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PSR J1638-4725
• Discovered in the Parkes multi-beam pulsar survey 

(PMPS) in an observation done in 1998.   

http://www.jb.man.ac.uk/~pmsurv/class_plots/K3019_s.gif

http://www.jb.man.ac.uk/~pmsurv/class_plots/K3019_s.gif


Parkes multi-beam pulsar 
survey

• Largest and most successful pulsar survey ever completed 
(>800 pulsars as of 2013).  

• 1.4 GHz ±5 degree strip along Galactic Plane, 13 beams, 
35 minute integrations, x96 3 MHz frequency channels, 
250 us 1-bit sampling.   

Parkes Radio Telescope. Credit: CSIRO Nichi D’Amico with AFB. Credit: J. Sarkissian
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PSR J1638-4725
• Binary system with high mass companion (>6 M☉), long orbital period 

(5.3 years), highest eccentricity (0.95) and with variable pulse 
dispersion and scattering near periastron (work by Lyne et al.). 

• Puts PSR J1638-4725 in a similar class as other binaries with non-
degenerate (or BH??) companions, e.g. PSRs B1259-63, J2032+4127.  

P0: 0.7639 s, DM 552 units
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Why are PSR-(Be)Star 
binaries interesting? 

• It is expected that the PSR 
J1638-4725 system is 
comparable to other non-
degenerate binaries, e.g. 
PSRs B1259-63, J2032+4127.   

• Interesting features of 
B1259-63:Gamma and TeV 
emission close to periastron. 
Link to X-ray binary creation. 

Mirabel, Science, 2006. 



Why are PSR-(Be)Star 
binaries interesting?

• Factories for production of some of the highest 
energy gamma-ray radiation (>100 GeV to TeV).—
> Space & Ground based Cherenkov telescopes.  

• PSR-Star’s are precursor systems to more 
widespread HMXBs —> DNS.   

• Uniquely, pulsars act as a magneto ionic probes 
of stellar outflows (through changes in DM, RM 
and scattering).



PSR B1259-63 
• Observational results from PSR B1259-64: 

Chandra X-ray observations reveal 
Hole punched through stellar disk. 
Pavlov et al. 2015.  

Image credit: NASA/CXC/PSU/
G.Pavlov et al 



PSR B1259-63 
• Observational results from PSR B1259-64: 

RM variation —> magnetic field 
variation, Johnston et al. 2005. 

Distinct “propeller torques” near 
periastrons, Manchester et al. 1993.

2 “impacts” through edge on 
stellar disc, Johnston et al. 
1999.
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FERMI LAT sees flaring shortly 
after periastron. Tam et al. 2018
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PSR J1638-4725 
• Can clearly see radio pulsations are shut down near periastron. 

Higher frequencies at Parkes, e.g. X-band no longer possible.  

•
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Thanks to Aswin for 
finding data. 

Adjacent 
days

03/05/2005

04/07/2006



PSR J1638-4725 
• Can clearly see radio pulsations are shut down 

near periastron. Higher frequencies at Parkes, 
e.g. X-band no longer possible.  

• Emission shut down occurs on extremely short 
timescales (10’s of minutes!).  

• ~465 observations with the Analog Filter Bank 
going back to 1999.  

• ~X obs with Digital Filter Bank —> polarisation 
properties.



PSR J1638-4725 
• For reference, 

Parkes 
proposals:


