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Goals

1. Derive the density scaling relation in Orion A
2. Study the effects of region selection

3. Test for effects of distance gradient
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Large scale gravitational collapse + gravitational focusing
(Hartmann & Burkert, 2007)




Global +
(Hartmann & Burkert, 2007)




Region selections .
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N-PDFs as a tool for studying MC structure

(Turbulence + Gravity in N-PDFs)




Decomposition of the column - density PDFs (stanchev et al., 2015)
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Central Filament: Region A-2
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Polygonal ring: Region A-2
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Density scaling relations
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Density scaling relations
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Density scaling relations
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Conclusions

1. Orion A is a self-gravitating star forming region. Probably this is a
relevant conclusion because:

- The slope of the PL tail (about -2) for the CF zone suggests a

well developed density profile inside the high-density CF regions,
typical for self-gravitating cores.

- The density scaling law of the dense lognormal components

In the diffuse vicinity of Orion A is identical to the one derived for
their counterparts in the CF.

2. The high slope of the common density scaling relation (about -1.5)

IS Indicative rather for a gravo-turbulent regime than for a purely
turbulent one (about -1, Larson 1981).

3. The distance gradient effect does not affect the density scaling 22
law.



healpix2tan

y)astropy

Software used:

Map pre-processing

Extraction (masking) of

\v A Community Python Library for Astronomy Z0Nnes

N-pdf decomposition,
scaling relations
23



-F,
7 wsnarop,a pn

v o

Carina with HST



25



26



27



Decomposition of the column - density PDFs

2o 20’3
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; log(N/N;)]?
lgn;(N;a;, N;,0;) = = exp (_[og( AD) ), fec 0 < m)

1. Prominent local peaks: Ni(o), 0',5(0), ago)

| il 1
2. Fit distr. in close vicinities of the peaks: NE-( ), 0',5( ), ag )
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3. Compose the total fitting function: Z lgn,
1=1
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1. Prominent local peaks:

2. Fit distr. in close vicinities of the peaks:

3. Compose the total fitting function:

4. Fit the whole distribution:
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5. Small local peaks / inflexion points; Add
new components. Repeat previous steps:

4. Fit the whole distribution: NE—(Q), 0',5(2), a,,EQ)
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1. Prominent local peaks:

2. Fit distr. in close vicinities of the peaks: IV,

OEORNE

3. Compose the total fitting function: Z lgn,

1=1
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: \/\\ 4. Fit the whole distribution: N ™, 0.", a,

5. Small local peaks / inflexion points; Add
new components. Repeat previous steps:
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6. Add additional components (if needed)
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1. Prominent local peaks: ]\f,é(o)j 0'%-(0),
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2. Fit distr. in close vicinities of the peaks: N( ) ( ),
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5. Small local peaks / inflexion points; Add
new components. Repeat previous steps:
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