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Introduction: One of the key goals in planetary science is to place the development of our own solar system in 
to the general development of planetary systems in the galaxy and universe.  Disk winds, powered by magneto cen-
trifugal acceleration of gas in an accreting disk, are a key candidate for explaining the redistribution of angular mo-
mentum in evolving planetary systems and for forming bipolar jets seen emanating from stars with accretion disks 
[1].  A key observation of developing stellar systems is the association of collimated bipolar jets and the presence of 
accretion disks, leading to the concept that the jets are powered by the accretion of the material on to the central star.   
These parameters can be accommodated in a scenario based on magneto-centrifugally driven disk winds.  Ions are 
accelerated along magnetic field lines and the impact of ions on solids causes frictional heating. 

Meteoritic Perspective:  Meteorites and their inclusions provide key evidence for processes occurring in the 
early solar system and particularly the solar nebula.  Chondrules and calcium-aluminium-rich inclusions require high 
temperatures for melting. Fractionation of ultrarefractory elements (notably lanthanides) attests to high-temperature 
gas fractionation through evaporation and condensation.  Isotopic fractionations in a variety of elements are also 
related to high-temperature fractionation through evaporation and condensation. 

Disk Wind Processing: We have previously examined the formation of chondrules in disk winds around 1 a.u. 
from the Sun [2,3].  The nature of the disk wind results in the strongest heating near the top and bottom surfaces of 
the accretion disk.  Heating in this region may be extreme and would be a suitable locale for producing ultrerefracto-
ry lanthanide fractionations.  In this scenario, both refractory residues and condensates could be preserved in similar 
regions of the solar nebula.    

The disk wind also provides an appropriate scenario for fractionation of oxygen isotopes.  Materials in meteor-
ites can generally be described in terms of a 16O-rich “solar” composition as opposed to a 16O-poor “planetary” 
composition [4].  The origin of this fractionation is still open to debate but is most likely caused by CO predissocia-
tion and self shielding in the molecular cloud as young massive blue stars irradiate the stellar nursery [5]. A disk 
wind might be an appropriate source for heating in the solar nebula to allow reaction between different oxygen res-
ervoirs to proceed at radial distances out to the asteroid belt.   Heating of gas and dust in a disk wind environment 
can result in a complete spectrum of the O isotopic compositions observed in meteorites and their inclusions.  More-
over, the nature of a disk wind is likely to be unsteady with changes in the ionisation fraction, which depends strong-
ly on the distribution of dust sizes (smaller grains lead to lower number of free charges) and the settling of dust 
grains (settling improves ionisation). Therefore rapid changes in isotope composition are possible as indeed are ob-
served in rims on fine scale in various meteoritic inclusions [e.g. 6]. 
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