
Pulsar Of ThE WEEk:

PSR J0737–3039B (aka Pulsar B)
or The Stories Michael Wouldn’t Tell You

*

* Da-da-daaa!
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Discovery & Tales of Chivalry

  A ccording to legend, Duncan Lorimer (Dunc) mistakenly used a minus sign (‘–’) before asini, 

  while observing Pulsar A at Parkes, thus correcting for the orbit of the by-then-unknown Pulsar B, instead.

Dunc-ixote (de la Manchester) 

Pulsar B (squire)

to  Earth

ascending  node

br
ig
ht
ne
ss

A B

Pulsar  A
Pulsar  B
pulsar  wind
magnetosheath

BP1

BP2

IP

WP

Edge-on view Warbird’s eye view

• Pulsar B is a young, 2.77s pulsar. Its companion, Pulsar A, is a mildly recycled 22.7 ms pulsar

• Pulsar B was discovered some months later after Pulsar A (see Lyne et al. 2004): 

• The two pulsars orbit each other in a tight, 2.5h configuration

• Pulsar B exhibits geodetic precession: it precessed out of view ca. 2008
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• Alas, it was not Dunc’s project; he was just testing his code with the double PSR data. Hence, he could not claim discovery. 

• The Lyne et al. (2004) is the reference paper describing the system’s properties
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Angular Discombobulation

~ 85 Myr BH

L

S
δ = 50°

S180º

θ = 180°– δ

favoured by evolution

B

Degeneracy between supplementary spins

Breton et al. (2008) 
could not distinguish 

between the two

In Breton et al. (2008)
θ = 130º

for the student: 

Where is L?

Fat PSR

In Lomiashvili & Lyutikov (2014)
θ = 122º

L

In Perera et al. (2012)
θ = 138º

≡ L

… but their model contradicts GR!

A little background …

According to Damour & Taylor (1992) 
– i.e. the bible (pretty much): 

δ = (L ^ S)

L
Sδ

180º – δ

from the paper:
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Beam Me Up, Scotty!
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Lomiashvili et al. (2015)

‘Horseshoe’ beam

Saha & Dyks et al. (2017)

Lomiashvili et al. (2015)

‘Fan’ beam

BP1
BP2

IP

Noutsos et al. (in prep.)

‘Gau-Gau’ beam

*

* First Contact

‘Elliptical hollow-cone’ beam

Perera et al. (2012)

‘Hourglass’ beam

Perera et al. (2010)
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Pulsar A’s spin-down power is ~103x higher than Pulsar B’s: 

Its wind compresses and distorts the 
magnetosphere of Pulsar B, causing …

Strong profile evolution across the orbit …

… and across each bright phase
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... and many more. Subscribe now to Pulsar B Live
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Pulsar B is Coming Around
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Lomiashvili & Lyutikov (2014)
‘Horseshoe beam’ model

Reappearance in 

2034 or 2043 (two-pole configuration)
depending on whether the emission is generated only near 
the null-charge surface or everywhere where Ω⋅Β ≥ 0 
or 

2066 (single-pole emission)

Breton et al. (2008) / Perera et al. (2012)
Reappearance in 2024 

Noutsos et al. (in prep.)
Double-Gaussian beam model 

Reappearance in 2024 

Saha & Dyks (2017)

‘Fan’ beam !"#$%&'#$'()*'+,--./

0#(&1&2)#33'3%)4$1%&
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Lomiashvili & Lyutikov (2014)
‘Horseshoe beam’ model

Reappearance in 

2034 or 2043 (two-pole configuration)
depending on whether the emission is generated only near 
the null-charge surface or everywhere where Ω⋅Β ≥ 0 
or 

2066 (single-pole emission)

Breton et al. (2008) / Perera et al. (2012)
Reappearance in 2024 

Noutsos et al. (in prep.)
Double-Gaussian beam model 

Reappearance in 2024 

Saha & Dyks (2017)
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The Last Slide
In about 85 Myr from now … 

A

B

… the last perfect day on B …

… then the last slide …

So, enjoy it while it lasts!
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