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Introduction: CAIs are believed to have formed very early and 
very close to the Sun. Surprisingly, they are almost exclusively 
found in meteorites originating from asteroids that formed last 
and further from the Sun than any other types of asteroids that we 
have sampled. CAIs carry a characteristic 50Ti anomaly [1]. Ab-
sence of the anomaly in the Earth, Moon and Mars and most dif-
ferentiated meteorites suggest that CAIs were not abundant in the 
inner Solar system when these objects accreted. 
The mechanism that transported CAIs outward must have been 
very efficient and deposited the CAIs in a place where they could 
survive as individual particles prior to the accretion of carbona-
ceous chondrite parent bodies. 
It has been proposed that an outward flow of gas close to the 
nebula midplane could be responsible for the transport of CAIs 
[2]. We propose an additional mechanism which could have 
transported CAIs outward. This process may also explain why 
the observed CAIs appear to have formed in a very short time-
window and in a limited size range. 
T-Tauri stars undergo FU-Orionis events where enhanced accre-
tion rates of matter to the star increase the luminosity by up to 
two orders of magnitude. During these events thermal radiation 
from the inner part of the disk becomes high enough that mm-
sized particles will be levitated above the dense disk due to the 
photophoresis effect. We have explored how this process can 
lead to outward transport of particles high above the disk. 
Model results: We have calculated the movement of particles 
exposed to thermal radiation from two sources: the Sun and a hot 
disk. The total luminosity was assumed to be 100 times the cur-
rent solar luminosity. The photophoresis effect on silicate spheres 
was determined experimentally [3]. We find that up to ~1 cm-
sized particles rise from the inner edge of the dust disk to an 
equilibrium level where vertical photophoresis is balanced by the 
vertical component of the gravity from the Sun. Photophoresis 
from the Sun aided by a tail-wind from the gas [2] then push the 
particles out to several AU in about 104 years. At 2-3 AU out-
ward motion slows down and the particles begin to pile up. Since 
photophoresis require that the particles are only exposed to radia-
tion from one side the lower most particles will begin to settle 
toward the midplane as the layer above them fills up. 
Conclusions: It is possible to transport CAIs outward above the 
disk during FU Orionis conditions. The inferred duration of FU 
Orionis events are similar to the observed age variation of CAIs. 
The CAIs are carried high above the disk until they settle at 2-3 
AU. This is consistent with the apparent absence of CAIs closer 
to the Sun. CAIs larger than ~1 cm cannot be levitated and thus 
stay close to the Sun. If this process was responsible for the 
transport of CAIs, the observed restricted size and age variation 
may therefore be a result of selection effects during transport 
rather than being a consequence of the way CAIs formed.  
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