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Ein Hertz für das Herz
How one family of physicists  
repeatedly makes epoch-making 
discoveries through the generations.
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A family of physicists

Hellmuth Hertz was born in Berlin in 1920  
to Ellen and Gustav Hertz. Five years later  
his father was awarded the Nobel Prize for 
Physics. Heinrich Hertz, who gave his name  
to the unit of measurement for frequency,  
was the brother of Hellmuth’s grandfather. 
Hellmuth would go on to become one of 
LTH’s most successful professors. 

Hellmuth Hertz and his son Hans, who has been a Professor 
of Biomedical Physics at KTH in Stockholm since 1997.



 
 

167Electromagnetic waves

In 1888 Heinrich Hertz was the first to prove the 
existence of the electromagnetic waves described  
by Maxwell in 1873.
A spark in the high voltage circuit produces a spark 
in the ring-shaped receiver. In further experiments, 
Hertz was able to confirm Maxwell’s theory that 
light is an electromagnetic wave motion.
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Growing up among physicists

In the early 20th century, German physics research  
was world-leading, with researchers including Albert 
Einstein, who like Hellmuth’s father was a professor  
in Berlin. 
Einstein received the 1921 Nobel Prize for Physics  
for the discovery of the photoelectric effect. The theory 
of relativity was far too controversial to be awarded  
the prize. 



 
 

169The Franck–Hertz experiment

Hellmuth’s father, Gustav Hertz, was a professor at  
the Technische Universität Berlin. In 1935, however,  
he lost the right to examine students because of the 
Nazi race laws. He then left his post as professor,  
but could continue to work as a researcher at the  
company Siemens & Halske.

The experiment showed that electrons accelerated through 
mercury vapour are slowed down when the electrons reach 
a certain amount of energy, which confirms that an atom can 
only take up energy in quantised steps.

At the tender age of 26, Gustav Hertz had carried out 
an experiment with James Franck that confirmed Niels 
Bohr’s model of the atom. Franck and Hertz received 
the 1925 Nobel Prize for Physics for their experiment. 
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Studies and war

In 1939 Hellmuth Hertz entered the Technische 
Universität Berlin, but was forced to interrupt his 
studies when he was conscripted. 
After a short period with the Afrika Korps in North 
Africa under the leadership of General Erwin Rom-
mel, the Desert Fox, he was captured and taken to the 
USA as a prisoner of war.



 
 

171Almost back home

In the USA, Hellmuth made contact with James 
Franck, who had shared the Nobel Prize with his 
father. Franck, who was a Jew, had left his post as 
professor in Germany when the Nazis came to 
power in 1933 and, like Einstein and many others, 
had moved to the USA. Franck was able to nego-
tiate for Hellmuth to continue his physics studies 
while a prisoner. 
When the war ended, Hellmuth returned  
to Europe and with the help of Niels Bohr  
in Copenhagen and Torsten Gustafson in  
Lund he got a job as a teaching assistant at  
the Department of Physics in Lund. 
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Doctoral student in Lund

As a doctoral student, Hellmuth Hertz led the 
development of Lund’s first accelerator, a 3 MeV 
van de Graaff generator. There were initially 
problems reaching the expected voltage and they 
discovered that this was due to so-called corona 
discharges in the vacuum tank.
Hellmuth had to find the reason for these dis-
charges. This led to the construction of a high 
voltage triode. The patent for the triode was  
sold to the electronics company Philips. 
The profits provided the capital for Hellmuth’s 
first car – a light blue VW 1200.



 
 

173Biophysics

Through Birgit Nordbring, who would go on to  
become his wife and who at the time worked at  
the Department of Plant Physiology in Lund,  
Hellmuth came to understand the need for a  
quick humidity gauge to study the plants’ regu- 
lation of transpiration to their surroundings. 
Since the conditions for a corona discharge are  
dependent on humidity, Hellmuth Hertz con- 
structed an instrument called a corona hygrometer.  
Using this equipment it became possible to study  
the plants’ regulation of their water content.
Thus problems with the atomic physics  
accelerator had led to a problem in plant  
physiology being solved. 

Experimental arrangement for  
the transpiration measurements.
T air pressure stabilizer  
P cotton wool  
H constant humidity tube  
C transpiration chamber  
S wax seal  
L leaf under investigation  
W heat radiation filler  
E electric lamp
(Teckningens olika delar är inte skalenlig)

This is how a  
corona hygrometer works 
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Why does a plant grow upwards?

Another problem, which was drawn to 
Hellmuth’s attention by Hans Burström, 
Professor of Plant Physiology, was the  
geoelectric effect of plants.

In connection with his work on the atomic 
physics accelerator, Hellmuth had devel-
oped a non-contact method of measuring 
the field strength inside the generator. 
In order to study the plants’ geoelectric ef-
fect, he now developed a non-contact elec-
trode to measure field strength of the same 
type as had been used in the generator.

When a plant or a seed is subjected to gravity,  
the parts above the earth try to grow upwards  
and the root downwards. This phenomenon is 
linked to a low voltage that occurs over i.e. a  
sunflower stalk, that is laid horizontally.



 
 

175Ultrasound diagnostics

Cardiologist Inge Edler contacted Hellmuth Hertz 
in the early 1950’s to discuss a method of studying 
the movements of the heart. Hellmuth suggested 
they try using ultrasound, which had interested him 
since his studies in Berlin.

Ultrasound technology was used for testing materials, 
and for his first experiments Hellmuth Hertz borro-
wed a machine from Kockums shipyard in Malmö. 

Ultrasound is a wave motion of the same type as normal 
sound, but with a higher frequency. At the interface bet-
ween two materials, part of the wave is reflected and an 
echo can be captured.
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Moving images



 
 

177Inkjet printer

Hellmuth Hertz’ inkjet printer. Prototyp. TM40522.

In order to print images from ultrasound examinations, 
a quick high-resolution printer was needed. Hellmuth 
started out from an existing printer, the mingograph, 
and in his attempts to modify it Hellmuth Hertz dis-
covered a way to electronically steer a jet of small ink 
drops. 
The method makes it possible to put ink onto paper in 
a few millionths of a second. 
Swedish companies showed little interest in Hellmuth’s 
innovation and he finally sold the patent rights to the 
USA. The inkjet printer was a Swedish invention that 
was commercialised abroad. 
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Esteemed professor

In 1963 Hellmuth was appointed Professor of Electri-
cal Measurements at LTH. With his colleagues and 
doctoral students he continued his research on ultra-
sound diagnostics, biophysics and inkjet technology. 

Artwork produced by artist group Beck & Ljung, 
commissioned by the Department of Electrical 
Measurements in tribute to Hellmuth Hertz.



 
 

179Prizes and awards

It is probably unique for a researcher to achieve in-
ternational success in such widely different fields and 
during his life Hellmuth Hertz was awarded a large 
number of international prizes and awards for his 
research results and inventions.

Hellmuth Hertz 1920 -1990
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Lasker Prize

Together with Professor Inge Edler, Hellmuth Hertz re-
ceived the 1977 Albert Lasker Clinical Research Award, 
the USA’s foremost award in the field of medicine.
Jury statement:

To Dr. Hertz, who brought his extraordinary  
technical knowledge and imagination from the  
field of physics to diagnostic medicine, and laid  
the foundation on which many of today’s ultra- 
sound advances have been built, this 1977  
Albert Lasker Clinical Medical Research  
Award is given.

Hellmuth Hertz and Inge Edler.
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