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A planetary system around the millisecond pulsar
PSR1257+12

A. Wolszczan & D. A. Frail

Nature 355, 145-147 (1992) | Cite this article

11k Accesses | 1098 Citations | 728 Altmetric | Metrics

MILLISECOND radio pulsars, which are old (-10%yr), rapidly rotating neutron stars believed to
be spun up by accretion of matter from their stellar companions, are usually found in binary

systems with other degenerate starsl. Using the 305-m Arecibo radiotelescope to make

precise timing measurements of pulses from the recently discovered 6.2-ms pulsar PSR1257
+12 (ref. 2), we demonstrate that, rather than being associated with a stellar object, the pulsar
is orbited by two or more planet-sized bodies. The planets detected so far have masses of at
least 2.8 Mg and 3.4 Mg where Mg is the mass of the Earth. Their respective distances from the
pulsar are 0.47 AU and 0.36 AU, and they move in almost circular orbits with periods of 98.2
and 66.6 days. Observations indicate that at least one more planet may be presentin this
system. The detection of a planetary system around a nearby (~500 pc), old neutron star,
together with the recent report on a planetary companion to the pulsar PSR1829-10 (ref. 3)
raises the tantalizing possibility that a non-negligible fraction of neutron stars observable as

radio pulsars may be orbited by planet-like bodies.
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ELODIE: A spectrograph for accurate radial velocity
measurements.
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FIG. 4 Orbital motion of 51 Peg corrected from the long-term variation
of the y-velocity. The solid line represents the orbital motion computed

from the parameters of Table 1. 59 m/S
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Observatories

Discovered by Michel Mayor and Didier Confirmed by Geoff Marcy and Paul
Queloz using the ELODIE spectrograph at Butler using the Hamilton Spectrograph at
the Observatoire de Haute-Provence the Lick Observatory

Additional observations have been made using the High Accuracy Radial velocity
Planet Searcher (HARPS) instrument at La Silla Obsarvatory (Chile)



51b

PLANET COMPARISON STAR COMPARISON

51 Pegasi b is 47% less massive, 51 Pegasi is 11% more massive
but 50% larger than Jupiter. and 23% larger than our sun.



CELEBRATING 20 YEARS OF EXOPLANET DISCOVERIES

THE FIRST PLANET DISCOVERED

AROUND A SUN-LIKE sar

51 Pegasi b

This year we celebrate the discovery of
51 Pegasi b in October, 1995. This giant
planet is about half the size of Jupiter
and orbits its star in about 4 days. '51
Peg’ helped launch a whole new field of

exploration
TEMPERATURE ORBITAL PERIOD ¥ DISTANCE FROM EARTH
l 51 Pegasi b has a temperature ‘ 51 Pegasi b orbits its ’ 51 Pegasi b is 50
of 1000C°/1800F° host star every 4 days. light-years from Earth.
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The radial velocity method for
finding exoplanets

https:// www.youtube.com/watch?v=B-0ZYn8BL1JE
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(A) Light curve of HAT-P-7b recorded by Kepler as processed and published by Borucki et al. [26] (reprinted here
with permission). (B) The same light curve at greater magnification. The red line marks the baseline flux. The plot
in (C) illustrates the residual, which is the difference between the data and the model. The lack of obvious
structure in the residual indicates that most of the effects have been well modeled.
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Light from distant star

(a) No microlensing
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Direct Imaging
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es02118 — Science Release

ESO telescope images planet around most
massive star pair to date

8 December 2021
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