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ObjecCve	

Substructure	Catalog	
•  Reliable	
•  Homogeneous	

Methodology	for	detec4on	
•  Reliable	
•  Homogeneous	
•  Robust	to	different	inputs	

Construc4on	of	a	catalog	of	substructure	in	star	forming	regions	allowing	
for	comparison	of	the	substructure	characteris4cs	amongs	different	regions	



PARAMETERS	
Epsilon	
MinPts	

DBSCAN	

The	procedure	



Choosing	epsilon	

One	point	correla4on	func4on		

w	is	the	first	nearest	neighbour	density	

Compare	the	sample	with	complete	spaCal	randomness	

 (r) =
wsamp(r)

wrand(r)

wrand(r) = 2⇡⇢r exp(�⇡⇢r2)

Local	density	from	the	mean	6th	
nearest	neighbour	distance	

epsilon	



Choosing	Nmin	
Guarantee	reliability	over	random	fluctuaCons	

wn
rand(r) =

2(⇡⇢)n

�(n)
r2n�1

exp(�⇢⇡r2)

Probability	of	having	at	least	n	
neighbours	within	an	epsilon	
radius	for	a	random	distribuCon.	

P (n) =

Z ✏

0
wn

rand



Structured	 Homogeneous	 Concentrated	

Q		~	0.8	

Fractal	 Radial	 Plummer	
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ProjecCon	effects	and	
homogeneous	distribuCons	

	

2D	homogeneous	 3D	projected	homogeneous	



Ripley	K	funcCon	

K(r) = ⇢�1Card{pi, pj | d(pi, pj) < r}
n

2D	homogeneous	 3D	projected	homogeneous	

Krand(r) = ⇡r2
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Locally	homogeneous	regions	



Structured	regions	
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Concentrated	regions	



Real	data:	Taurus	



Real	data:	ic348	



Real	data:	Carina	Nebula	

Buckner	et	al	2019	
(ellipses:	Khun	et	al	2014)	



Summary	

•  Developed	a	robust	methodology	to	retrieve	
structures	on	a	variety	of	different	nature	
inputs	

•  ObjecCve,	staCsCcally-based	srategies	to	
ensure	reliability	and	miCgate	projecCon	
effects.	

•  Limits:	single	scale	à	density.	MulCscale	
version	already	on	development.	


