(i

PULSAR OF THF WEEK:

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

* Da-da-daaa!




Discovery & Tales of Chivalry

* 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): Dung—ixote [ de la Manchester)
-

pea) coording to legend, Duncan Lorimer (Dunc) mistakenly used a minus sign (*-') before asini,

j

Pulsar B ( S@W,e)

ﬁife observing ulsar A at Warkes, thus correcting for the orbit of the by-then-unknown YPulsar 3, instead.

__MN A P — > — B~ A

* 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 A. G. Lyne,"* M. Burgay, M. Kramer," A. Possenti,*

R.N. Manchester,” F. Camilo,® M. A. McLaughlin,” D. R. Lorimer,’

N. D'Amico,?7 B. C. Joshi,® ). Reynolds,” P. C. C. Freire®
*——'__‘ Ry
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* The two pulsars orbit each other in a tight, 2.5h configuration A . |
\ “‘
* Pulsar B exhibits geodetic precession: it precessed out of view ca. 2008 N \\
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Angular Discombobulation N

channel 0 2
A little background ...
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binary survives ... but their model contradicts GR! N
X, Pl
/\ ~ 85 Myr BH Fat PSR |
) / =l DNs . e from the paper:
\*”/ = merger \/ i~ \fj Simulation results implied that the direction of B’s spin
d . o axis precession is the opposite of the direction of the orbital mo-
ouble neutron star binary . .. . . .
tion. One could argue that this is against theoretical predictions. > Q, 7
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* First Contact
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magnetosheath

magnetopause \

=

wind of A

polar cusp

radio beam of B
bow shock

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 ...

MJD 53400-53500 820 MHz
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...and many more. Subscribe now to Pulsar B Live
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GBT Exploratory Time Observations of the Double-Pulsar
System PSR J0737~3039
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PSR J0737-3039B: A PROBE OF RA
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'
. D. Lommsuwul, K. N. GOL’RGOULIATOS“

b
.M. A, MCLAUGHUN‘-’, AND M. LyuTikoy?

[ N N J [ ] a v

Wednesday, 3 April 2019



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

open field line —._ A

Lomiashvili & Lyutikov (2014)
‘Horseshoe beam’ model
Reappearance in

2034 or 2043 (two-pole configuration)

the null-charge surface or everywhere where Q-B > (
or

2066 (single-pole emission)

depending on whether the emission is generated only near

Pulsar B is Coming Around
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Pulsar B is Coming Around
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The Last Slide

In about 85 Myr from now ...

... the last perfect day on B ...

... then the last slide ...

So, enjoy it while it lasts!
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The Last Slide

In about 85 Myr from now ...

... the last perfect day on B ...

... then the last slide ...

. ational-wave strain GWI170817

So, enjoy it while it lasts!
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