First pulsars in-polarisation
with LOFAR

BAJAJ PULSAR 200 DTS-I

Charlotte Sobey
Max-Planck-Institut

Dr. Aris Noutsos & Prof . Michael Kramer Radicl QY .

Charlotte Sobey Max - Planck - Institut f r Radioastronomie

First pulsars in polarisation with LOFAR Wed 21 st September 2011



DFG Research Unit 1254

Magnetisation of Interstellar and Intergalactic Media:
The Prospects of Low-Frequency Radio Observations

RGeS

Kick-Off Meeting, Irsee, October 2010

Charlotte Sobey Max - Planck - Institut f r Radioastronomie

First pulsars in polarisation with LOFAR Wed 21 st September 2011



Outline

@ First polarisation profiles of pulsars with LOFAR HBA

MKSP & PWG (TKSP)
@ Why? Pulsars and polarisation
@ Observation details
@ Resulting profiles
@ Application of RM Synthesis
@ Investigation of current data

@including lonosphere

PSR J2219+4754 PSR B0329+54

ASTRON Daily Image 16" February 2011
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Polarisation
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@ Many areas of research:

@ Determining Faraday Rotation, RM
_/_
YO m@om & (ifﬁ’

@ Magnetic field structure of M.W
@ Deflection of HECRSs, heat transport

10

@ Highly polarised, ISM only, many |.o.s

Y {kpc)

@ Emission mechanism, Pulsar orientation
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® ] SM: Scattering, Scint?~ i

[Noutsos et al. 2008]
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Polarisation
0

RM-oSynthesi:-seo Qu

@ Plane of linear polarisation modified ,,_1'(1)
by Faraday rotation, Q) ... YO_ 2 g 'l/j
@ ButPAknowntomodulo “radianseé v >
/f o [Wikipedia]
@ RM synthesis: Burn (1966), Brentjens & De Bryn (2005)
Observed complex polarisation vector: 0C) O

Substitute RM  for Faraday depth ( "% Q %o

Fourier transform inverted: Q.

Practically, "Ow 00 8 hence BW determines accuracy €
LOFAR: Low frequency and large bandwidth (~48 MHz)! /
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http://www. astron.nI/~hea|d/|ofarStatusMap.htmI
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Observations
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32bit complex voltages
(tsamp =~ 80 ps)
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Observations
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Polarisationobservations: -1 0 s ur v e

OSurveyo6 of Dbright pulsars i n raw VvV
Coherent addition of Superterp stations (12 sub - stations)

Frequency = 136.322 MHz
Bandwidth = 6.250 MHz

(180,60)
* LOFAR HBA
O

(180,0) No RM

(180,-60)
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