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really technical people—as the original 
did—was needed.

The story of the origin of the ele-
ments is far from complete. I am keep-
ing the Photoshop file handy so that I 
can change it. The first edit came in the 
fall of 2017 with the detection of gravi-
tational waves from colliding neutron 
stars. Subsequent study of the gravi-
tational waves and light confirmed a 
theory that these unusual stellar explo-
sions pump out vast quantities of gold 
and r-process elements (created by the 
rapid capture of neutrons). Until a year 

ago, nobody was sure where the gold 
in jewelry comes from. Now we know 
that it’s from merging neutron stars. 

Now the cloud of uncertainty hangs 
most strongly over the elements in the 
middle, such as tin, molybdenum, and 
my favorite element, arsenic. Elements 
that aren’t key to powering stars or that 
aren’t produced in extreme explosions 
are probably made in small amounts 
in a variety of places, so it is difficult 
to find their “smoking gun.” Inese 
and I took our best guess to color code 
these elements, but it is only with the 

enormous data sets being gathered by 
spectrographs, combined with data for 
hundreds of millions of stars gathered 
by the Gaia satellite, that we will be 
able to pin down what combination of 
stars produces these neither simple nor 
extreme elements of the periodic table.

Jennifer Johnson is a professor of astronomy at the 
Ohio State University, studying the history of the 
Milky Way and its stars. Twitter: @jajohnson51

This periodic table, color-coded to indicate the way each element is formed, distills the work of astronomers over 
the course of the past century—and it continues to be updated with new discoveries. This information is useful in a 
variety of scientific pursuits, such as studying how the Milky Way formed.
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Big Bang fusion

merging neutron stars?

dying low-mass stars

cosmic ray fission

exploding massive stars

exploding white dwarfs

short-lived radioactive isotopes; nothing left from stars

An audio interview with the author 
is available online.
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C-kärnans beståndsdelar
långt ifrån varandra
(i fritt tillstånd): C-kärna

Lägre energi
–mindre massa
(ty E = mc2)

Energi frigörs

Energi tillförs
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Materia och antimateria 

elektron 

proton 

neutron 

antielektron (positron) 

antiproton 

antineutron 



https://en.wikipedia.org/wiki/Valley_of_stability 



www-nds.iaea.org/relnsd/vcharthtml/VChartHTML.html 
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Massa per nukleon 
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Massa per nukleon 

kärnmassa per nukleon 
nuklidmassa per nukleon 
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Bindningsenergi per nukleon 
C-kärnans beståndsdelar

långt ifrån varandra
(i fritt tillstånd): C-kärna

Lägre energi
–mindre massa
(ty E = mc2)

Energi frigörs

Energi tillförs

[10]  



Bindningsenergi per nukleon 
C-kärnans beståndsdelar

långt ifrån varandra
(i fritt tillstånd): C-kärna

Lägre energi
–mindre massa
(ty E = mc2)

Energi frigörs

Energi tillförs



Bindningsenergi per nukleon 
C-kärnans beståndsdelar

långt ifrån varandra
(i fritt tillstånd): C-kärna

Lägre energi
–mindre massa
(ty E = mc2)

Energi frigörs

Energi tillförs

Vänd diagrammet upp och ned: 



https://en.wikipedia.org/wiki/Valley_of_stability 
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GM-rör 

Båda bilderna från 
 
https://en.wikipedia.org/wiki/Geiger_counter 
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Källor 

[1] https://en.wikipedia.org/wiki/Nuclear_medicine kropp undersökt med PET/CT och FDG-18. 
[2] https://sv.wikipedia.org/wiki/Positronemissionstomografi PET/CT-skanner på Karolinska sjukhuseti Huddinge. 
[3] https://en.wikipedia.org/wiki/Crab_Nebula 
[4] Wikipidia 
[5] Wikipidia 
[6] Youtube-film 
[7] Wikipedia 
[8] 
[9]Fysik för gymnasieskolan A av Alphonce med flera (bok) 
[10] Ergo Fysik 1 av Kvist med flera (bok) 
[10b] Youtube-film 
[11] Basic Physics av Ford (bok) 
[12] Wikipedia 
[13] Wikipedia 
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