permanent staff of 21 members 
(induding also füll and titular professors). 
This department maintains a streng theo
retical effort in solid-state physics, with 10 
members of the permanent staff working 
on surface physics, superlattices, super-
conductivity, disordered Systems, and Sta

tistical mechanics. The work on theoretical 
surface physics is quite broad, ranging 
from semiconductors and their interfaces 
to the analysis by the scanning tunneling 
microscope. All this work is partly con
nected with several experimental groups of 
the same department working mainly on 
surface physics, low temperatures and su-
perconductivity, and scanning tunneling 
microscopy. 

The surface physics group is currently 
involved in the epitaxial growth of thin 
crystalline films, the chemical reactivity of 
surfaces, metal-semiconductor interfaces, 
and the magnetic properties of low-
dimensional Systems. This research in-
volves the use of numerous different 
techniques, such as LEED, AES, HREELS, 
IPS, XPS, and STM. 

The low temperature and superconduc-
tivity group has been traditionally in
volved with glassy and ferroelectric 
materials, with heavy fermions Systems, 
and more recently with the novel super-
conductors. They are currently using dif
ferent techniques to measure spontaneous 
polarization, heat capacity, thermal expan-
sion and thermal conductivity in the 0.3-3 
K ränge. They have been also working 
with STM spectroscopy at low tempera
tures. 

The STM group focuses mainly on ap-
plying the tunneling microscope to differ
ent areas of physics and biology. We would 
like to mention that this group was the first 
to show the possibility ofhaving the micro
scope operating in the open air without 
any vacuum System. 

Materials Science Institute 
In the last academic year, the university 

has created the Materials Science Institute. 
Through this new institute, the university 
is attempting to combine the experience of 
the Departments of Applied Physics and 
Condensed Matter Physics in order to Start 
a new project directed not only toward ba-
sic research but toward a technical collabo-
ration with the industrial environment 
currently flourishing around Madrid. 
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