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DISCOVERY
• First detected by Antony Hewish and 

Jocelyn Bell in 1967.
– graduate student in England

• An odd radio signal with a rapid pulse 
rate of one burst per 1.33 seconds.

• More pulsating radio sources were 
discovered and eventually were named 
pulsars.

• No clue what they were!

When pulsars were first discovered, it was 
thought they might be evidence of other 
intelligent life in the Galaxy 



“The pulsars emit beams of radio light. As the pulsar 
rotates, the beams sweep across the sky. When the 
beam "sweeps" over Earth, we detect the radiation, as 
a ‘pulse.’ "

400 MHz

PSR B0329+54

Lighthouse Model



• Spin period: 1 second to a few millisecond.
Rotation effects are significant.

• Dipole Magnetic field:

• Coherent radio emission:

Curvature radiation?
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P = 0.71 s





Gupta, Y. & Gangadhara, R. T. ,  2003,  ApJ,  584, 418



MILLISECOND PULSAR:
PSR J0437-4715

Discovered in Parks by Johnston et al. 
(1993).

- Nearest and bright millisecond pulsar 
(~180 pc) 

- Spin period 5.75 ms
- Has a low mass white dwarf in binary with

orbital period 5.74 days 



Data by Johnston and Manchester (2005) from Parks.







How do they work?



(Sturrock 1971; Ruderman & Sutherland 1975)

















(Gangadhara, R. T., 2005, ApJ, 628, 923)







(Gangadhara, R. T., 2006, ApJ, Submitted)



CONCLUSION

• Developed a method for estimating the absolute emission heights 
of core as well as conal components.

In millisecond pulsar: J0437-4715

(i)   A/R phase shift is quite high (~20 deg).

(ii)  Core component is emitted from an altitude close 
to   NS surface (~20 Km).

(iii)  Emission altitude of cones increases from core 
to outer most cone (~90 Km).



(Gil & Krawczyk  1997)
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