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I. Intro to pulsar radiation

psr.pku.edu.cnhttps://www.cv.nrao.edu/~sransom/web/Ch6.html

The paper considers
inner acceleration gap
or inner acceleration region (IAR).

Theories predict that there exists places 
where E·B≠0 (such as vacuum gaps), at 
which a series of particle processes happen.
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Particle acceleration and plasma’s formation:
Take pure vacuum gap (like RS 75) for example:
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pure vacuum gap ➔➔➔ sub-pulse drifting:

From Ruderman & Sutherland 1975
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Challenges: more complex drifting phenomena (bi-drifting…)
(and drifting speed, binding energy…)

Basu & Mitra (2018)
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Gil, Melikidze and Geppert 2003: Partially Screened Gap (PSG) model.

· Non-dipole magnetic field near pulsar surface.
· Positive ions continuously flow out.

➔➔➔ ExB variable (drifting is locally decided).
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Way to figure out magnetic field (polar cap) structure:

Geometry 
(from observation)

LOS location

Assume
certain form of
magnetic field

Assume
certain locations

of sparks

Electric field 
(or potential)

Local drifting
velocity

Drifting pattern
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Observation: J1034-3224 and J1720-2933, GMRT

II. Geometry measurement

Profile half width
(from Mitra et al. 2016):

PPA steepest gradient:

Beam angle:

Emission height:
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Drifting properties for J1034-3224:

Basu & Mitra (2018)

This paper
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Drifting properties for J1720-2933:

Basu & Mitra (2018)

This paper
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Magnetic field settings:
Non-dipole field 
➔ A star centered dipole field (x-z plane) 

＋some weaker dipole fields on star surface

III. Model related to observation

α

Polar cap located at:

Polar cap and sparks: elliptical, major axis a, minor axis b

Effective size of sparks: 

x

z
y



14

Potential difference in the gap:

Screening factor:

Non-dipole/Dipole

Polar cap temperature:
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Numerical calculation results:
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Polar caps:

J1720-2933

J1034-3224

x

z
y
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Simulation results:
J1034-3224:

LOS
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Simulation results:
J1034-3224:

Observed                                                                                            Simulated
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Simulation results:
J1720-2933:

LOS
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Simulation results:
J1720-2933:

Observed                                                                                            Simulated



Thank you for your attention


