
Black Widow Pulsar
The 54th International Physics Olympiad (IPhO 2024)

Isfahan University of Technology

Soroush Shakeri

Scientific Committee : 
A. A. Shirzad, M. Saadat, K. A. Samani, M. Mirzavand, M. Ansarifard, M. Fazeli, F. Shahbazi 
B. & S. Moghimi 



✴ I. H. Stairs. Pulsars in binary systems: Probing 
binary stellar evolution and general relativity. 

Science, 304:547–552, April 2004.

Possible Evolutionary Paths of Binary Systems



Black Widow in Eclipsing Binary System

Black Widow (Red Back) Pulsars are the 
heaviest Neutron star ever!

✴  Fruchter, A. S.; Stinebring, D. R.; Taylor, J. H. (May 19, 1988). "A millisecond pulsar 
in an eclipsing binary". Nature. 333 (6170):

https://www.nature.com/articles/333237a0
https://www.nature.com/articles/333237a0
https://en.wikipedia.org/wiki/Nature_(journal)


Black Widow (Red Back) Spider
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A neutron star in this close binary systems has been compared to a black widow (red back) spider,

 (a female spider which eats its mate after mating).



The figure below shows the picture of the companion of the neutron star PSR J2215+5135, taken by the 3.4-meter optical telescope 
of the Iranian National Observatory. No neutron star can be seen in this image and the observed light is due to its companion. 

Optical Observation of companion of a spider pulsar by INO



http://ino.org.ir



Black Widow Pulsars
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Analysis of the Stability of a Star 
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Syllabus

B8,B9

Mechanics, Kinematics, Statics, Dynamics, Celestial mechanics


Thermodynamics and statistical physics (Black Body) + Mechanics


Mechanics, Dimension analysis, Mathematics, Calculus


 Oscillations and Waves Harmonic oscillations and the equation of Harmonic Oscillation.

A1, A2, A3, A4, A6, A7

A5

B1, B2, B3, B4 , B5, B6, B7
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