
Fig. 6 — STM imaged of a slightly curved fragment of an unstained DNA polymer (scanned 
area: 90 x 90 nm2). The image alternates between a repeating structure and a broad 
depression, identified as the major groove. The right-handed rotational sense of the helical 
structure is indicated with an arrow. The 4x magnified insert reveals the bipartite structure, 
tentatively associated with the minor groove.
with extremely high densities and sto
rage capacities.

The fabrication of atomic-scale com
ponents and devices using STM is illus
trated by the recently observation of the 
tunnel-diode effect on an atomic scale 
at Si(111) surfaces with a very high sub
surface concentration of boron. The ob
served current-voltage characteristics 
were related to the presence or absence 
of the boron dopants at individual ato
mic sites (size = 0.5 nm2) [6].

Biological Materials
It has recently been the goal of seve

ral research groups to apply the superior 
resolving power of the STM to biomate
rials. Unfortunately however, biomate
rials are in general poor conductors, are 
easily deformed or damaged, and since 
they must usually be deposited on a 
conducting surface at low concentra
tion, they are hard to find.

Fig. 6 shows a recent high-resolution 
image of unstained, air-dried DNA frag
ments (≤ 500 base pairs) deposited on 
a freshly cleaved, highly oriented pyro
lytic graphite substrate. The observed 
structure is believed to be DNA preser
ved in the B conformation structure for 
the following reasons: The DNA poly
mer alternates between a repeating 
structure and a broad depression, iden
tified as the major groove. The helical 
structure has a right-handed rotational 
sense, it repeats at regular intervals of 
3.8 ± 0.6 nm, has a width of 2.5-3.0 
nm and a height 1.6-1.8 nm, all in good 
agreement with the expectation for ran
dom sequence DNA. In the high-resolu
tion image, each helical repeating struc
ture appears bipartite with a narrow 
depression on top, which tentatively 
can be interpreted as the minor groove 
since the width of the structure is 1.5 ± 
0.1 nm, close to the expected width for 
the minor groove in B-DNA [7].

Concluding Remarks
The STM is a fascinating new instru

ment, capable of exploring the atomic 
scale realm. Its development from being 
a complicated, home-made research in
strument to a fairly low-cost commer
cial product will diversify the applica
tions of the instrument tremendously. 
New areas of application are being de
veloped continuously: for example, it is 
possible to study electrode surfaces 
during electrochemical reactions taking 
place in an electrolytic cell [8]. Finally, 
the development of the atomic force mi
croscope, which is capable of imaging 
nonconducting surfaces, will have a si
gnificant impact on the study of biolo
gical, polymeric and other materials of 
these types.
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Günther Harbeke
Günther Harbeke died unexpectedly in 

November 1989 in Zürich of a heart attack 
while playing tennis at the age of 60. 
Harbeke was born in Bippen, Germany, on 
10 April 1929. He received his undergra
duate and graduate education at the Techni
cal University of Braunschweig, where he 
stayed on as a postdoc in the Semiconduc
tor Laboratory of the PTB. In 1961, Harbeke 
moved to the RCA Laboratories in Zürich 
and soon became Group Head for materials 
research — a position which he held until 
his premature death. In this position he 
received three times the Oustanding Achie
vement Award. He spent sabbatical years at 
the RCA Laboratories in Princeton, N.J. and 
at the Max-Planck-Institut FKF in Stuttgart. 
Günther Harbeke also undertook an aca
demic career starting at the University of 
Hamburg as a lecturer (1968-1970). He later 
became an honorary professor at the Uni
versity of Köln. He was close to crowning 
his love for Italy, as he was recently called to 
the new chair of Materials Science at the 
University of Pavia. Harbeke was the direc
tor of two courses of the International 
School of Materials Science and Techno
logy at Erice, Sicily.

Harbeke dedicated most of his research 
to the electronic and magnetic properties of 
materials. He made important and original 
contributions in many fields, documented 
by more than one hundred publications, 
which provided him with a world-wide repu
tation. Much of his early work and the state- 
of-the-art in his field is found in the mono
graph Optical Properties and Band Struc
ture of Semiconductors that he wrote with 
D.L. Greenaway.

Günther Harbeke, however, was not only 
a first-class scientist and teacher, but also a 
strenuous supporter of our Society since 
1971, when he was elected IOM delegate to 
the EPS Council. From 1973 to 1975, and 
again from 1986 to 1989 he was a respec
ted member of the Editorial Board of Euro
physics News. From 1975 until his death he 
made an invaluable contribution to the 
activities of the Condensed Matter Division, 
first as its Board Secretary, then as the 
Chairman of the Semiconductor and Insula
tor Section, and finally as a co-opted mem
ber and representative of CMD in the Euro
pean Materials Research Society and as 
an Editor of the European Who's Who in 
Condensed Matter Physics. His premature 
death represents a great loss for EPS. Even 
more we mourn the loss of a wonderful 
human being, whom we shall remember 
and praise for his warm friendliness and 
optimistic attitude, his respectful fairness 
with colleagues and students, his tactful 
ability in handling delicate affairs, and his 
dedication to his beloved wife Ruth and 
children.
Giorgio B enedek
Physics Department, University of Milano
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