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3.

4.

Parameters that describe the shape of the IMF for the
population of young Galactic clusters:

* Slopes in the low and high stellar mass regimes, y and I,
respectively

* Characteristic mass, M,

The method

* relies exclusively on the high mass content of the clusters,
but is able to yield information on the distributions of
parameters that describe the IMF over the entire stellar
mass range.

e Compare the fractions of single and lonely massive O stars

* arecent catalog of the Milky Way clusters
* alibrary of simulated clusters built with various
distribution functions of the IMF parameters.

* The synthetic clusters are corrected for the effects of the
binary population, stellar evolution, sample
incompleteness, and ejected O stars.

Our findings:

e Broad distributions of the IMF parameters are required

* No support for the existence of a cluster mass-maximum
stellar mass relation.

Proposal: a probabilistic formulation of the IMF
*  parameters with Gaussian distribution functions
. Center: y=0.91,=1.37,and M, =0.41 M,

*  Dispersions: g, =0.25, o, = 0.60, and 0y,,, = 0.27 M,

“single” —if the O star (or binary) is the only living star
with >=15 Msun

“lonely” — the single O star (or binary) with the next
massive system <10 Msun

Fraction of “single” or “lonely” O stars among O stars in
a population of clusters

No single 1

fo,single = No

Noionety .
— (2)

fo,ionety = -
. No

Observational data: ~3200 clusters, age 1 Myr — 7 Gyr
* 341 clusters with age < t;5 (12.3 Myr)

NO, single = 89' NO, lonely = 291 NO =688
¢ fO, single = 12'9%' fO, lonely =4.2%

Total mass contained in the young population of
Galactic stellar clusters that are likely, based on their
age, to contain O stars (M, >= 15 M.,)

T15
S :/ SFR(t) x dt, (3)
Jo

ICLMF: Distriburion of cluster masses at their birth

dNe
M

where A is the normalization constant given by:

= A x M7, (4)

"Met,max a
/ Aa x MPM dM g =2y (5)

Mel,min

Mcl,max = 5X104 MO’ Mcl,min — e =

=50,20,10 M, beta=2,2.2,1.8
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For each cluster with an assigned mass M, the masses
of star-systems (i.e., individual stars or binary systems)

in the clusters are randomly sampled using a tapered

power law (TPL) distribution function

dN. r M.\
AN A x MIT T —exp |- (2 ,
dlog. * { P [ ( Men ) ©)

where dN. is the number of stellar systems with the loga-
rithm of their masses between log M. and logM. + dlogM.,
and A. is the normalization coe! cient which is given by:

My max , M, \YHT
/ Acx M {1 —exp |- (== dM. = M.
S My min Mo

M

¢ M* min =0.02 Msun
¢ M* max = min[Mcl, 150 Msun] or values expected
from (Mcl — M*,max) relation

http://arxiv.org/pdf/1605.08438
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Figure 5. The initial, present-day, and single O-star cluster mass functions in two realizations of the ICLMF. The left panel displays a
case in which the set of three parameters that describe the IMF of each cluster are each randomly drawn from a GPD-o4, probability
distribution function whereas the right panel displays a case in which the set of three parameters that describe the IMF is similar to the
values of the parameters for the Galactic field mass function. All other parameters are set to Mei min = 50 Mo, My, min = 0.02 Mg,
Mi,maz = 150 Mg, and 8 = 2. The figure displays the initial cluster mass function (ICLMF) and the present-day cluster mass function
(CLMF). The CLMF is the conversion of the ICLMF after each individual cluster has been assigned an age, and has been corrected
for the effects of the stellar binary fraction and stellar evolution. The number distribution of clusters that contain single O stars (with
M, > 15 Mg (CLMF-O), peaks at a few tens of stellar masses and most of the clusters in the CLMF-O have masses < 400 Mg.
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HCO * Detection of Dust-Depleted Gas in the Inner Hole of the LkCa 1 5 Pre-Transitional
Disk

Woitke ©

E. Drabek-Maunder 1, S. Mohanty !, J. Greaves 2, I. Kamp 3, R. Meijerink “, M. Spaans 3, W.-F. Thi 5 P.

1. LkCa 15 - pre-transitional disk with a large inner cavity

http://arxiv.org/pdf/1609.05894

in dust continuum + normal gas accretion rate. o h ﬂ

¢ The most popular hypothesis — one or more {w
planets to carve out the inner cavity, while gas

continues to flow across the gap

2. Spatially unresolved HCO+ J=4-3 observations at JCMT

+ Model with the ProDiMo code
3.  We find that:

¢ (1) HCO* line-wings are clearly detected — gas in

the cavity within <50 AU of the star.

*  (2) Reproducing the observed line-wing flux

requires;

*  asignificant suppression of cavity dust (by

gl
'L,;{w\ :\\,3 ’»_J»\,, ‘L;‘“J,

Fig. 1 The HCO* J = 4 — 3 spectrum in
chanuels (red) and the spectrum folded sy

olded spectrum has a 1o RMS of 0.005 K and the folde

a factor >10% compared to the ISM) .

* asubstantial increase in the gas scale-
height within the cavity (Hy/R, ~ 0.6). An

LkCa 15 SED taken from ProDiM
(from Espaillat et al

in Al1). The innermost disk i from

ISM dust-to-gas ratio (d:g = 1072) yields too by 1o
little line-wing flux regardless of the scale- e S
height or cavity gas geometry, while a B P
smaller scale-height also under-predicts -
the flux even with a reduced d:g. T
«  (3) The cavity gas mass is consistent with the

surface density profile of the outer disk extended -

inwards to the sublimation radius (corresponding

to mass M, ~ 0.03 M,), and masses lower by a Fi. 6 St i profl ofche s (o) o s () of the sl 0 ol

factor >10 appear to be ruled out

the sublimation radius (the inner radius for the dust cav

0.1 AU), Reay
ent of the cavity (50 AU) and R denotes the characteristic tapering and
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Proper motion survey and kinematic analysis of the Rho Ophiuchi embedded cluster
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M. Rapaport' and J.C. Cuillandre®

http://arxiv.org/pdf/1609.04963

p Ophiuchi Main cloud — L1688
— T

1. YSOsinthe p Oph F and partially E
* Near IR proper motion program at the ESO New L
Technology Telescope (NTT) with the Son of [
ISAAC (SOFI) instrument over 9 years. -24°10'00" -
* Publicimage databases to enlarge the time [
base and the field of investigation to 0.5° x0.5¢°
2. Positions and proper motions for 2213 objects. -24°20100"
* 607 from SOFI (~1.8 mas/yr accuracy) + 13 from
auxiliary data (mean precision ~3 mas/yr).
3. From the kinematic analysis we derived; -24°30'00"
* 68 members and 14 candidate members,
comprising 26 new objects with a high
membership probability. ~24°40'00"
* mean proper motion (p, cosd, Ws)=(-8.2,
-24.3)%0.8 mas/yr for the L1688 dark cloud.

* pOph Fcluster —eaes000" |- T
* 56 previously known members in our survey 16"24™00° 27700° 26™00°
area — kinematically confirmed RA (J2000)
* 26 new members added with evolutionary ) )
status Fig. 1: Areas covered by the present proper motion catalogue
. | £ th babl overlaid on the map of the L1688 dark cloud from Bontemps
a large part (23) of t e_m_are probably et al. (2001). Red lines delimitate the NTT-SOFI observations
brown dwarfs => multiplies the number and blue lines give the total extension of the catalogue including

of known substellar objects in the cluster | auxiliary data.
by a factor of 3.3.
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Fig. 4: Distribution on the sky of objects from our proper motion

members (0.5<P<0.9) and field stars with indication of the local-
isation of the B, C, E, and F cores of p Ophiuchi. Red circles cor-
respond to the kinematic members (P>0.9) derived in this work,

catalogue with indication of their magnitude range. blue circles to candidate members (0.5<P <0.9). Filled circles

objects belonging to the SOFI 1 and triangles
identify known young stellar objects detected by ISO or Spitzer.
The black dots correspond to field objects (P<0.1).
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Fig. 12: Distribution on the sky of objects from our proper mo-
tions catalogue (grey dots) and of the 82 kinematic members and
candidates of the p Ophiuchi cluster (coloured symbols) derived
in this work. Red squares designate class I, green circles class IT
and blue triangles class III. The zones with few grey dots corre-
spond to the most obscure regions. Crosses indicate the approx-
imative centres of the E, F, and B cores; the dotted line indicates
the line of clumps and YSOs identified by Motte et al. (1998).
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% Table 4: Summary of evolutionary status of the 82 kinerr
£ membersindcandidates %
B 2 H
& Status Members__Candidates £
56 known YSOs (CDS) :
Class | 0
Class Il 34 2
o 2 o E) 0 Class Il 13 3 41—";1; P,
Hacos(s) (maslyr) p: L o e
Padus faromin] 26 new YSOs 1
Fig. 7: Vector plot diagram. Red cieles correspond to th kine- Class | 2 3 B 0 s
mate members (09)dsved n i ok b ices o con Fig, 11 Radial density plo. Th projected densitiesofcach lass " Class Il 1 5 Mh (mag)
objects (P<0.1). Filled circles designate objects belonging to the f YSOs are given in number of objects par arcmin® and are al I 4 1 Fig. 13: Distribution of absolute H magnitudes of known (black
displayed versus the projected distance to the center [of cach g Cl1ASS

SOFI catalogue and triangles identify known young stellar ob-
jects detected by ISO or Spitzer.

class

cated together with their spectral type

A photo-evaporative gap in the closest planet forming disc

Barbara Ercolano 2, Giovanni P. Rosotti 2, Giovanni Picogna !, Leonardo Testi 2%

Photo- evaporation of the circumstellar
discs of dust and gas surrounding young
low- mass stars

* Agap disconnects the outer from
the inner regions of the disc

*  Quter disc — disperses from the
inside-out

* Inner disc — keeps draining
viscously onto the star

The disc around TW Hya may be the first
object where a photoevaporative gap
has been imaged around the time at
which it is being created. (i.e., no planet
required)

* The X-ray photoevaporation model
is consistent with a broad range of
properties of the TW Hya system:
e.g.,

* accretion rate
* location of the gap at the
onset of dispersal.

* The central, unresolved 870 um
continuum source might be
produced by free free emission
from the gas and/or residual dust
inside the gap.

http://arxiv.org/pdf/1609.03903
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Figure 1. The drift timescales of the dust particles of di ! erent
sizes are plotted at the location and at the time of gap opening.
The radial velocity of the gas is overplotted with a dashed line
and its zero value is marked with a grey line.

X [au]

Figure 2. The 2D dust distribution for 870 pm size particles is
shown at the time of gap opening.

dotted) and new (solid red) members. Spectroscopically con-
firmed brown dwarfs by Alves de Oliveira et al. (2012) are indi-
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star formation in the Cen-

turbulence, magnetic field and filamentary structure
in the central molecular zone (CMZ) cloud
G0.253+0.016
Dust-continuum map with ALMA+Herschel: filaments
and at least one dense core along them
* filament width Wy, =0.17 £ 0.08 pc
* sonic scale of turbulence A,,;,. = 0.15 £ 0.11 pc
(the transition scale from supersonic to subsonic
turbulence) => Wg = A
HNCO intensity-weighted velocity maps obtained
with ALMA+Mopra
*  Velocity gradient: large-scale shear
e Turbulence: nearly Gaussian velocity PDF
*  Velocity dispersion: 8.8 + 0.2 km/s (total),
3.9 £ 0.1 km/s (turbulence)
Comparison with MHD turbulence simulations
* By =130250 pGis only <~1/10 of the
ordered field component
*  Driving parameter b =0.22 + 0.12 indicates
solenoidal (divergence-free) driving
e cf. b>0.4in spiral-arm clouds: significant
compressive (curl-free) driving
component
*  Speculation:
shear5&( V=> solenoidal driving => SFR{E (LY

23.5

45 . Bally 8, Y. Contreras 7, 1/4
http://adsabs.harvard.edu/pdf/2016arXiv160905911F

)

o

ALMA+Herschel o

Hy column density [om™] Hy column density [om™]

Hy column density [em™]

10g, H, column density [cm™?]

23.0

22.5

22.0

G0.253+0.016

Dense-core
candidates

0.02°

0.01°

o

e

<

o

15

o

|

&

1o

25" ~ 1pc ?'

)

i@

(=]

0.01° -0.00° -0.01° |
RA offset

tral Molecular Zone cloud G0.253+0.016
C. Federrath !, J. M. Rathborne

The link between turbulence, magnetic belds, pPlaments, and

2, S. N. Longmore 2, J. M. D. Kruijssen
R. M. Crocker !, G. Garay 8, J. M. Jackson 9, L. Testi 101112 gnd A. J. Walsh 13

star formation in the Cen-

45 . Bally 8, Y. Contreras 7,

20410

ALL FILAMENTS Fllament profile —— B

http://adsabs.harvard.edu/pdf/2016arXiv160905911F

+50 i [elore sublracting gradien S
Wiy=0.17+0.08 pc Belore sublracting grodient

Plummer fit — —

1.5x108 Gausslan it ... |

0%

1.0X108 -5 T DR

[N

beam

5.0x107
-1.0

L

-05 05 1o

0.0
Redius [pe]

20x10°

HNCa vetacty [im 5™]

PARALLEL TO B,
Wn=0.19£0.09 pc

Fllament profile ——

B

Plummer fit — —

1.5x108 1 Gausslan fit -+ |

E

1.0%107|

WNCa vetacty [im 37]

+0

Fitted lerge—scale grodient

S 20

0%
.

[N

s
HNCO velocity [km s™']
5 5

e

Aiter subiracting grodient &

[ L

Ty

~5or

—o50°
R offset

beam BN i

ToT

—5o0T
RR offset

oo

B

i LI
RR offset

5.0x10%
-1.0 -05 0.0 05 1o

Redius [pe]

PERPENDICULAR TO By

W= 0.13£0.07 pe

L Before grod—subtract

2.0x10°
Fllament proffle ——

Plummer fit — —
Gaussian fif -+ ]

o
T

1.5x108 1

Velacity POF

P 0.001

beam

107

Velocity POF

0001

After grad—subtract
1

O,p= 39201 kms™

s5.0x10%!
-1.0 0.0 05 1o o 10
Rodlua [pe]

Theoretical and numerical studies have shown thal & :

20 30
HNCO velocity (km/s)

40

the density Buctuations (#,,,) in a turbulent medium
correlate with the Mach number (M) and the driv-

ing of the turbulence, which is controlled by the turbu-
lence driving parameter b (Federrath et al. 2008h 201Q

Price et al. 2011 Konstandin et al. 2012 Nolan et al.

2015 Federrath & Banerjee 2019,
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#o,=bM o 1anttE
with
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Table 1
Physical parameters of G0.253+0.016 in the CMZ.

http://adsabs.harvard.edu/pdf/2016arXiv160905911F

Turbulent energy dissipation rate

NS ©c o o v
c 988 5825228958200
Physical Parameter Symbol/Depnition Mean (Standard Devia tion) Comment (Reference) % é‘%ﬁ% fzgg g'é ; §j = % 5
Measured physical parameters: 2 :gg-; Ezs E, «5§ £ g@ g ié
Area A 17 (1) pc? From Figs. 1, 4; (Refs. 1) 5 ;E >§g'ﬁ£ 232 s@ T
H2 column density No 1.9(1.0)! 102 cm' 2 From Fig. 1; (Refs. 2) £58878n289¢8 2:5325
2 BB o5ER §8 208
Filament width Wiy 0.17(0.08) pc From Figs. 1, 2 S5e8ooR8olieglacotisn
2D-to-3D density dispersion ratio RY2 0.28(0.11) From Fig. 1; Eq. (3); (Ref. 3) z % Sg; §§ S88g. SgoEs oy
1D turbulent+shear velocity dispersion 'y tot 1D 8.8(0.2)kms' 1 From Fig. 4, with gradient é gﬁ 4 2585 % 5 5 8_% % Se
1D turbulent velocity dispersion 'y 1o 3.9(0.1)kms' 1 From Fig. 4, grad. subtracted £ EEE 5-3‘0’5 %fj K 3? 8 E @
Derived from numerical simulations: 2938 g" 4E§ © ,”;é 23e
Turbulent magnetic beld Burb 130 (50) uG From Fig. 5; Sec.3.3 %% %n 2% = 52 §§
Taken from the literature: Ses 55 ger 2
Log. column density dispersion [ 0.34(0.02) =In( NIN o); (Refs. 2) ok <& STgg+ 8
Gas temperature T 100 (50) K (Refs. 4) 8sg SoTRECE g El
Dust temperature Taust 20 (1)K (Refs. 2) - Sg 875878
Total (ordered+turbulent) magnetic beld Bt 2.2(0.9)mG (Ref. 5) S’E 5 g 3§ 2% g
Mean molecular weight per unit my Hmol 2.8 my: mass of an H atom (Ref. 6) & § EE ET s E 52
Derived physical parameters: s go¥ . 3=22 23
E! ective diameter L=2(A #)Y2 4.7(0.1) pc 35 5823 :%855¢8
Mass? M = Nolmo MHA 7.2(3.8)! 10° M- -5 558 TSm0y
H2 volume number density P no = No/L 1.3(0.7)! 10*cm' 3 o 3 Eg8z 222 5 :
Volume density $0 = NoHmo MK 6.2(3.3)! 10' X gcm' 3 = 8 53 g§sg
Column density dispersion L o =lexp(12)" 12 0.35(0.02) (Ref. 7) £¢ g EEBE 2 ; °g§§
Volume density dispersion Loy = T o/ RY2 1.3(0.5) Eq. (3); (Ref. 3) = 885§ 5%sg
Sound speed (isothermal) cs =[kg T/ (upmp)]¥ 2 0.60(0.15)kms' * Up =2.33 (Ref. 6) E — g'ES é 'y
Turbulent Alfven speed Va = B / (4#80)Y 2 15(0.7)kms' * s : ggﬁ §E
Turbulent plasma beta %=2 c2iv % 0.34(0.35) g Q%gr_\i E%
3D turbulent+shear velocity dispersion 1y, m, a0 =3Y21 o 10 15.2(0.3)kms' * 2 § ;32 ,‘ié
3D turbulent velocity dispersion 1yap =3Y21 1p 6.8(0.2)kms' 1 = 5owE "‘g s
Virial parameter (turbulence+shear) &ir 1ot =512 o ap! (#GL2S0) 4.3(2.3) % < % Ei w8
Virial parameter (turbulence only) &ir =512 3/ (#GL 2%0) 0.85(0.45) 2 § %_?ED e
Freefall time t = [3#/ (32G%0)]Y 2 0.27(0.14) Myr S g5
Turbulent crossing time tub = L 1y 3D 0.67(0.03) Myr ;38
]
3
&

b = MUY g/ Rt )

1.5(0.8)! 10® ergs !

Bally et al.

3D turbulent sonic Mach number M =1y 3plcs 11(3)

3D turbulent Alfven Mach number Ma="!yaphNa 4.6(2.1)

Sonic scale (sonic = LM ' 2(1+ 9% 1) 0.15(0.11) pc Eq. (5); (Refs. 8)
Turbulence driving parameter b=t M1+ o Hy2 0.22(0.12) Eq. (7); (Refs. 9)
Derived star formation parameters:

Log-critical density seit = EQ. (10) 2.3(1.2) Eg. (10); (Ref. 10)
Critical number density Nt = No exp(Serit ) 1.0(1.4)! 10°cm'3 (Ref. 10)
Star formation rate per freefall time 'y =Eq.(11) 0.042 (0.030) Eq. (11); (Ref. 10)
Star formation rate SFR= 'y Mt , 1.1(0.8)! 10 2M~ yr' 1 Eq. (13); (Ref. 10)

All physical parameters are derived for pixels that fall wit

(6) Kauffmann et al.

(2008b), Federrath et al. (2010), Padoan & Nordlund (2011), Molina et al.

incorrect because of an error in the script from which that va

consistently in a bxed area A =17 (1) pt

the volume density reported in
corresponds to a signibcantly small

5.4(0.5)mG in Pillai et al.
of Bt .

Notes.
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Using the DisPerSE blament detection algorithm,6.

we Pnd 11 high-S/N blaments in the dense gas o
G0.253+0.016 (see Figl). Located along some of
these Plaments are three over-dense reg|ons witl
a column density exceeding 2! 1073 ¢ As

shown in previous studies, one of these cores ha
a water maser, which may indicate local active
star formation. We Pnd that the Plling fraction

of these cores is only 0.1% of the total area of
G0.253+0.016, indicating ind cient dense-core and

star formation. 7.

. We construct the average radial proble of the bla-

ments and bnd a typical blament column density of
" 10%% cm' 2, which is an order of magnitude higher
than the average blament column density observed
in nearby spiral-arm clouds. We measure an aver-
age width of Wy =0.17+ 0.08 pc (see Fig.2).

cantly depend on the orientation of the blaments
with respect to the ordered magnetic Peld compo-
nent in G0.253+0.016.

Based on the column density PDF analyzed in
Rathborne et al. (2014h and combined with the
column density power spectrum, we reconstruct the
volume density dispersion,! ,,,, = 1.3+ 0.5, using
the method developed inBrunt et al. (20100.

Analyzing the spatial distribution of the HNCO
intensity-weighted velocity, we see a strong large-
scale velocity gradient across the whole cloud,
which is likely associated with strong shearing mo-
tions (Kruijssen et al., in preparation). We sub-
tract the large-scale gradient in order to obtain
the distribution of turbulent velocities. From the
Gaussian shape of the velocity PDF (Fig.4), we
bnd a turbulent velocity dispersion of !y 1p =
3.9+ 0.1kms 1, which is signiPcantly smaller than
the total velocny dispersion (8.8+ 0.2kms 1).

http://adsabs.harvard.edu/pdf/2016arXiv160905911F

Using magnetohydrodynamical turbulence simula-
tions that take the measured turbulent velocity
dispersion and the total (ordered+turbulent) mag-
netic pPeld strength B,y = 2.2(0.9)mG adapted
from Pillai et al. (2019 as input, we determine the
turbulent magnetic peld componenB,, = 130 +
50uG (Fig. 5). Given the velocity dispersion and
strong ordered beld in G0.253+0.016, our simula-
tions show that By, can only grow to! By / 10.

Using Bup and adding the gas temperatureT =
100+ 50K constrained in the literature, we derive
the sound speed, the Alfven speed and the ratio of
thermal to magnetic pressure, plasma' (Tab. 1).
Using these measurements, we derive a 3D turbu-
lent sonic Mach number ofM =11+ 3 and a tur-
bulent Alfven Mach number of M o =4 .6+ 2.1 for
G0.253+0.016.

8. We measure the &ective cloud diameter L =

4.7+ 0.1pc and combine it with the Mach num-
ber and plasma" to derive the sonic scalé#sonic Of
the turbulence in G0.253+0.016. We Pnd#sonic =
LM'2@+"'1) = 0.15+ 0.11pc, in agreement
with our measurement of the Plament width, W, =
0.17+ 0.08pc. This supports the idea that the
blament width is determined by the sonic scale,
Equation (5), both in the CMZ and in spiral-arm
clouds (Federrath 2016. We caution that Equa-
tion (5) strictly only applies to the blament popu-
lations perpendicular to the ordered magnetic beld;
however, we Pnd similar widths for parallel and per-
pendicular blaments (see Fig2).

10.

11.

9. Our results imply that the Plament width in

G0.253+0.016 is similar to the plament width in

nearby clouds, despite the orders-of-magnitude dif-
ference in some physical parameters of nearb
clouds compared to the CMZ. The reason behind
the similarity in Wp is the sonic scale, Equa-
tion (5). It depends only onL, M = !, sp/Cg

and " = DPrermal /P magnetic - While the thermal and

magnetic pressure are both an order of magnitude
higher in G0.253+0.016 compared to clouds in so-
lar neighborhood, the ratio (plasma" " 0.3) is

similar in both environments. The same applies
for the sonic Mach numberNboth !, 3p and cs are

individually enhanced in G0.253+0.016 by factors
of a few, but their ratio (M " 10) is again similar

to nearby clouds (Schneider et al. 2013

Using the reconstructed volume density dispersion
11, together with M and " allows us to de-
rive the driving mode parameter b of the turbu-

lence, following Equations (7) and (8). We bnd
b=1,,,M"'@+"" )2 =0.22+ 0.12, indicat-

ing solenoidal driving in G0.253+0.016.

We argue that the solenoidal driving in this

Galactic-Center cloud is caused by strong shear
in agreement with the strong large-scale velocity
gradient (c.f. Fig. 4) and with detailed numerical

simulations of CMZ clouds. We speculate that
this solenoidal mode of turbulence driving might
be the typical driving mode in the centers of galax-
ies, because of the enhanced shear in such enm
ronments. The solenoidal (shearing) mode of tur-
bulence might explain the low SFRs observed in
the CMZ compared to spiral-arm clouds, where the
driving appears to have a signibPcantly more com-
pressive component,b > 0.4 (see Fig.6). Using

SFR theory based on MHD turbulence, we bnd that
b=0.22 yields a factor of 69 lower SFR compared
to b= 0.5, emphasizing the role of the turbulence
driving parameter.



