Molecular Gas at the Galactic Centre:
Prospects for using the Upgraded ATCA
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e Introduction: Galactic Centre Molecular Clouds
—+ Physical properties of GC molecular clouds

— Current status of instruments, observations, surveys

e New Prospects for GC Molecular Observations
— Environments of young, massive stellar clusters
—+ Interactions with magnetized non-thermal filaments (NTFs)

—+ Correlations between X-ray and molecular emission



Physical Properties of Molecular Gas
In/Around Galactic Centre (r<200 pc)

o warm: 30-200 K; average ~70 K “—points to awdltspresds hehig mrshoidsn

e dense: n > 10 cm™* % reruised fer stbrlihy
o large AV: 15-50 km s~ -

e velocities “forbidden”: non-circular orbits (X;, X;)
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“GC Molecular Cloud Complex” (CO emission; Oka et al. 1998)
e Sgr A, B, C + HIl regions - intense CO emission, large AV

—+~2-10 pc molecular filaments, arcs
—rexpanding arcs, shell-like features; sharp edges
—ranti-correlation with radio cont. features
—rassociation with WR stellar wm:isf :Iusters
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Current Status of GC MM-observations
e Number of recent, large scale surveys

—+ Nobeyama 45-m, '2C0, '“CO survey (Oka et al. 1998)
—+ High resolution (17"), detailed images of inner 2 x 1 degrees

—+ Tokyo-Onsala-ESO-Calan Galactic CO(2-1) survey (Sawada et al. 2001)
—+ Lower resolution (9'), overall kinematics, structure

e VLA/BIMA observations of central 15 pc (Sgr A)_

-+ McGary et al. 2001; Wright et al. 2001
+ VLA: NH; (1,1), (2,2), (3,3) - resolution ~16"
—+ BIMA: HCN(1-0), HCO*(1-0), H42a - resolution ~13" x 4 "
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Fig. /. Contours of CS J=2-1 emission i
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Zoom In: OVRO + 30m CS(2-1) image — integrated intensity
shown in greyscale, 8.3 GHz VLA continuum contours (res 8”)
Ltmg, Goss&Morris 2004 .
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What is needed:

¢ more complete (u,v) coverage (OVRO/BIMA-few hours)
e observations to detail morphology & velocity structures



I. Molecular Gas near GC Massive Stellar Clusters
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¢ Relationship between stellar clusters, ionized and molecular gas — sFm:::*
ok
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e Strong WR winds — morphological effects in molecular gas? ’j:“_‘ : ’ﬁ
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¢ Formation of such clusters in these molecular clouds?
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model:

magnetic reconnection at
NTF/molecular cloud interfaces
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Two etawmples of NTE /elovd iwlevackions :

4 ). Stnguhn et al.: The interaction of G359.54+0. 18 with its ambient medium
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lll. Correlations between 6.4 keV X-rays
and Molecular Material
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e Diffuse 6.4 keV emission in GMC SgrB & C (BeppoSaz, ASCA, Chandra)
—+ Sidoli et al. 2001; Murakami et al. 2000; 2001ab

L 7 e K- ion nebula: from energetic burst of SgrA*?
pessitl e X-ray reflectio 4&1\&“ s, ,_,;Erm-sh,, £ Gt ik

;lml o peaks of 6.4 keV correlate with expanding molecular shells/bubbles
|, = (Sgr B2, Martin-Pintado et al. 99; Radio Arc, Tsuboi et al. 97)
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