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Main question ¢ .
4 : Public
% Dense Core Mass Function (DCMF) = origin of IMF ? ' : TurbuI(.-)nt m?tlons Numerical
| e setin at high Reynolds numbers (Re > 3000): Simulations
Denseltnes ‘ gt T o U: characteristic velocity at scale L, dissipation HD & MHD
* Form in massive filaments (N,, > 1022 cm™) F¥ac~ scale n and kinematic viscosity v GAEA@?I?A )
% Formation is mediated by Gravity, Turbulence M\agnetlc fields, . &N e are characterized by different aspects: chaotic and
BT e messy, unpredictable, multi-scale, mixing
My PhD: origin of the DCMF - T3 T o] Turbulence in molecular clouds
| e Reynolds number > 108 at 10 pc scale
e supersonic and magnetized: characterized by the Mass Density Velocity
sonic and Alfvénic Mach numbers M, and M, o(X,y,z) V(X,Y,Z)

e strongly supersonic (Mg ~ 10) and trans- to
super-Alfvenic (M, ~ 1-3) on large scales (~ 10 pc)

Methodology: bgn,phm&k turBuIence statlstlcal tools with numerical simulations _ _
: e subsonic below the sonic scale [5]

=> Modeling of CO emission spectra from Mal& d*hemlstry of CO, radiative 4/3
transfer) o 2 R UL L\Y CO Density
- Observation of CO towards diffuse molecular clouds €L = %, x ? N.o(X,Y,2)

=> Characterize turbulence properties: structure fupctior?s of high order

Mg =o0y/cs, My = 0,/va, va = B/+/pop.

Taurus Molecular Cloud in 12C0O(1-0) Goldsmith et al 2008 [1]
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' : dashed: Gong+17
e X, abundance driven by C/CO transition: (F)UV photodissociation, extinction, density (dashed: Gong+17 model, (dashed: Gong
dotted: eq25 Gong+17, full ~4.0 t model, full linegy7;
o requires following UV propagation and shielding by H, lines: our fits (2)) our fits (1))
o however, precise H/H2 transition not needed for bulk CO o
-45
e Adopted methodology: empirical approach to compute CO/H abundance g . — =
o based on extensive grid calculations of Gong+17 [2]; provide analytical fit to the C/CO transition > %’ ey
O present Work: N 102 - ‘\~~_____ """"""
m  work with log10 quantities: x=log10(X), a=log10(A, ) —— 216 =0.1 e A ——
| ) | —Z1e= 1o o = 200 cm3
m continuous transition from xmin=-8 to xmax=-3.9 centered at o g R 5y ——nH = s00cm-3
......... (25) z16 = 10 \\\ // —aH = lOOOCEZnn-’I-3
m «_ depends on density, cosmic-ray and ionization rate; expressed in terms of « 10" . . LED i . .
m 12 10° 10" ~1.0 ~0.5 00 0.5 1.0
(at which X_,=X__/2) as parameterized by Gong+17; in this work, alternative expression of a,,, Pdinction AY 5 Frinction log 0
. A\,v' 1 % 1 _
np = 4086 + 104( ",n] _ - @ Om
12 (16 0377 0 T =Ty + 5 Az tanh A (1)
Spectral line
e Emergent spectrum calculated by integration of the radiative transfer equation e CO levels populations out of LTE: analytical computation of the excitation temperature with radiative transfer

including CO rotational levels until J=5.
e The increment velocity centroids (CVI) are then computed to establish structures functions of high order to

characterize turbulence properties: CVI(r) = CV(r + {’) CV(r) r=(x,y)

o key point: each cell is treated as a uniform slab

o use formal solution of RT equation I{, = I{,_le_TiV =+ (1 = e_Ti’) BV(TéX)

. Ay 3 _E i
Ty =2 L= (1- e/ ) NL D(v;, V)
nvy 2(TL,) CV(x,y) = Zl(x Y, 0:) 0;
N . o o 1 (V = 0,)? I 1I(x i, U;)
¢ Intrinsic line profile: Gaussian, width = thermal dispersions ®(v;, V) = exp — >
27'(0'% 200
Results
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12C0 synthetic spectra from CATS CATS simulation 12CO mean spectra for A quite good estimation of Ms is CVI map from 12CO(1-0) emission spectra of POLARIS
simulation with Ma =2, Ms = 0.7 Ma =2 and every available range of Ms obtained thanks to spectra width [6] (from IRAM’s 30m)
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_ CVI Contours (high CVI) of C180 CVI contours of Hydrogen in green |
C180 synthetic spectra from CATS (optically thin) in green show a relative show a direct correlation with the CVI map from 12CO(1-0) emission spectra of TAURUS
simulation with Ma =2, Ms = 0.7 correlation with the rotational filed rotational field [7] (from IRAM’s 30m)
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Conclusion and perspectives
e A good approximation of Ms can be measured from the spectra width (with a supposed sound speed)

e The 13CO or C180 (optically thin) CVI contours can partially rectrace the dissipation shown by the rotational field [7]
e The filamentary structures formed in CVI maps from observations look likes the ones formed in modeled CVI
=> structure functions of high order thus obtained will help us to characterise the turbulence properties of the observed molecular clouds




