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Introduction
The chemistry of interstellar molecular clouds is a 
key subject in the study of core evolution and star 
formation. The Magellanic Clouds, with their small 
distances, their low metallicities, their small dust-to-gas 
mass ratios, and their high ultraviolet radiation fields 
provide an environment, which drastically differs from 
anything encountered in the Galaxy. It thus offers 
unique opportunities to study molecular clouds and 
star formation at boundary conditions that are 
exotic by Galactic standards.

Motivation
Because of its small dipole moment, ∼0.1 debye, 
rotational lines of CO can trace low density gas (a 
few 100 cm-3). HCN, HNC, or HCO+, with a dipole 
moment of ∼3 debye, require much higher densities 
to become detectable, i.e. to reach excitation 
temperatures well above the temperature of the 
cosmic microwave background. One of the most 
important high density tracers  is ammonia (NH3) 
with its numerous inversion lines, permitting  
observations of  a large number of transitions at very 
different excitation in a limited frequency interval
(20 − 50 GHz). Ammonia is abundantly found in
Galactic molecular cloud cores, both in dark clouds
and in regions of massive star formation. Particularly
high abundances are reached in so-called hot cores,
like Sgr B2(M) and (N), where evaporation from dust 
grains can lead to detectable inversion lines up to 
3000 K above the ground state. It is therefore 
surprising that so far no ammonia has been reported
from the Magellanic Clouds with their high level of
ongoing star formation.

Project
For the ammonia detection experiment, we chose 
one of the two most prominent molecular cores in
the LMC, N159. Observations were carried out with 
the Australia Telescope Compact Array (ATCA).
Attempting to reach an order of magnitude sensitivity
improvement relative to the work of Osterberg et al. 
(1997, PASA 14, 246), a total of 4 hours of 
integration time was used in the EW352 configuration.
The measurements were carried out in October 2004.

Results
Fig. 1 shows an overlay of a Spitzer 70µm image    
(logarithmic grey scale), a Mopra CO J=1−0 map  
(black contours, angular resolution about 40 
arcsec) and  the ammonia emission

Fig. 2 shows the detected lines, the relatively 
bright (J,K) = (1,1) line and the much weaker 
(2,2) line (including line fits), which can be 
compared with the lineshape of the much 
more extended CO J=1-0 transition, which has 
been scaled down by a factor of 100. The 
agreement is not perfect, possibly suggesting 
that a part of the ammonia emission is arising 
from a tiny hotspot which is irrelevant for the 
overall CO profile. The NH3 (2,2) / (1,1) ratio of 
integrated line intensities corresponds to a 
kinetic temperature of about 16 K. We should 
note, however, that the detection of higher 
excited inversion lines might reveal an NH3 
emitting  gas with a higher kinetic temperature.

Conclusions and Outlook
Our study shows that NH3 is rare in the LMC 
and presumably even rarer in the SMC. 
Nitrogen is underabundant by an order of 
magnitude in young stars of the LMC. The 
intense radiation field, against which NH3 is 
particularly vulnerable, and a small dust to gas 
mass ratio may lead to an efficient destruction 
of the molecule. Ammonia can only survive in 
the very best shielded cores of the LMC. 
Complementary kinetic temperature tracers 
are therefore needed to explore the so far 
poorly constrained parameter Tkin  in molecular 
cores of the Magellanic Clouds.  

(white contours). Apparently, NH3 arises from 
only a tiny fraction of the extended molecular 
cloud associated with N159.
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