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- [[zvor: M. Robberto, Astronomy Picture of the Day, NASA, ESA]



Meduzvjezdana materija

¢ lonizirani, atomski 1 molekularni plin, praSina 1 kozmicke zrake
+» Nekoliko faza s obzirom na temperaturu 1 gustocu pratina

+» Numericke simulacije: magnetohidrodinamika (MHD)
¢ Visok stupanj nelinearnosti

Faza T K] [7n[em™]
Vruca ionizirana materija
(hot ionized medium; HIM)
Topla ionizirana materija
(warm ionized medium; WIM)
Topla neutralna materija
(warm neutral medium; WNM)
Hladna neutralna materija
(cold neutral medium; CNM)
Molekularni oblaci
(molecular clouds)

~ 100 | ~ 1072

~5.10°| ~05

~5.103|~ 05 -2

~ 102 | ~ 107

~ 10 ~ 103




*» Meduzvjezdani plin: neutralni 1 ionizirani

Field 3C196 (RA. 123.4° DEC. +48.2) Field A (RA. 111.7° DEC. +48.2)

[Izvor: A. Bracco et al., A&A, 2020]
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¢ Faze neutralne materyje: _
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% Najjaca korelacija s
hladnom materijom
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[Izvor: A. Bracco et al., A&A, 2020]
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% MHD simulacije
¢ Pokazuju najvecu korelaciju s toplom materijom

¢ Pitanje: Je l1 rastav faza iz mjerenja konzistentan?
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[Izvor: https://en.wikipedia.org/wiki/Hydroge
n_line#/media/File:Hydrogen-SpinFlip.svg]
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[Izvor: https://en.wikipedia.org/wiki/Hydroge
n_line#/media/File:Hydrogen-SpinFlip.svg]
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[Izvor: https://en.wikipedia.org/wiki/Hydroge
n_line#/media/File:Hydrogen-SpinFlip.svg]
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Simulacije Promatranja

[Bellomi et al 2020.] [npr. EBHIS]
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< 128° piksela; L =150 pc
¢ Izotropni spektar UV zracenja
¢ Pocetni uvjett:

> B, =3.8uG

> G, =1 Habing

> £ =05
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[Izvor: E. Saury et al., 2014, A&A 567, A16]
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[Izvor: E. Saury et al., 2014, A&A 567, A16]

[Iz simulacije Bellomi et al., 2020.]

log(ny/cm=2)




% Prijenos zracenja
% hv<<kT
«» Rayleigh-Jeansov zakon

T, =T(1—e ™)

[ViSe informacija u: Physical Processes in the Interstellar
Medium, Lyman Spitzer, Jr., Princeton University Observatory]

«» Definicija optiCke dubine
& hv <<kT
o [okalna termodinamicka ravnoteza
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% Prijenos zracenja % Definicija opti¢ke dubine

& hv <<kT & hv <<kT
+» Rayleigh-Jeansov zakon «» Lokalna termodinamicka ravnoteza
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[ViSe informacija u: Physical Processes in the Interstellar
Medium, Lyman Spitzer, Jr., Princeton University Observatory]
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% v, =[-50 km/s, 50 km/s]



[A. Marchal et al., 2019, A&A 626, A101]

+» Rastav faza 1z opazanja

«» Rastav spektra na Gaussijane

«» Faze se odvajaju granicama u
standardnoj devijaciji
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» Iz tlaka i temperature:

Ny = [ nyg dz

BN CNM-to-total
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«» Iz temperature sjaja 1 ROHSA paketa:
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% Res= 1%




Simulacije 1z Bellom et al..: EBHIS promatranja:

B CNM-to-total Observed relative column densities in Field-B (Bracco et al. 2020)
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¢ Python kod za izraCun temperature sjaja dostupan na GitHub-u
¢ https://github.com/BarbaraSiljeg/Brightness-temperature-of-2 1 -cm-line-from-a-simulation

¢ Analiza podataka mozda povecava udio hladne faze neutralne materije

«»» Umjetno je povecani udio hladne faze moguci uzrok pronadene jake korelacije
hladne faze 1 1onizirane materije

% Potrebna je daljnja analiza za donoSenje ¢vrstih zakljucaka
J 1] y ]



Hvala na pozornosti!




