
Fritz Zwicky, a 
Swiss astronomer in 
California, examines 
the rotation of 
galaxies, concludes 
that they must 
contain more mass 
than we can see, 
and calls the unexplained material "dark matter."

Physics 
History

1936-1943

Sound is 
recorded on 
magnetic 
tape.

1936

The "Magnetophone" device uses 
magnetic tape -- first made from 
magnetic powder applied to a strip of 
paper -- to record a concert conducted 
by Sir Thomas Beecham.

1937
Radar is invented and 
put into operation.

Radar (RAdio Detection And Ranging), a 
method to detect distant objects by 
illuminating them with radio waves and 
measuring the reflected signal, is 
developed for use in air defense by Robert 
Watson-Watt & other British engineers.

Classical physics cannot account for the 
enormous energy output of an average-sized 
star like our Sun. The German-born American 

physicist Hans Bethe explains it in 
terms of the theory of nuclear 
reactions. He calculates that the high 
temperature inside a star causes 
hydrogen nuclei to fuse into helium, 
releasing tremendous power for 
billions of years. (In the tunnel of the 
Cornell accelerator, 1968.)

1938
The mechanism for energy production 
in stars is discovered.

1939 Nuclear fission 
is observed in 
uranium.

The German chemists Otto Hahn 
& Fritz Strassmann detect light 
elements in uranium irradiated 
with neutrons; the Austrian 
physicist Lise Meitner (in flight 
from the Nazis) and her nephew 
Otto Frisch explain this result as 
nuclear fission.

1939 The first FM 
(frequency 
modulation) radio 
station is built.

FM station WKCR introduces static-free radio to New York City. In 1941 the 
station is put into regularly scheduled operation by the Radio Club at Col

1942
The element plutonium is 
produced, and 
uranium-235 is isolated.

Two fundamental discoveries 
made in the United States support 
military technology. Glenn 
Seaborg and colleagues bombard 
uranium in a cyclotron and 
produce the fissionable element 
plutonium, one of nine new 
elements heavier than uranium 
that Seaborg would help discover. 
John Dunning and co-workers 
show that uranium-235 is a 
fissionable form of uranium and 
develop a method to isolate this 
isotope. Plutonium-239 & 
uranium-235 become essential for 
the atomic bomb.

1942The United States begins 
to build an atomic bomb.

President Franklin D. Roosevelt approves a full-scale effort to build 
an atomic bomb, the massive Manhattan Project under General 
Leslie Groves of the Army Corps of Engineers.

1943The V-2 rocket is tested and used in w
arfare.

The liquid-fueled V-2 
rocket is tested at 
Peenemunde in Germany, 
under the technical 
direction of the German 
engineers Wernher von 
Braun & Walter 
Dornberger. It is first used 
in warfare in 1944.


