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/vezde nastaju u oblacima molekularnog gasc
2o ~ 24yp - Efektivnost formiranja molekularnih
oblaka je kljucna stvar za evoluciju galaksija.

Observed Relation

SFR(FUV+ 24)
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SFR surface density (Mg yr' kpc?)

HI saturation in galaxies?

_...Many galaxies
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U galaksijama, na ~kpc skalama, %, <~10 M, pc?

Uzrok: Losa resolucija posmatranja?
Uticaj hladnog HI sa 7>1?
Nagli prelaz sa Hl u H, ?



"HI halos” ili atomski omotacC je vazan za
evolucij Ju molekularmh oblaka
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Source of turbulent enqrgy
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"4 Krumholz et al. (2009): H, u kontekstu
i galaksijskih skala
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Dust shielding

n(dust) x n, x formation-rate ~ n(H,) x dissociation-rate

Also Ostriker+10, Mac Low & Glover 10, Spitzer & Jenkins 75



HI surface density (Mg pc?)

Molecular Fraction
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gas surface density (Mg pc?) = HI + H,

Krumholz et al. (2008, 2009)

Formiranje H, u
ekvilibrijumu: najbitnija
je zastita H, molekula

putum apsorpcije

zracenja od strane

Cestica prasine

(shielding) !

(A) MW: ~10 Mgpc? of HI needed to
shield H, from photodissociation.
2HI = f(2tot, Z)

2
2ol 2= f(2tot, Z, @y, D)
(B) Fraction of H, determined by:
- total gas surface density
- metallicity

ISRF does not play a significant role )
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GALFA-HI od 2005: 13,000 deg?
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Special thanks to Josh Peek, Brian Babler, Kevin Douglas & GALFACTS




GALFA-HI science: 20+ papers
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Zoom-in on the HI halo in Perseus

Medjuzvezdgna elfstlnk(j-lla A (mag)

GALFA-HI: HI
na rezoluciji
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D =200 — 350 pc,M ~10* Mg; Intermediate SFR
Age~10 Myrs = evolved
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Persej molecularni oblak:

procena H, preko IR %/sjﬂ

(D =200 - 350 pc 2 Ax = 0.4 pc)

HI from GALFA-HI H,: IR (IRAS) + Av (COMPLETE)
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H, u Perseju: @w@

(D =200-350 pc 2 | < | pc)

2., :GALFA-H |
2.}, : derived using IRIS 60, 100 um maps, 2MASS A, map
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Persej molecularni oblak:
H, preko IR:

(D =200 - 350 pc 2 Ax = 0.4 pc)
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Persej molecularni oblak:
H, preko IR:

(D =200 - 350 pc 2> Ax = 0.4 pc)
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HI surface density (Mg pc?)

HI column density (x10?' cm™)

Star forming cloud
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Do li je HI saturacija
prisutna na visokoj

rezoluciji? Yes.

HI saturates at 6-8 Mgpc? @0.4pc for
both star-forming and dark clouds.

ISRF of IC348 = ~2 ISRF of BIE

(ISRF ~Tdust6)
' Dark cloud [t =83 |:
BIE Tih0% |
§ Lee+12

Total gas surface density (Mg pc?) = HI + H,



Re = Ta / B

_Star forming cloud

Hi-H, tranzicija u

Perseju:

Assumed: Z = 1.0 Z
Fitted: dym=7.0~8.00rTym =
60-75K
Dust-shielding and H, self-shielding
equally important.
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HI surface density (Mg pc?)

H, fraction
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Da li je HI vazan za formiranje CO?

Xeo (102 em™2 K™ km™' s)
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Persejev Xco u kontekstu

Xco
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Persej: Xco u molekularnim oblacima zavisi od lokanih medjuzvezdanih usiova



Xco = N(H,) / I, i "HI halos"?

* Large degeneracy BUT Characteristic dependence on A,

PDR model
“Steady state & Equilibrium”

MHD model + Rad. Transfer
“Turbulent & Non-equilibrium”

Xco (em? K kmys)
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X_, variations: a factor of ~80 over ~7pc
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PDR model by Wolfire et al. (2010)



PDR: Photodissociation region - Analytical
Modelling

Photodissociation Region
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* Transfer zracenja kroz paralelne zone i balans formiranja i raspadanja molecula
* |D geometries: (e.g., van Dishoeck & Black 1986; Draine & Bertoldi 1996).
* Higher geometries: Only numerically studied (e.g., Spaans & Neufeld 1997). 4



Core-halo model
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Poredjenje sa najnovijim MHD modelima
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Zakljucak:
* U Perseju zastita molekula od strane cestica prasine u Hl
omotacima molekularnih oblaka neophodna da objasni:

N(HI), N(H,), CO i X5 (“Spitzer shield”).
* Sledeci korak: Taurus, California, Orion
(Elijah Bernstein-Cooper PhD)
* Dalije “CO-dark” H, hladan HI? Da |i H, nastaje iz hladnog ili
toplog HI?
* SKA & Pathfinders (e.g. GASKAP): testiranje u sredini sa mnogo
manjom kolicinom metala.

 ALMA, ATCA: posmatranja difuznog molecularnog gasa u
Magelanovim oblacima
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