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We suggest that the 3:2 almost resonance between the twoof planetesimals in the region where the planets formed range
more massive planets (Planets B and C) orbiting the millisec- from about 60 to 100 days.
ond pulsar PSR 1257 + 12 [1] might be a consequence of Patterson [5] argued that capture of planetesimals in mean
two independent resonances (2:1 and 3:1) with an inner low— motion resonances with a planetary embryo in an internal orbit
mass stellar companion, now completely evaporated, that alsocan accelerate accretion at the resonance location in the early
generated the accretion disk from which the planets formed. stage of planetary formation. In the proposed scenario for

Different models have been proposed to explain the forma- _the pulsar planet formation, the role of the planetary embryo

tion of Earth-like planets around the millisecond pulsar PSR Is taken bY the evaporating stellar companion, Sti”. massiv_e
1257 + 12. One of these [2] hypothesizes that the planets _enough to induce nearby resonances. The planetesimals drift-

formed from an accretion disk generated by an evaporative Ie:r?a tt(r);vp?p:gz ti:eeﬁr;?i:)zegggn(gr:::sd\ﬁi&?ﬁ:srte;Ilgtr ?:]:)gr{:lp?air%?l’
wind outflowing from a pulsar companion. A young pulsar oy reduced to a planet—size object, and they are confined

irradiates its low—mass companion star and it drives a strong i, 5 jimited phase space set by the resonance width. The
wind of stellar material out of it. This material continuously ¢, jisjon rate at the resonance locations is greatly increased

outflov(;nnhg frolm the Ztar Cijn stabl(ljlze in th; fgrm of a d'SI_( and accretion is especially fast. In correspondence to the 2:1
around the pulsar and would extend outwards due to VISCOSItY. g 3.1 resonance with the companion we expect to assist to

In this disk the dust presumably coagulated into planetesimals o rapid formation of proto—planets and, finally, of planets.
that accumulated by mutual collisions into Earth—like planets. Once the companion is completely evaporated, the two plan-
The mass loss rate from the companion would have been so g5 that formed at the 2:1 and 3:1 exterior resonances with
stro_ng to cause th_e _c_omplete evaporation of the companion, in the companion are left near a mutual 3:2 resonance, that is the
particular if it was initially a low-—mass star (betweerD.01t0 o3¢ commensurability between the periods of the two planets
0.1Mp). Atpresent we would observe only the planets which e getect at present. The 3:1 resonance is weaker compared
formed from the disk, leftover of the companion evaporation. -y, yhe 2-1. However, Patterson in [5] showed that even second
Within this scenario we found a possible explanation 0, 4er resonances do affect the accretion process. In effect, the

the 3:2 aimost resonance between the orbital periods of Plan- g |atye weakness of the 3:1 resonance respect to the 2:1 might
ets B and C [3], the two more massive planets of the PSR be reflected in the lower mass of Planet C (28, /sin i),

1257 + 12 system with minimum mass values of 2.8 and 3.4 ¢, ,,4sed to form in our scenario at the 3:1 resonance location,

Mg, respectively. The orbit of the companion star during the compared to Planet B (3¢ /sin i) supposed to form at the
evaporation process can drift outward while its mass is sub- 5.4 resonance location

stantially reduced. In [4], Rasio et al. showed that the binary

i i i than th d f . The innermost Moon-size planet (Planet A), assuming it
separation can increase of more than three oraers ot Magnl™is 1yt an artefact due to solar wind [6], could have formed in
tude as a consequence of the mass outflow. In the final phase,

: : . the regions of the disk interior to the orbit of the evaporating
of evaporation, when the companion mass is lowered down

- . : companion of the pulsar. This would explain its low mass and
to planet-size values, the_ drift may have co_n_snderably slowe_d the absence of resonant ratio with the other planets.
down [4] and the companion may have stabilized into an orbit
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