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crar,  The Principle of Deriving a 3D Structure

A Shallow OH Absorption Line

Continuum behind clouds The Galactic Centre

A Far Cloudet

A Near Cloudet

. ‘ Diffuse Continuum Emission
Sawada et al. (2004) Line of Sight

A Deep OH Absorption Line



é@ The Principle of Deriving a 3D Structure

EXxcitation temperature: Tex = 4K

N
Iy == 7)A—e™))

/

Brightness Temperature: Observable

\ 4

Optical depth: T = (.15 X TCO

Sawada et al. (2004)
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@@ The Excitation Temperature

Nupper . &exp (_ hv )
Nlower 93 kTeX

lex = Tex(Nupperz Nlower)

The excitation temperature is a function of column densities.
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@@ The Optical Depth

3 g hv
- A uppel‘N 1 e
. 87-“}03 Ylower A ( . ( kTex)) ¢v
Ly = Ty (Nupperz Nlower)

The optical depth is also a function of column densities.
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CRD Case of knowing background continuum

Iy, = (Tex B Tc) (1—e™")

The brightness temperature is a function of column densities.




e«  OH Ground States
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Observations of four lines can solve four column densities.




ém\ The Equations

Toi665 = (Tex 1665 (N2, Vi) = c1665b(1 — g~ Tv1ees (N2, N4))

To1667 = (Tex 1667 (N1, N3) — Teqge7) (1 — @7 vree7 1, V)

Tor612 = (Tex 1612 (N, N3) —{Tere12) (1 — e~ Torenz(Ve M)}

Tor720 = (Tex 1720 (N1, Na) = Tea720)(1 = g~ Tv1720(N1, Na))
A

Background continuum
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. Case of the Galactic Centre

c T,=00..—7)A—e"")

e 1665-and 1667-MHz lines blend together.

|\Ne need two more equations.
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Case of the Galactic Centre

(1) = (0.25°,0°)

ICRAR

(1, b) = (0.25°, 0°) -
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Observed line of 1667 MHz ||
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. Assumption 1

|crﬁ‘ﬁ\
N

The excitation temperatures of 1665- and 1667-
MHz lines are equal.

Tex 1665 = Tex 1667




@ﬁ Assumption 2
=/

&

The column density of OH is proportional to the
column density of $3CO.

N3+N4=f X T13CO

v

18 Tcoy,. -2
4.7 X 10-° X [1 K]m

13



Q"“\ Case of the Galactic Centre

Tosesr = (o r66r (o, N3) =|T Tegger) (1 = e~viser (Vo 1)

To1612 = (Tex 16122, N3) — Tch1612)(1 — g~ Tvi612(N2) N3))

Th1720 = (Tex 1720(N1, Ny) —EITclno)(l — g~ Torrzol, )

hviees/k _ hviee7/k
In(/V,) = In(/V:) —In(V)

Fraction of continuum

behind molecular clouds. N+ =f X Teq




- OH Data (SPLASH, Dawson et al. (2014))
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ICRAR

CO Data (Dame et al. (2001))
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The Mllky Way in Molecular Cloudir
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Testing the method

ICRAR

(L b) = (1°,0°)

Observed line of 1665 MHz
Modelled line of 1665 MHz
Observed line of 1667 MHz
Modelled line of 1667 MHz
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Face-On View (b = 0.25" )
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Face-On View (b =0.125" )
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Face-On View (b =0" )
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Face-On View (b =-0.375" )
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- Future studies

<)

® \We have observed the OH spectral lines towards the
CMZ with VLA.

® The data reduction of CO (Mopra) Is ongoing.




(wq Summary

® \We found a new method of calculating OH column
densities.

® \We have derived a three-dimensional structure of the
molecular clouds in the Galactic Centre.




