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Pulsars are natural
laboratories to study...

~» Gravity

 Particle physics

~« Stellar evolution

e Interstellar medium

« Accretion



FRBs are natural
laboratories to study...
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Why Pulsars & FRBs at < 300MHz?

Emission mechanism

» Steep spectral indices Talks by:
« Spectral turnover [S)zary
» Profile evolution yks

. Basu
* Moding



Why Pulsars & FRBs at < 300MHz?

Emission mechanism
» Steep spectral indices Talks by:

» Spectral turnover gziry
* Profile evolution YRS
| Basu
* Moding
ISM! IPM & |OnOSphere Talks by:
» Precision dispersion measure ~ Rozko
» Scattering gomathhl
e Precision rotation measures ofhkae

» “Scintellometry” ©sullivan



Why Pulsars & FRBs at < 300MHz?

Emission mechanism
» Steep spectral indices Talks by:
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Hassall et al. (2012)

Pulsar magnetospheres

0809+74 0809cs_s/.5.paz.dd.ar
Freg: 38.766 MHz BW: 47.656 Length: 7200.000 S/N: 391.157

15 - 63 MHz Observing Frequency

van Haarlem et al. (2013)

DM law works to 1/100,000

Pulse Phase (7))
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LOFAR Pulsar Census

OFAR has detected >300 pulsars so far
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ow-Freq Pulsar & FRB Telescopes
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LOTAAS

-

LOFAR Tied-Array All- Sky Survey http //vwwv astron.nl/lotaas

219 coh. beams
31ncoh beams




LOFAR Tied-Array All-Sky Survey (LOTAAS)

Manual TABs
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LOFAR Tied-Array All-Sky Survey (LOTAAS)
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LOFAR super-siow (23.5-sec)
pulsar discovery

LoTSS on’and off’ images

Futselaar / ASTRON

Tan et al. 2018






LOFAR fast pulsar

2 Pulses of Best Profile Search Information
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1.4 ms /707 Hz radio pulsar
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BI937+21 - 642Hz

Backer et al. 1982

24 years

J1748-2446ad - 716Hz

Hessels et al. 2006

| | years
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]0952-0607 - 707Hz

Bassa et al. 2017

<5 years!

|

]1234+5678 - >800Hz

Someone et al. 20??



Very Bright MSPs
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LOFAR on the P-Pdot
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Search Information
Candidate: ACCEL_Cand_1 RAjz000 = 08:52:12.9600 DEC 3000 = —06:08:02.4000
Telescope: LOFAR Best Fit Porometers
Epochy,,, = 57747.12430555555  DOFq = 13.72 Xy = 83.993 P(Noise) ~ 0  (49.40)
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2 Pulses of Best Profile
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LoTSS polarised sources
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2 Pulses of Best Profile

Candidate: ACCEL_Cand_1 RAJZ(X)O
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FRBs with LOFAR
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Bursts detectable down to at least 110 MHz

—-0.3 0.0 0.3 -0.3 0.0 0.3 —-0.3 0.0 0.3 —-0.3 0.0 0.3

Pleunis, Michilli, Bassa, JH et al. 2021



Periodic activity from
FRB 180916.J0158+65

P=16.4 days

CHIME/FRB Collaboration et al. 2020



Frequency-dependent
activity cycle
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See also Pastor Marazuela et al. 2021



Boldly Go Where No Telescope Has
Gone Before

uFRBs

“Ultra-fast radio bursts”
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Boldly Go Where No Telescope Has
Gone Before
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Boldly Go Where No Telescope Has
Gone Before
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Pulsars & FRBs with LOFAR

e > 80 LOFAR pulsar discoveries
e First ultra-low-frequency FRBs
e > 50 LOFAR pulsar & FRB papers

e 17 of these cited > 50 times
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