
MODULO  -  Observing progress

NGC 1140: 39+55=94 hrs IRAM and 15 hrs APEX time 
allocated (although lost a significant amountof IRAM time 
to bad weather). 9 transitions observed, although 
detections of only 4 CO transitions [but significant upper 
limits for 13CO(1-0), HCN(1-0), CS(2-1), CN(1-0), C18O(1-
0)]. IRAM TAC refused HCO+ !

BCD equatorial sample: ~36 hrs 12CO(1-0), 12CO(2-1) + 
32 hrs to do 12CO(2-1), 12CO(3-2) APEX (Swedish time). 
Period 87 reapplied for only 12CO(3-2)  (ESO, Swedish).

BCD equatorial sample: additional IRAM time to make up 
for time lost to wobbler problem  (very recently observed):



NGC 1140: First case study (�  -10o, fortunate for ALMA)

NGC 1140
12+log(O/H) = 8.2

HII regions powered by SSCs containing ~4000 O4 stars (assuming 
18.2 Mpc distance) (Hunter+ 1994a, de Grijs+ 2004): faintest of 6 
clusters 3 x 30Doradus.



NGC 1140 CO detections



Physical conditions in NGC 1140 with Radex

Using the 4 CO detections + 
13CO(1-0) UL, predict 4 line 
ratios with Radex grid with:

Tkin = 20 – 100K
N(CO) = 1015 – 1019 cm-2

n(H2) = 103 – 108 cm-3 
12C/13C = 25, 50, 100
Source size = 1 – 20 arcsec

Best fi t gives
 
n(H2) ~ 105.2 cm-3,
Tkin ~ 29 K 



Physical conditions in NGC 1140 with Radex, continued

Using the 4 CO detections + 
13CO(1-0) UL, predict 4 line 
ratios with Radex grid with:

Tkin = 20 – 100K
N(CO) = 1015 – 1019 cm-2

n(H2) = 103 – 108 cm-3 
12C/13C = 25, 50, 100
Source size = 1 – 20 arcsec

Best fi t gives 

Source size ~ 14 arcsec
N(12CO) ~ 1019 cm-2, 
assuming V=40 km s-1, 
abundance 13C/12C = 100 



Physical conditions in NGC 1140 with Radex, continued



Equatorial BCD sample: Mrk996



Equatorial BCD sample: Mrk 900 (NGC 7077)



Equatorial BCD sample: UM 448



Northern BCD sample: Haro 3
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