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The disappearance of the cosmic spinning top
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General Relativity Centennial 1916-2016

Gravity is intimately linked to the behavior of space and time 

on all scales in our Universe.



Van Leeuwen EU2016NLAstronomical research connected to science education

Pulsars and the Discovery of PSR J1906+0746

Radio pulsars are neutron stars that shine as radio light houses.

Highest densities visible in the Universe!

Do double duty as their own ultra-precise clocks.
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Very bright, fast pulsar, found in 2004, tracked with Westerbork since.

Spins every 144 milliseconds, orbits its companion every 3h59m:  

second-most relativistic system known!

Very young: 100,000 yrs. Practically unchanged since supernova.

Pulsars and the Discovery of PSR J1906+0746
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GR Clues and Mass Determination!
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The companion to J1906+0746

Masses are 1.29 Solar masses for the pulsar and 1.32 Solar masses 

for the accomplice companion.

These masses fit best for double neutron stars, but companion 

could also still be a white dwarf. 

Only in a handful of other double neutron stars have masses 

been measured, and J1906+0746 is by far the youngest!

These masses predict a geodetic precession of 2.2 degrees per 

year:
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Summary

Westerbork solved the case! Geodetic precession culprit.

Congratulations GR! Three tests combined consistently 

provided two masses – only a handful of double 

neutron-star masses are known.

And these agreed with the observed geodetic precession.

The first time such a young pulsar has vanished – these 

exquisite labs come and go?

Van Leeuwen et al. ApJ 2015
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Outreach
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