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Astronomers can only observe but not 'touch’
cosmic objects or make experiments with them
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Spitzer and WIS
most of them are related with HIl regions
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3D structure using velocity information

Radial velocity as a third coordinate

1,000

500

Declination offset (")

<

observer

CO filament fragment

Deharveng et al, 2005, 2006

1,500 1,000 500 0 =500 -1,000 1,500 -2,000

Right ascension offset (s)

[Cll] position-velocity diagram
Pabst et al, 2019, 2020




3D structure using combinations of images

Optical + infrared images confirmed results from spectroscopy
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Declination (J2000)

tar-forming complex S254-S258
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Observations
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Observations with MaNGalL @ Zeiss 1000

Images of HIl regions
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Observations with the 6m BTA telescope
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6 (J2000)

Maps of the foreground extlnctlon

USIng the ratIO Of Ha tO Hﬁ positions of the exciting

B-type stars

v ¥
. 6 i
E : W
5 - I S 257
I I
|
—_ 4 41 l
> ") |
g 3 - |
> |
< 2 - |
|
18°00' R | - |
= I
0 . l !
g ~100 O 100
>
< 6
S I N ¥ H,
5 - _ | s 256 H
17°57" in] | 2
~ 4 7 E 2 " ¥ Hs
g | P H
f—i 3 - % "‘: " n
6h13m12s 00 12m48° i, g L)
|
1 - l
|
|
0 = I = I
—200 —-100 O 100
r (acrsec)

Kirsanova, Moiseev, Boley, submitted



S255 looks as 'classical' spherical HIl region

Original VS dereddened

Colour composite image: Hp, [Sl], [OlIl]
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6 (J2000)

Maps of electron density

using the [Sll] lines A6716/A\6731
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Enhancements of electron density on the borders of Hll regions

e diffuse UV photons, which penetrate
through a clumpy dense neutral
medium and ionize it
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Ro-vibrational emission of Hz, excited by FUV photons
appears near the H2 dissociation front
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* projected distances between the
jonization and dissociation fronts
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* simulations with uniform density
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3D structure of the HIll regions

Foreground extinction and total column density of neutral material

H(H)
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o 5255 is partly surrounded by dense
neutral gas from all sides
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e S257 iIs situated on the border of a b
molecular cloud and does not have
dense front and back walls
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 compact Hll region S256 is deeply
embedded into molecular cloud
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3D structure of the HIll regions
star-forming complex S254-258

optical image
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Conclusion

* The three-dimensional structure of the observed HIl regions is varied:
o 5255 is surrounded by the dense gas from all sides

o S257 does not have dense front and back walls

o 5256 Is deeply embedded into molecular cloud.

* |n spite of the different spatial distribution of the atomic and molecular gas,
the clumpy structure of the medium can explain the observed electron density
distribution and the broad layers of atomic hydrogen around the ionized gas.



Conclusion

This study is a part of a large project

$255/257 MaNGalL /Zeiss-1000

Zeiss-1000/MaNGaL

e and many more Hll regions!

« MaNGaLl gallery https://www.sao.ru/hqg/
Isfvo/devices/mangal/gallery_sky.html
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