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1. Cloud Fragmentation

         Jeans Fragmentation

               Jeans length (LJ), Jeans mass (MJ)

         Turbulent Fragmentation

               sonic scale, sonic mass

By comparing observed core mass and separation with 

these theoretical scales, we constrain the dominant 

process of core formation.

Abstract: Stars form from dense cores in turbulent molecular clouds. According to standard scenario of star formation, dense cores are created by 

cloud fragmentation. However, the physical mechanisms underlying this process remain to be fully understood based on observat ions. We aim at 

investigating the cloud fragmentation process in nearby molecular clouds, focusing on the role of self-gravity and turbulence.  Using astrodendro on 
Herschel data, we identified dense cores and measured their masses and separations across 14 clouds. 

We found that across all clouds, core mass and separation are significantly smaller than predictions from gravitational fragmentation, but consistent 

with turbulent fragmentation. The characteristic core mass and separation are likely determined by the sonic scale, below whi ch thermal pressure 
dominates over turbulent pressure.  These findings indicate that core formation is primarily driven by turbulent fragmentation rather than 

gravitational fragmentation.

2. Target molecular clouds: Qui, LMSF, and IMSF

3. Method

      Core identification

          astrodenrdo

      Core separation

          nearest neighbor search 

4. Results

4.1 Comparison with Jeans fragmentation

4.2 Comparison with Turbulent fragmentation

In nearby clouds lS and MS are estimated to be ~0.1-0.3 pc and ~0.1-0.2 M


.

For IMSF, real core mass is likely 10 times smaller than those in the plot, 

because of coarser resolution (and overlap) effect.

Therefore, we conclude that turbulent fragmentation prediction 

reasonably reproduces core properties for IMSF, LMSF, and Qui 

clouds.

The cores are distributed in the Jeans stable regime, and 

inconsistent with Jeans fragmentation. 

5. Discussion
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