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Figure 18. Projected gas density distributions when the central density reaches 1012 cm−3 for two extreme cases: the most rapidly (top) and the most slowly (bottom)
rotating clouds. The physical properties of these clouds are summarized in Table 4.
(A color version of this figure is available in the online journal.)

Figure 19. Projected gas density distributions for six clouds that have multiple density peaks when the central density reaches 1012 cm−3. The clump properties are
summarized in Table 5.
(A color version of this figure is available in the online journal.)

(2013) show the possibility of the chemothermal instability that
makes fragments on a scale of a few tens of AU.

5.3. Accretion Disk Fragmentation

Recently, Clark et al. (2011) and Greif et al. (2011) studied
the evolution of primordial protostellar disks over 100 years
using sink particle techniques. In their simulations, multiple
protostars are formed in a disk via gravitational instability.
Although our 2D calculations cannot follow the evolution of

multiple protostars in a disk, it is worth discussing the possible
effect and outcome in such cases.

If disk fragmentation occurs during the mass accretion phase,
there are two mechanisms that can reduce the final stellar mass
of the central main protostar. One is the reduction of the total gas
mass that can be accreted onto the central star, simply because
additional sinks are present (fragmentation-induced starvation;
i.e., Peters et al. 2010). The other is that the structure and
evolution of the protostar itself are affected by the reduced
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