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Fragmentation Scenario

Low density and

hot gas *\1

Turbulent molecular cloud

Fragmentation occurs in dense layer
— where turbulent motions do not
/ dominate.

Magnetic field line




MHD Fragmentation Theory must
account for Ambipolar Diffusion

Surface density of neutral gas, 2, can grow with lesser increase of
magnetic field strength B.
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Transcritical (u = 1) is interesting
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Ciolek & Basu (2006), see also Bailey & Basu (2012)




Transcritical (u = 1) is interesting
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Ciolek & Basu (2006) and Bailey & Basu (2012) - a complete linear stability analysis of sheet
instability including ambipolar diffusion.



Magnetic Model (Thin Disk Approx.)

Simulations with thin sheet non-ideal
MHD code. Vertical (z) structure assumed
to be in hydrostatic equilibrium. External
magnetic field effects included.

Code described by Basu & Ciolek (2004),
Ciolek & Basu (2006), Basu, Ciolek, &
Wurster (2009). Partially ionized gas in
which ambipolar diffusion can occur.




Magnetic Fields and Origin of the CMF

Basu, Ciolek & Wurster
(2009, NewaA, 14, 221)

1, =0.5
X'=X/(2rZ,), etc.
Periodic isothermal thin-sheet model.

Initial small amplitude perturbations. B
is initially normal to sheet.

Column density and velocity vectors (unit 0.5 ¢,)
Note irregular shapes with no strong turbulence.




Random Sampling Approach to CMF

Extrapolate from (uniform background X, 1) simulation results
using a Monte Carlo approach

Expect a distribution of column densities of regions where
fragmentation occurs

Expect a distribution of mass-to-flux ratios of regions where
fragmentation occurs

lonization fraction will vary amongst star forming regions, due
to dependence on column density (ignore intrinsic variations in
this study)



Core Mass

Function

Hydrodynamic case
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Core Mass Function
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Core Mass Function
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Slope of high mass tail
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Analysis of the derived slope from synthetic
CMFs shows that the slope of the high-mass
tail is systematically steeper for smaller core
sample sizes than for larger sample sizes. The
average slope is also systematically steeper for
larger bin sizes.

Number

Bailey & Basu (2013)




Magnetic Fields and CMF: Conclusions

* Transcritical initial conditions yield massive cores

* Flux frozen fragmentation starting from lognormal
column density pdf yields a shallow power law tail

 Ambipolar diffusion introduces a high mass cutoff
* Small number (e.g., hundreds) samples have significant
variations. AD induced CMF and empirical CMF can look

similar

* Steeper slopes for smaller samples or larger bin sizes



