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~ MOLECULAR CLOUD ENVELOPE: WHAT IS IT?

,lefuse gas 6000 K n= 01 10 Cm3 48
Magnetic field. coupllng '

Partlally Lonlsed (gas and dust)
WNM

Can be prbbed at UV ‘Wavelengt'h'_s'




WY DUST IS MPORTANT?  ©

- Dust gralns affect the thermallchemlcal evolutlon of the cloud

Absorptlon/scatterlng of UV photons .
‘Photoelectric heating (net Charge)
Molecule formatlon
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?Dust gralns affect the thermallchemlcal evolutlon of the cloud

Absorptlon/scattermg of UV photons .
‘Photoelectric heating (net charge)
Molecule formatlon

-Charged dust grams affect the dynamlcal evolutlon of the cloud




| How i_)“O‘ESDUST MOVE -_INS;-'IQD'ElA;MOt;ECULAR CLOUD ENVELOPE?

- -

_ WNM- Irke condltlons e . Beitia-Antero et al. (2021)
0:05 microns. Slllcate grams (z = -17) e , __

Gas density Magnetic field





' DUST FILAMENTS IN MOLECULAR CLOUD ENVELOPES |

' Dust:to-gas ratio map.(normalised) = .

TIRET
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T HL 4: reglons of hlgh densﬂy gas
”-L1 4 reglons of Iow denS|ty gas |

;_Nemlnal dust to- gas ratlo value |

ofOOl



' DUST FILAMENTS IN MOLECULAR CLOUD ENVELOPES |

' Dust:to-gas ratio map.(normalised) = .

T HL 4: reglons of hlgh densﬂy gas
”-L1 4 reglons of Iow denS|ty gas |

;_Nemlnal dust to- gas ratlo value |

ofOOl

'_'j-'-WHAT HAPPENS INSIDE THOSE

FILAM ENTS’



3 A_NE‘V‘_V‘AI‘..GQRITHAM FOR DﬁSTlEYOEU’I‘-I_ON IN MHD CODES

_Let's assurme that eomputatronal partrcles represent a swarm of real
particles unrformly dlstnbuted around |t s :

TeSt pa rticle CIOUd e

I\/Iass of the computatlonal partrcle m
. Represented totaI mass:. I\/I

- Beitia—'Antero&"Gém\ez'de C'astro (2021)



3 A_NE\V‘_V‘ALGQRITHAM FOR DﬁljS-’_'I'hnE\t(_OI.}UTI_ON IN MHD CODES

In order fo keep constant the total number of computatlonal partlcles
particle- partrcle mteractlons are lndlrect (mass/momentum exchange)

/|

Interaction Area

- Beitie—‘Antero—&"Gém\ez'de C'astre (2021)



| ANEW ALGORITHM FOR DOUS-’_'I'lEYOI.}UTI_ON IN MHD CODES

Slmple dust evolutlon model two p055|ble outcomes coagulatlon or
shatterlng Sl e S

Coagulation

D M1 < M1, a1 .
Mi, ax C: —> s

Intersection C2

area
M2, a2

Particles exchange mass (M) and momentum- ~ Beitia-Antero & Gomez de Castro (2021)



| ANEW ALGORITHM FOR DOUS-’_'I'lEYOI.}UTI_ON IN MHD CODES

Slmple dust evolutlon model two p055|ble outcomes coagulatlon or
shatterlng Sl e S

Shattering

M1' < M1, a1
M1, a1 — > .-

Particles exchange mass (M) and momentum- ~ Beitia-Antero & Gomez de Castro (2021)



" DUST EVOLUTION OF A SINGLE-SIZED DUST POPULATION

" Dust evolution in -
‘r'egions‘Hl H2, H4,
' foIIowed

Partlcle posmons and-

~__gas properties from -

iflnal snapshot of MHD -
« _Simulation -




* DUST EVOLUTION OF A SINGLE-SIZED DUST POPULATION -

& -





DUST EVOLUTION OF A SINGLE-SIZED DUST POPULATION -
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y VAR‘IIA_T‘IGN.S IN TH_J'-:‘DUST--S’I!Z_'E D;STRIBUTION_ ) n('a) =Kn, a"

LWe need a real dust S|ze dlstrlbutlon not a smgle S|zed populatlon
mocksample Lo - .

'; Two pOpuIatlons S|I|cate and graphlte e
o Dust masses equally distributed - =~

.. Particle sizes between 50A and 0. 25 pm’
. (MRN) Iogarlthmlcally sampled
- 100 test particles of each size - |
-‘»'Random position accordmg to dust S|ze s

(smaller ones follow the: magnetlc f|eld
- larger ones foIIow gas)




' VARIATIONS IN THE DUST SIZE DISTRIBUTION ~ n(a) =Kn, a’

silicate graphite

-—- g =-3.31 --- Q' =-3.33 '

Silicates and- - -
~graphite evolve
plndependenﬂy

e
[}
i

.-'Power Iaw mdex q .

- measured for each“_

"~ . population'and - -
- .Simulation .-

log dn/da
log dn/da

e
P
i

T T
—6.0 —5.5 . —6.0 —5.5
log a [cm] log a [cm]




3 EFF_F;C'\I'S\ GN_:THE uvéﬂxTINéTiQN_,_CURVE ’

*dmax

" fdmax
Ay = 1.086( [ rdast(@ni(ada+ [ ne Offgra(a)ngra(a)da)
&

< dmin < dmin

.‘ an”h — 50 .ral., dmax = 0.25 ’.‘_Im
¥ n(a) = Knyad, Kg) = 102511, Kgra = 10—25.13
R Q),: extinction efficiency

qis computed by flttlng the flnal S|ze dlstrlbutlons
values range from -3.4 to 307" |



" EFFECTS ON THE UVEXTINCTION CURVE -

Far UV slope
< b APMRN

. FUV
U H1E076

L HaEGgs
.. if-o0vg
i 12-075 .
14086
- M1=0565

1/A (um™1)

H2=079 -



. WHiéH_ DUS_I POPULAT_I_ON EXERTS A GREATER INFLUENCE?

Far UV slope' e
HI=076 “ i ®

~ _H2=0.79 '

"H4=0.75

Li=078
L2 =0.75 , s
L4 =0.86 —> similar depletlon of S|I|cates and graphltes
M1 =0.55 —> dust destructlon very effectlve L |



. WHiéH_ DUS_I POPUI;AT_I_ON EXERTS A GREATER INFLUENCE?

Far UV S|0pe e
b IbMRN

FU

H1 =0.76 ik

~ _H2=0.79 '
H4=0.75
L11=0.78

L2 =0.75
L4 = 0.86
M1 =0.55

L '_:’*lemg q and varymg 9 do not make it

- »’dlﬁerence ' .

e lemg L and varylﬂg q produce great
r".varlauons in the slope ratlo . B



. WHiéi_{ DUST POPULAT_I_ON EXERTS A GREATER INFLUENCE?

Far UV slope ‘ * ear
b, [bMRN W In general qgra_ A
S "_:’.:':lemg q,, and varylng q, do not make a—'__ SR

Hl "076 .'dlfference ‘ e S

- H2=0.79 st lemg q. and varylng q produce great

~H4=0. 75 e o f.__.'-”r"-vanatlons in the slope ratlo | .
L1=0.78 * e i

soovs | . CMEELUSION o
L4 =0.86 ‘ Vanatlons in the FUV slope of the UV 1

M1 =0.55

‘extinction curve mainly arise from- depletlon of |

small graphite grains t_hat return to gas phase
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