Observations and characteristics
of Radio Pulsars
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Formation of
compact objects
(stellar death....)

A star is just an intermezzo in the
transition from a gas cloud to a compact object!

black hole —

neutron star \
@

white dwarf




Radio Pulsars

- rotating, strongly magnetized neutron stars

A perfect physics laboratory:

v = 700Hz (P=1,4 ms - 12 sec.)
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Particle physics
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P= 0.001 557 806 448 872 75. seconds (PSR 1937+21)
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This supernova was observed by Chinese astronomers in 1054 a.d.
Today we observe a rapidly rotating neutron star (pulsar) with a period of 33 ms.




Detected radio pulsars in our Milky Way:
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~ 1800 radio pulsars
~ 50 X-ray pulsars

~ 150 neutron stars in X-ray binary systems
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# AXPs and 3GRs
+ High—energy {only) psrs
- Radio pulaars
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Pulsar pulse profiles
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Pulsar pulse profiles

PSR 0437-4715
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PSR 1937+21

¢




Cosmic orchestra in 47 Tuc




Scintillation (interstellar weather)

emitted pulse
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Distance determination of pulsars
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Pulse phase (periods)
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ATCA, Narrabri
(NSW, Australia)
6 km. baseline
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The spin evolution of pulsars! NG SGR *
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Spin-up of a neutron star
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Detection of binary pulsars

PER 1012+530Y

binary pulsar
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Days after MID 8220.328B

PER 1812-1737%
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20 30 40
Days after MID 50815.987

Dopplershift of signal

circular orbit
(NS + WD system)

elliptical orbit
(double NS system)
PSR J0737-3039




Glitches (star guakes in neutron stars)
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Core of superfluid neutrons
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