


The LOw Frequency ARray

Interferometer with stations in
the Netherlands (24 Core, 14
Remote) and across Europe
(12 International)

Phased-array design

10-90 MHz (LBA):
110-240 MHz (HBA)

For 30 MHz on Full NL config.,
sensitivity of 5.7 mdy, angular
resolution of ~20 arcsec

LOFAR Superterp, which houses six stations.



SNR Population at

Low Frequencies “{. =

e Missing (young, small;
old, faint) SNRs —LOFAR
as a survey instrument.

e Confusion with HIl

regions —LOFAR is s

multifrequency (different
values of a)

See V. Domcek’s talk

Right: HBA image of the W50 region.
48 MHz bandwidth; 115-163 MHz.
Broderick+ 2018
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Cassiopeia A

e |ISM along its line-of-sight from carbon
recombination lines (CRRL)

* Detalled morphological study of the source at Low
Band Antenna (LBA) frequencies
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the Galaxy the Galaxy
3.4,f(pc
Cas A (L40787: C 576)
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are barely any lines, carbon radio
recombination lines can provide

unigue diagnostics on the conditions

INn photodissociation regions.
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Dec (J2000)

Cassiopeia A

RA (J2000) RA (J2000)
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Cas A as seen with the LOFAR LBA and VLA L-band

with10" resolution. Source size is ~5' Arias+18
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Blue: 44Ti, NUSTAR
Grefenstette+ 16

IR lines, Spitzer

Delaney+ 10
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Low-frequency free-free absorption from
the cold, unshocked ejecta

SI/ — (Sl/,fI'OIlt + Sl/,back €eXP (_Ty,int)) €eXP (_TV,ISM)
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— X =0.029, 1=0.70, Sy = 223 Jy
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The reverse shock as probed by radio absorption from the
unshocked material (left) and from X-ray synchrotron emission
(right). The latter requires shock speeds of >~3000 km/s
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Mass in the unshocked ejecta:
Munsh — ,OV EM = ngl

1
M = ASll/ZmpE\/EM

M = 2954040, (2 LY Z e L 3/4>< ga(T = 100K, Z = 3)
= 299F048M0 | 16 0.16pc 3 100 K ge(T, Z)

Can take as a mass estimate, or as a
probe on the temperature and ionisation
conditions in the unchecked ejecta,
which are poorly constrained




Conclusions

 LOFAR is a powerful instrument to study a relatively
unexplored radio window, in which emission from
SNRs dominates

* |t's a very data reduction-heavy instrument, but the
surveys team is making progress on automation

* More galactic plane results from LOFAR in the near
future!







