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Pulsars,
mysterious
cosmic lighthouses:

narrow beams of
radio emission

Periodic pulses
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First LOFAR census of normal pulsars

\ ¢ standard set of measurements
¢ large number of sources
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LOFAR HBA CENSUS
All normal PSRs with well-known coordinates above DEC=8 and |GB|=3 (v.3)

nle )\ [\ N I U EENS O N SR NS S

J0006+1834 BOOL1+47 0033457 BOO37+56 BO0O45+33 BOO52+451 BOO53+47 J0106+4855 BO105+65 BO105+68 BO114+58 J0137+1654 BO136+57 015240948 BO153+3%9

NS UUOS NUSIN Y ety Py, 'S KN WY S S I

J0205+6449 021245222 BOZ226+70 BO0301+1% BO32043% 032445239 J0325+1654 BO331+45  J0413+58 BO402+461  BO410+69  J0417+35 J0419+44  J0435+27  BO450+55

S e N Y A O I R I G R P W

BO458+46 BO0523+11 BO525+21 BO531+21 BOS40+23  J0611+430 BO60S+37 BOGZ26+24 J0646+0%05 J0647+0913 BO643+80 BOBS6+14 BOG5S5+64 J0711+0931 BO7T51+32

b L b L A L L A L L L

BO80%+74 J0815+093%9 BO823+26 BOS41+480 BO917+63 BO940+16  J0943+22 BOS43+10  J0947+4+27  B1112+50 B1133+16 1238421 B1237+25  J1246+22 [1313+0531

SN N PR N D VN RN SR G U NN U Y Wt U

B1322+83 J1503+2111 B1508+55 B1530+427 B1541+409 J15459+2113 |1612+2008 [1627+141% B1633+24 J1645+1012 |1649+2533 |1652+42651 172042150 J1740+1000 B1737+13

B N OO o ey Wos B g v -

AT41+2758 174642245 J1746+2540 |J1752+235% B1T753+52 175843030 J1806+1023 J1813+1822 B1811+40 181441130 J1815%+1305 J1821+1715 182241120 J1828+135% ]1834+10

B | B L W N B SO U

A837+1221 J1838+1650 B183%+56 B1839+0% [1842+1332 |1843+2024 Bl1842+14 |1848+0826 [1849+2423 B15848+13 BI1s848+12 [1853+0853 B1852+10 |185%+1526 J1900+30

0 VRN WU L TR W Fevpinn WO (U SO S .

A501+1306 |1503+2225 J1906+1854 B1905+3% [1908+2351 J1909%9+185% J1911+1758 B1910+20 [1912+2525 191343732 BI1915+22 B1918+26 B191%+21 J15927+4+0911 B192%+10

Ad e 0 UG (s S R B 4

B1930+13 J1937+2950 [1941+1026 |1541+1341 B1942+17 B1944+17 [1947+0915 B1946+35 J1951+1123 B1945+14 [1953+1149 B15953+450 J1956+0838 J1959+3620 [2002+1637

A NOVA TN W USRI N EE NNEN RN

B2000+40 J2007+0809 [2007+0910 200842513 201542524 J2017+2043 B2016+28 B2020+428 B2021+451 B2022+50 J2024+48 B2025+21 J2027+4557 B2028+22  J2030+55

I BV SORY' IV P SR B LI WL SR I

J2036+2835 B2034+419 B2036+53 [2040+1657 [2043+2740 204540912 B2044+15 B2045+56 [2047+5029 204842255 B2053+21 B2053+36 J2102+38 211142106 J2111+40

oA A | e | e N |

B2110+27 B2113+14 B2122+13 [2139+2242 B2148+463 J2151+2315 J2155+2813 215642618 B2154+40 2203450 [2205+1444 220646151 B2210+429 J2215+1538 B2217+47

N Y D N SO 20 S (R B VU I

[2222+2923 B22244+65 B2227+61 223442114 B2241+69% [2243+1518 225341516 B2303+30 B2303+46 [2307+2225 B2306+55 B2310+42 B2315+21 [2319+6411




Two basic observables:
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Dispersion measures:
e Census DMs are typically >10 times more precise than DMs in
ATNF catalogue (0.0015 vs 0.025 pc/cms)

 Median DM accuracy: 0.004% (1 additional electron per each
13 km of interstellar distance)

* For ~20 pulsars DM accuracy is sufficient to start detecting
Intrinsic DM variations with sessions ~3 months apart
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Flux calibration (timing campaign data)

* Flux calibration based on radiometer equation (Kondratiev et
al., In prep)

 Three beam models (Arts 2011, Noutsos 2015, Hamaker-
Carozzi), none is good (fluxes depend on elevation)

« Temporal variation much larger (~ 50%) than predicted by
Interstellar scintillation (but may be intrinsic to pulsars
themselves)

Single observation of high-S/N pulsar: flux to within 50%.
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All normal PSRs with well-known coordinates above DEC=8 and |GB|=3 (v.3)
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Coming LBA data: low-frequency turnover?
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Summary:

Great telescope operating in relatively unexplored and
potentially interesting frequency range

Large sample of normal pulsars with no bias towards
“easier” ones

The goal of creating a reference image of pulsar low-
frequency emission (plus precise ISM measurements)

So far:
Precise DM measurements for 158 pulsars.

150 MHz fFluxes for 158 pulsars, spectral indices for 79
pulsars.
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