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= Goal: cloudsstructures=



Reminder: Df is the (3D) fractal dimension and Dper is the (2D) perimeter-area
based dimension. Smooth cloud - Df=3 and Dper=1. Dper(ISM) = 1.3-1.4
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Reminder: Df is the (3D) fractal dimension and Dper is the (2D) perimeter-area
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This workshop:

- What s the relationship between the physical
properties o the interstellar,¢louds and their
fractal stru‘i’c5 ? ---lI -a'l-
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Clump selection criterion

= We have to "decide” to which clump should
be assignedtthesambiglious” pixels...
Geometric criteriin: tiE closest (higher 1/d) [for example,;CLUMPFIND]

Potential ‘eritegion:sth€ highes&lﬁrav_iﬁ‘!’nal potential" (M/d) value "
Others:.. q&_h*_._ - " -
.
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Df=2.6. Potential: solid line. Distance:

dashed line.
(a) €=1.0 and (b) €=0.1 (¢ = Mcl / Mf)



Mass vs size

Comparlson with observations
(what a problem!!):

- different techniques.and/or lines
= different-clump identification methods
different reglo S
- many. s
scatter-d

a weak (or

ted) C rrelatlon

lope ~5 (Larson 1981)

artifac o 1990)

slope = 2?(E 96). 0JO: Df=2.3??
#slope = i.é 3.7 (other authors)

: - slope'’®' 2.1"(Reidi& Wilson 05)
y ca etc... E
I;a]gar

-~ ..- e et ak (2004) suggest an
Simple random sampllng tl!raugh the mcreas:!:f Df 5?’ the size scale
decrea (multifractality?)

fractal yields slope = Df.



Clump mass spectra

i
__Simple random sampling through the
_fractal yields alpha_M = 1.

bse,wiztions (again alpr.oblem!!):

' M _1'8.6 < alpha_ 8 (E&FI6)
- 1 | 0.3<alph Wthers)
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If Df =2.6 '1e Ipha.M.= 0.55 f_or e=1.0
For.e = 0s1"we get alpha M & 1.2 +/- 0.2
—(Salpeter =!35)
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Clump size spectra

Sirr_lple random sampling through the
-fractall yields alpha_R = Df.

= 0 seryations (worst!!i): 1
ump sizes are_guantities much more

ifficult to esti in‘amgbust manner.
Iih alpha_R ~ 2:3 (0j6; Df=?" E&F96)

" 1.8 ssalpha R $2.8(277)
"l—:l_ E' T' .I

If Df = 2.6 lmn!lalpha_'R =~ 14 foge = 1.0
For e = 0.5{ getalpha R =09 +/- 0.2

imilar to Hiclouds in LMC; Kim et al. 05)
g n
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Some general conclusions...

= Simple approach, i:e. -.perfect" fractals:
ISMpropefties erlé tlon of Df_‘ajnd £).

- When the pr eri h%/r
p defi[u erion.

dependent o "f
= Eractal clouds do nr Ias nple power
on

-Iq_w f




and some not-so-general conclusions...

= Df = 2.6 is roughly consistent with the

"averag&rgperthler_s of the ISM.
= \WWhen eigeégreases_(from ~1 to ~0:1)

alphasl-increases({i rfto ~ |PA=E
suggesting tis a_ﬂ!'- link the
stellar IME andihe intetipal’structuretof

L '--.I.:.

. CE ‘ore rﬁ'plete and
sysStemaic both, thep stical-and
observational). ““ " Thanks. .
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