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1 Background

Spider binary system
§ Compact binaries containing a millisecond pulsar 

(MSP) with a low-mass companion star, which is 
ablated away by energetic particles and/or γ-rays 
produced by the pulsar wind.
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1 Background
PSR J1622–0315
§ R.A. = 16:22:59s .6 and decl. = −03:15:37.3 (J2000)

§ A binary MSP discovered by Sanpa-Arsa (2016) using 
the Green Bank Telescope (GBT) and the Nancay
telescope.

§ Optical counterpart was identified with the MDM 
Observatory.

§ An orbital period of 3.9 hour and the dispersion 
measure is 21.4 pc cm−3 (∼20% uncertainties).

§ Its light curve exhibits an ellipsoidal variation.

§ From the pulsar timing, the mass function was obtained 
and a companion mass of >0.1 M⨀ was derived, 
assuming an NS mass of 1.35 M⨀ and an edge-on orbit
（ Sanpa-Arsa 2016）.

§ From the measurements of the companion radial 
velocity, the NS mass to be constrained to >1.45 M⨀
for an edge-on orbit or, alternatively, constrained the 
inclination to >64° if the pulsar is less massive than 
2.0 M⨀ （ Strader et al. 2019）.



2 Observations

§ Only analyzed the observations that occurred 
when the weather conditions allowed a seeing 
better than !"#$ < 3”.

§ Source counts were extracted from circular 
apertures with 4” radii; background counts 
from annular regions centered at the positions 
of the stars, with inner radii of 8” and width of 
2” .

§ Eight spherical, unsaturated point sources that 
are relatively isolated, as comparison stars and 
calculate the average instrumental magnitude.

§ Another stable bright star as a reference star 
and differential magnitudes of it varied less 
than 0.1 mag among the frames.



3 Light-curve Modeling
PHOEBE v2.3 (Conroy et al. 2020)

MCMC sampling

For companion radius, used a Gaussian prior
with a mean value of 0.27 R⨀

Fitting Results

The PSR J1622–0315 companion is 
the hottest RB companion known so 
far.



4 Discussions
The relationship between the irradiation luminosity (!"##), the X-ray luminosity (!$), and the spin-down 
luminosity (&̇) 

§ Irradiation luminosity is about 2 orders of magnitude higher than the X-ray luminosity, the X-ray emission, 
regardless of its origin, is unlikely to be the main source of irradiation in these systems.

§ The heating mechanism involves some form of reprocessing of the spin-down energy (such as intrabinary 
shocks).



5 Summary

§ Based on the new observed light curves of PSR J1622-0315,  the physical parameters are derived using 
PHOEBE through MCMC sampling. And the companion is the hottest RB companion known so far.

§ After comparing the relationship between the irradiation luminosity, the X-ray luminosity, and the spin-
down luminosity, the X-ray emission is unlikely to be the main source of irradiation in these systems, and 
the heating mechanism involves some form of reprocessing of the spin-down energy. 






