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Variety of pulsar radio emission

Giant pulses and
micropulses

Spiky

emission

(Weltevrede et
al. 2006)
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Variety of pulsar radio emission

_ 7~ Vol T = ~ -
Giant pulses and \ \ ? ] \
micropulses Strong pulses

@ 111 MHz, BSA\ |

(Kuzmin & Ershov)

Spiky

emission

(Weltevrede et
al. 2006)

Strong pulses
@ 110-180 MHz

WSRT
(Karuppusamy et al. 2011)

- low frequencies
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— — —
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Variety of pulsar radio emission

Giant pulses and
micropulses

Strong pulses \
@ 111 MHz, BSA \

(Kuzmin & Ershov)

Spiky

emission
. high frequencies (Weltevrede et N Strong pulses
- - al. 2006) @ 110-180 MHz /

S A 4 \ WSRT |
7 - - _ _ = (Karuppusamy et al. 2011)
o \ |

AN
Anomalously N /

- low frequencies
—

— — —

Intensive Pulses

@ 18-30 MHz, UTR-2
- (Ulyanov et al. 2006)

N
Aug 24, 2012 IAUS291, Beijing \&



0A0%4 74 BBO9ca. acr.ar
Freg: 37.985 MHz BW: 456875 Length: 3317469 S/M: 340 659

62 MHz -
N B0809+74

ad

By studying pulsar emission at the
lowest accessible frequencies, can
we learn something new and
fundamental?

4

Fraguency {(MHz)
Indax

LOFAR provides full coverage of the
10-90 MHz window.

=

15 MHz

i} 0.1 0.2 0.3 a4
Pulse Phose
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Bright narrow-band pulses
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Bright narrow-band pulses
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Pulse energy distribution
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B0809+74

* Energies <10 <E»

e Can't diffirentiate
between Log-Norm
and PL

* In general, Log-Norm
fits better

 PL. works better for
high-energy tail

Kondpratiev et al. (in prep)

@ LOFAR



Peak flux densities
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B0809+74

B0B09+74

Normalized peak flux density
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Pulse spectra
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< 30 MHz vs. >30 MHz

B0809+74

Energies Peak flux densities
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Kondpratiev et al. (in prep)
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Pulse " “super-sequence"
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Pulse " “super-sequence'' (afterglow)
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Pulse " “super-sequence"

B0809+74
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Narrow-band origin? ISM?

Pulsar: 0809474 File: all.sp.scr.bscr.tscrar Fc: 37.985 MHz BW: 46.875 MHz
Nchan: 120 chan_bw: 0.391 MHz Nsubint: 171 T subint: 19.383 s
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Flux density (o)

B0809+74

ISM scintillations are
averaged out (frequency
resolution of 400 kHz)

Av, ~7 kHz @60 MHz
Av, ~ 2 kHz @40 MHz

In agreement with BSA
and DKR-1000
observations (Smirnova
& Shishov 2008)

Kondratiev et al. (in prep)
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Narrow-band origin? ISM?

B0809+74

Pulsar: 0809474 File: all.sp.scr.bscr.tscrar Fc: 37.985 MHz BW: 46.875 MHz
Nchan: 120 chan_bw: 0.391 MHz Nsubint: 171 T subint: 19.383 s
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Strong plasma turbulence?

16
° © B >%AE) o B0809+74
Hr 0.15 xf.—0.84 |
° ®
e o
121 e e e o i
° eee
10 - @ ® T :
—_ ® . e e e e
T e o ®
2 8f o ° ° |
Y Y ® ¢ ee
6| ® e eocseee
e . ee o ® eee e eseee
N ® ® °® ae
4 ) e @ ® 8 @ @0® 1
. ceoee ..o e o ®
N o___c;).___s:}----"""é' ® |
® ...e000 eeee o @ ®
e
. . . . . . . .
45 20 25 30 35 40 45 50 55
f. (MHz)

Aug 24, 2012 IAUS291, Beijing

60

B0809+74

« Af/f ~0.15

e Strong plasma
turbulence model
(SPT, Weatherall 1998)
predicts Af/f ~0.1-0.2

e SPT — plasma flow in
the radio emission

region is likely to be
unsteady

Kondratiev et al. (in prep)
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Summary

We observe occasional bright narrow-band pulses from the PSR B0809+74 at
frequencies 15-62 MHz. Their spectra can be as narrow as 1 MHz and tend to have a
width of 3 MHz. The emission from the PSR B1133+16 is much broader.

We identified pulse sequences from the PSR B0809+74 where narrow patch of emission
is drifting up in frequency from pulse to pulse. We see evidence for similar frequency
drift for at least one other pulsar.

The origin of these narrow-band pulses is likely to be pulsar-intrinsic rather than due to
propagation effects in ISM or ionosphere.

At the moment observed pulse properties of the PSR B0809+74 do not allow us to relate
low-frequency bright narrow-band pulses to ~"spiky emission'', or to giant pulses or
regular emission.

Spectral width of strong emission patches scales with increasing frequency as Af/f ~0.15
for the PSR B0809+74 and qualitatively agrees with the prediction of the SPT model.
This supports the relation between bright narrow-band pulses at low frequencies and
giant pulses.
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Thank you!
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