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NH; (1,1) Emission Peak Temperature Maps
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Hot gas emission in the CMZ




Kinematics of the Inner Galaxy with NH,
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Colours = NH;(1,1) ,
Contours = CO (1-0) (Dame et aI
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Kinematics of the Inner Galaxy with NH,

0 100

—100

Colours = NH;(1,1)
Contours = CO (1-0) (Dame et aI 2001)
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Galactic Latitude (deg)

Water masers NH;(1,1) integrated intensity [dense molecular gas]
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Large number of surveys in recent years searching for high mass protoclusters

Based on measured gas density these seem destined to predominantly form

Open clusters
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G0.253+0.016 — the initial conditions of a young high mass cluster?
(aka “The Brick”, “The Lima Bean”, “M0.25”, “Mr Hankey”)
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Longmore et al 2011 submitted

GO0.25

1.4x10° M,
Radius 2.8pc

Almost no signs of current
star formation

Gravitationally-bound so
likely to form stars

Initial conditions
— | of a precursor to a
YMC

Potentially unique in Galaxy?-

Detailed study can reveal important
information about YMC formation and

S help test theoretical models
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Mosaic of GLIMPSE infrared around water maser positions
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Mosaic of GLIMPSE infrared around water maser positions

Star formation associations




Mosaic of GLIMPSE infrared around water maser positions

Evolved star associations

-




Mosaic of GLIMPSE infrared around water maser positions

Unknown associations




Mosaic of GLIMPSE infrared around water maser positions

i 63 (70%) associated with star formation

e 20 (22%) associated with evolved stars

* 7 (8%) unclear associations







* A 3mm spectral line survey at 115GHz — MALT-115

e A 7mm spectral line survey at 45GHz — MALT-45
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ocusses on emission from many strong spectral lines: N,
13CS, H41a, CH,CN, HC,N, 13C34S, HNC, HC13CCN, HCO*, HCN
HNCO, C,H, SIO, H13CO+ and H13CN

e 3000 cores throughout the Galaxy based on ATLASGAL
continuum sources
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e Survey requires some sort of fast mapping, which can be
accomplished by sampling very quickly or spacing
observations over many beams.
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* Increase sensitivity/speed

* Use cross-correlation data to position masers
e Use auto-correlation data to map extended emission
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Maxim Voronkov (ATNF)
Cormac Purcell (U. Leeds)
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* Fast mosaicing mode (6 seconds per pointing)

* Observe multiple spectral lines (42.2-44.2GHz &
47.2-49.2GHz)
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CH;OH Class | maser — strongest Class | transition at
44.069GHz. Typically shows up in shocked gas/outflows, but
occasionally found close to Class || masers.

SiO (1-0) masers: multiple vibrationally excited masing
transitions — star formation + evolved stars.
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 Use CABB: can get spectral index from 42.2 — 49.2GHz
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* Class | CH;0H masers
e SiO (1-0) v=1,2 masers

35



{

‘ 1 1 1

24%

Right Ascension (J2000)




¥ & (1-0) Peak Temperature Map
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Possible differences in CS and NH,
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CH;0H and SiO Masers
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CH;0H and SiO Masers
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CH;OH and SiO Masers

Mopra spectra
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MALT-45 Pilot Summary

Things to do:

* Better baseline subtraction

e Extract continuum data

* More OTF mapping tests

* How will zoom modes improve the data?



MALT-45 Pilot Summary

CS (1-0), Class | CH;0OH masers, SiO (1-0) masers,
RRLs and continuum
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CCAT Synergies

 CCAT is ideally suited to sensitive Galactic plane surveys
relevant to star formation

| I PPN [ I IS R B PR BRSSP S B

CCAT needs a multi-element

(~100), multi-spectral line

“linstrument to do this
gas (CH3Cﬁ;ana ioﬁised g;as (RF'{Ls)




