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Abstract. We sketch the eventful life of Willy Stoffregen and summarise his engineering and scientific achieve-
ments.

1 Life of Willy Stoffregen

Karl Wilhelm Stoffregen, son of the construction foreman
Wilhelm Stoffregen and his wife Martha, neé Richter, was
born on 27 August 1909 in Bitterfeld (50 km north-west of
Leipzig). From his youth he was a gifted piano player, and he
earned part of his living expenses as a bar pianist during his
university education (P. Stoffregen, private communication,
2014).

His academic education cannot be fully reconstructed, but
it is very likely that he studied at the Technische Hochschule
(Technical University) of Berlin-Charlottenburg.1

Stoffregen entered the scientific stage in 1932 when he was
travelling to Norway as a staff member of the Heinrich Hertz
Institute (HHI) in order to take part in the Second Interna-
tional Polar Year 1932/1933 (IPY). The HHI was founded in
1930 by Karl Willy Wagner (1883–1953), at that time a pro-
fessor at the Technische Hochschule Berlin-Charlottenburg
(Frühauf, 1954).

For this campaign Stoffregen built optical instruments and
some special HF equipment for radio measurements to be op-
erated at the Auroral Observatory in Tromsø, Norway. The
chief Norwegian scientist in this campaign was Leif Ha-
rang (1902–1970), head of the Auroral Observatory. Among
other internationally renowned scientists, Edward Appleton
(1892–1965) from the UK also took part in the radio mea-
surements. Appleton and Wagner had already agreed on col-
laboration at the URSI General Assembly in Copenhagen in

1The enrolment records of this university were destroyed during
WW2.

1931 (Stoffregen, 1983). Thus Stoffregen became acquainted
with the most important scientists in his field. He published
a summary of the activities on the occasion of the 50th an-
niversary of the IPY (Stoffregen, 1983).

After his return to Germany in early 1934, Stoffregen be-
came embroiled in the affair of the accusations made by the
Nazi regime towards his institute’s director, Karl Willy Wag-
ner, who refused to dismiss Jewish employees (for details,
see Thoma, 1948)2. Apparently, Stoffregen defended him too
briskly and found himself a target of the Nazi authorities.
During an interrogation it was strongly recommended to him
to leave Germany and never to come back (P. Stoffregen, pri-
vate communication, 2014.). As a consequence, he was not
allowed to evaluate his measurements conducted during the
IPY.

Therefore Stoffregen decided to return to Norway, where
he had good friends and the possibility of interesting work.
With the help of Harang he received a residence permit for
Norway in 1934. In 1935 he moved to Oslo to work with
the company NORATEL (Larsen and Berger, 2000). At the
end of 1937 he returned to Tromsø, where he and Harang
conducted pioneering work on auroral dynamics using co-
herent backscatter from auroras (see next section). Simulta-
neously he and Harang founded a company called POLAR
RADIOINDUSTRIER in 1938 for producing radio commu-
nication equipment for fishing vessels (Larsen and Berger,

2Wagner was declared “enemy of the people” in 1936 and dis-
missed from his directorial position at the Heinrich Hertz Insti-
tute. Subsequently “Heinrich Hertz”, who was Jewish, was removed
from the institute’s name.
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2000). The two colleagues developed a close friendship at
that time. According to Harang, Stoffregen was a brilliant
engineer but a very bad businessman. Therefore he never
made much money from his inventions and never became
rich (A. Egeland, private communication, 2013).

When Germany invaded Norway, Stoffregen felt endan-
gered, and he fled to Finland on 9 June 1940. There he was
interned by the Finnish authorities, but finally he received
a Norwegian passport from the Norwegian government-in-
exile in London on 21 March 1941 (National Archives of
Norway, 2013). He left Finland in the autumn of 1941 and
went to Sweden as a Norwegian citizen to work at the Insti-
tute of High Voltage Research in Uppsala; its director, Harald
Norinder, was a good friend of Harang. While there, Stoffre-
gen did research on lightning discharges and developed an
ionosonde (A. Egeland, personal communication, 2013).

In Uppsala, Stoffregen married Gunborg Lindgren in
1945, and the couple had two sons, Björn (born 1948) and
Tore (born 1958) (B. Sannagård, private communication,
2013).

In 1946 on the recommendation of his friend Harang, Stof-
fregen obtained a position at the newly formed Norwegian
Defence Research Establishment (NDRE). Harang was the
superintendent in the telecommunication division of this or-
ganisation, which was first located in Bergen and then later
moved to Kjeller in 1948. There he and Harang set up an
ionosonde (A. Egeland, private communication, 2013).

In the early 1950s Stoffregen moved back to Uppsala and
started regular ionosonde recordings and radar studies of the
Earth’s upper atmosphere for the research department of the
ministry of defence. He was recommended for this position
by both Harang and Appleton (A. Egeland, private commu-
nication, 2013). In 1952 he established the Uppsala Iono-
spheric Observatory (UIO). He headed this institute for more
than two decades until his retirement in 1973. During that
time he continued ionospheric research not only by means
of radio methods but also by means of optical observations
(see next section). In 1953 he also received Swedish citizen-
ship. Even after his retirement, the institute kept a laboratory
room for him, which he used extensively (P. Stoffregen, pri-
vate communication, 2014.). The IRF honoured him with a
bust in its library (Fig. 1).

In 1968 he received an honorary doctorate from Uppsala
University (an honour very rarely awarded) for his pioneer-
ing work in ionospheric research (Fig. 2). For his inven-
tiveness and his work in the International Geophysical Year
(1957–1958), Stoffregen was awarded the Arnberg Prize by
the Swedish Academy of Sciences, and in 1981 he received
the Carl-Gustaf Rossby Research Medal by the Swedish
Geophysical Society (IRF Library, 2013).

In his later years Stoffregen devoted much time to his
other great interest: music. Besides playing piano, he com-
posed classical piano pieces (Fig. 3) in the 1970s (Stoffre-
gen, 1974a), which were occasionally played on the radio in
Scandinavia (A. Egeland, private communication, 2013). It

Figure 1. Bust of Willy Stoffregen in the library of the IRF.

is also worth mentioning that Stoffregen never once boarded
a plane; he travelled by train, bus or ship. In the 1970s he fre-
quently participated in the National German URSI meetings
in Kleinheubach (one of the authors, K. Schlegel, was im-
pressed by his warm and friendly attitude and his profound
scientific knowledge). Stoffregen was active within URSI as
early as the 1950s.

Willy Stoffregen died on 16 March 1987. Obituaries were
published by his former colleague Harald Derblom and
by Rolf Boström, the director of the Uppsala division of
the Kiruna Geophysical Institute from 1976 (Boström and
Derblom, 1987), and by Egeland and Maaseide in the Nor-
wegian journalFra Fysikkens Verden(1987).

2 Scientific and engineering work of Willy Stoffregen

In his summary about the IPY, Stoffregen (1983) pointed
out that for the ionospheric pulse sounder he had built, only
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Figure 2. Willy Stoffregen at a celebration in his house after the
award ceremony of the honorary doctorate of Uppsala University
1968.

Figure 3. Title page of piano pieces composed by Stoffregen.

diodes and tetrodes were available and that cathode ray tubes
for recording ionospheric echoes were very unreliable at that
time. His pulse transmitter for ionospheric sounding (oper-
ating at 4 MHz with 500 W power) was apparently the first

permanent radio equipment at the Auroral Observatory in
Tromsø for studying the ionosphere. Up until then, the obser-
vatory had dealt mainly with geomagnetic and optical meth-
ods. Besides the sounding, the strength and direction of sig-
nals of European broadcast stations were registered. Stoffre-
gen and his colleague Kreielsheimer had also constructed a
simple but reliable device to measure auroral luminosity. All
measurements started in December 1932 and were extended
to July 1934, half a year longer than originally intended.
Stoffregen described all the equipment in detail in a sepa-
rate paper (Stoffregen 1934); Wagner (1933, 1934) published
results of their measurements and Fränz (1936) another de-
tailed account.

After his return to Norway, Stoffregen and Harang per-
formed very important measurements with another pulsed
sounder constructed by Stoffregen. This sounder operated at
9 MHz, i.e. at a frequency above the F-region critical fre-
quency, similar to what we would now call an auroral radar.
Harang and Stoffregen (1938, 1940) published one of the first
results of what is known today as coherent backscatter. Un-
fortunately they misinterpreted their results: assuming their
echoes were received through the main lobe of their antenna
(horizontal half-wave dipole), they determined the heights of
the echoes to be between 850 and 1300 km. Appleton and
Naismith (1939), referring to their own results obtained dur-
ing the IPY, pointed out the possibility that the echoes mea-
sured by Harang and Stoffregen might have been received
through side lobes of the antenna; in this case they orig-
inated from heights between 80 and 160 km. Harang and
Landmark (1953) later re-interpreted these results correctly
together with new results. Harang and Stoffregen were the
first to point out the relation of these echoes to auroras, which
were later called “radio aurora” (Moore, 1951). During his
work at the NDRE (see Sect. 1) Stoffregen published two
technical papers introducing basic concepts for ionospheric
radar techniques (Stoffregen 1948a, b).

During his brief time at the Institute for High Voltage
Research (Uppsala University) Stoffregen constructed an
ionosonde and operated it during an observational campaign
for the total solar eclipse in the north of Sweden on 9 July
1945 (Stoffregen, 1946; another publication on the solar-
eclipse influence on the ionosphere is Stoffregen, 1955b).
His ionosonde was apparently very successful: it was the
first ionosonde for long-time recordings in Sweden and be-
came the main instrument at his later-founded institute (see
below). This ionosonde still exists, and is on display at IRF in
Kiruna (Fig. 4) with a technical description from 1948 signed
by Stoffregen (B. Holback, private communication, 2014).

The history of the establishment of the Uppsala Iono-
spheric Observatory is recounted by Stoffregen’s later col-
league Bengt Holback as follows (B. Holback, private com-
munication, 2014):

“Willy was determined to start observing the iono-
sphere by means of his own built ionosonde and
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Figure 4. Ionosonde developed by Stoffregen.

by his own means. So he started to look for a suit-
able location in the vicinity of Uppsala. As the
ionosonde operated on HF-frequencies, it was ex-
pected to interfere with radio broadcasts. Therefore
it was important to find a place that was remote
enough not to disturb neighbours, but still easily
accessible from town. Having travelled around for
some time, he came to a nice place about 8 km
south of Uppsala centre. There he saw two beauti-
ful girls lying in the sun with very little clothes on,
and he immediately decided that this was the right
place for his ionosonde (Willy’s own words!). The
ground belonged to the University of Uppsala and
he managed to get hold of some land for his instal-
lation. So, in 1951 he started to build the station.
With money from his own pocket he purchased
an old container that had been used on a truck
for transporting horses. This became his first lab
and office and was later called ‘Vita hästen’ (white
horse), as it was painted white. A wooden mast was
erected for holding the delta antenna. In 1952, af-
ter some persuasion FOA took over responsibility
for the ionosonde and its organisation”.

Figure 5. Block diagram of Stoffregen’s all-sky camera.

FOA was the Swedish Defence Research Establishment
(Försvarets Forskningsanstalt), which provided a staff po-
sition for Stoffregen. Under Stoffregen’s leadership the ob-
servatory developed into a worldwide-recognised institution
that succeeded in important scientific achievements. In 1976
it was integrated into the Kiruna Geophysical Institute (the
name changed to Swedish Institute of Space Physics – Insti-
tutet för rymdfysik (IRF) – in 1987). The ionosonde was part
of an international network (INAG).

After the war, Stoffregen turned his interest more towards
optical observations of auroras. In the early 1950s he con-
structed the first automatic all-sky camera to be used during
the International Geophysical Year 1957/1958 (IGY); this
camera had a 180◦ field of view for mapping auroral charac-
teristics (Fig. 5). More than 100 such “Stoffregen cameras”
were in use during IGY. Stoffregen (1955a) described the
camera and its operation and stressed the urgent need for a
network of such cameras during the IGY. He also studied the
variation of auroral forms using data from a series of such
cameras in Scandinavia (Stoffregen, 1961).

Another new project in close cooperation with Harang was
the construction of an optical spectrometer for observing
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auroral emission lines. The spectrometer, SP3, covered a
range of 350–800 nm with a maximal resolution of 0.1 nm.
The telescope lens had a diameter of 10 cm, and the op-
tical signal after the grating was recorded with a photo-
multiplier (Stoffregen and Derblom, 1966). With this device
and together with his colleagues, Stoffregen observed and
interpreted auroral oxygen emission lines (Stoffregen and
Derblom, 1960), hydrogen lines (Omholt et al., 1962; Stof-
fregen and Derblom, 1962), helium (Stoffregen, 1969), and
even lithium emissions from nuclear explosions (Stoffregen
et al., 1963). In his last publication (to the best of our knowl-
edge), he and his colleagues described optical measurements
during an ionospheric heating campaign (Henriksen et al.,
1984).

Stoffregen also recognised very early the potential of in
situ experiments with rockets and satellites. Although he did
not design and build respective experiments, he encouraged
his colleagues at his institute to become active in this field
(B. Holback, private communication, 2014). He thereby con-
tributed to the spectacular success of the Swedish space sci-
ence community in later years. He also participated in rocket
campaigns, providing data from his ground-based optical in-
struments, e.g. in the barium release experiments of the Max-
Planck-Institut für Extraterr. Physik, Germany (Föppl et al.,
1968, Stoffregen, 1970). The results were also published in
a memorial volume to Harang (Stoffregen, 1972a). Indepen-
dent of the purpose of the rocket campaign, he used the opti-
cal data for deriving neutral temperatures (Harang and Stof-
fregen, 1969). In addition, Stoffregen was active in the organ-
isation of ground-based observations related to rocket cam-
paigns in Scandinavia (Boström and Stoffregen, 1980). Even
after his retirement he established and chaired the Commit-
tee for Co-Ordination of Ground-Based Observations Asso-
ciated with GEOS, CCOG (Stoffregen, 1974b, 1976a, b).

There are some additional publications by Stoffregen
which are worthy of mention: he studied D-region charac-
teristics related to aurora (Stoffregen et al., 1960), auroral
features of low latitudes (Stoffregen, 1962), a possible influ-
ence of the moon on auroral activity (Stoffregen, 1968), and
travelling ionospheric disturbances caused by nuclear explo-
sions (1972b).

3 Concluding remarks

The brief summary of Stoffregen’s work given in the preced-
ing section characterises him as an explorer with unusually
wide interests. It shows that he was not only a brilliant en-
gineer but also a broadly educated scientist who was able to
properly interpret his results and establish fundamental new
knowledge on ionospheric and auroral processes. Willy Stof-
fregen is certainly worthy of remembrance.
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