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Scattering Observations

PSR B2217+47 PSR B0329+54
WMM MHz 45.0 MHz
60.0 min. AW 74,0 min.
- 12.8MHz (\ 55.0 MHz
WM/\\"""M'N 60.0 min. 74.0 min.
/ \ ' 238 mli-lnz. ﬁ 65.0 MHz
999 MHz 60.0 min.
60.0 min. 14.0 MHz
14.0 min.

Stovall et al 2014



Motivation

* Understand the ISM
» Useful for Pulsar Timing Array

» Dispersion and scattering - strong at low
frequencies

» Simultaneous multi-frequencies

W ITWA

Long Wavelength Array




Scattering model

Pulse Model
P(t) = P;(t) x s(t) x D(t) = I(t)

Scattering Function

s(t) = exp(—t/7ge)



Theoretical Models

Gaussian Inhomogeneity:

Tew X UV TDM?

Scattering Index

Kolmogorov Inhomogeneity Distribution:

T XV YYD M?2

Dispersion Measure

DM = /nedl



Fitting for PSR B2217+47

Pulse fitting at 59.6 MHz Pulse fitting at 74.3 MHz
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Results

Pulsar a (Average)
B0329+54 4.05 -

“B0823+26  1.55 £ 0.09°
B0919+06 2.83 + 0.
B1822-09 4.18 -
B1839+56 2.70 -
B1842414 3.24 -
B2217+47 3.58 -
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Summary/Conclusions

- Scattering study for 7 pulsars

5 out of 7 pulsars show deviation from the
theoretical models

* Time variation for only one source - B2217+47

- B0823+26 - scattering index - 1.55 - lowest ever

Plausible explanations

- Most of the previous studies at higher
frequencies

— Multiple screens

- Limited screen size

-Anisotropic scattering
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