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•  W e identify forty s ix [CII] com ponents  th at are  as sociated w ith  dens e  m olecular clouds  as  
traced by th e  13CO  em is s ion in our CO  survey us ing th e  M opra tele scope . 

•  W e com bine  [CII], 12CO , 13CO , and  C18O  obs ervations  to derive th e  ph ys ical conditions  of th e  
[CII]-em itting regions  in our sam ple  of dens e  clouds  us ing a PDR m odel grid.

•  O ur  re sults  sugge st th at CII em is s ion is  a good tool to differentiate  betw e en regions  of m as s ive 
star form ation (h igh  dens itie s/strong FUV fields) and regions  th at are  distant from  m as s ive stars  
(low er dens itie s/ w eak e r FUV fields).

•  In th is  unbias ed sam ple w e  find th at m ost of th e  [CII] em is s ion from  PDRs com e from  w eak  
FUV radiation field regions .  

[CII] Com ponents Associated w ith  Dense  M olecular Clouds Com parison w ith  PDR  M odel Calculations

•   Th e  [CII] fine -structure  line  at 158μm , is  an excellent tracer of th e  w arm  diffus e  gas  and Ph oton 
Dom inated Regions  (PDRs) interface betw e en th e  m olecular clouds  and th e ir surrounding atom ic 
envelope s .

•  H e re  w e  pre s ent th e  first re sults  on th e  m olecular cloud-atom ic cloud interface from  th e  Galactic 
O bs ervations  of Terah ertz C+  (GOT C+ ), a H e rsch el Key Project study of [CII] em is s ion in different 
environm ents  in our Galaxy. 

•  W e h ave collected data along a dozen line s  of s igh t pas s ing th rough  th e  inner Galactic dis k  betw e en 
longitude s  330 degre e s  and 25 degre e s .

•  Since  th e  [CII]/12CO  and [CII]/13CO  ratios  are  predicted to be  very s ens itive to th e  strength  of th e  FUV 
field and H 2 volum e dens ity, w e  us e  our obs e rvations  togeth e r w ith  a grid of PDR m odels  to contrain th e  
ph ys ical conditions  of th e  obs e rved regions .  

Ack now ledgm ents : H e rsch el is  an ESA space obs e rvatory w ith  science  instrum ents  provided by European-led Principal Investigator consortia and 
w ith  im portant participation from  NASA. Th is  w ork  w as  perform ed by th e  Jet Propuls ion Laboratory, California Institute of Tech nology, under 
contract w ith  th e  National Aeronautics  and SpaceAdm inistration. JLP is  a Caltech  Postdoc at JPL supported by NASA funds .    

•  W e com pare  th e  obs e rved [CII]/12CO  and [CII]/13CO  
line  ratios  w ith  th e  re sults  of a PDR m odel grid in 
order to  determ ine  ph ys ical conditions  of th e  [CII]-
em itting clouds .

•  W e us e  th e  predictions  of a grid of sph e rical PDR 
m odels w h os e  input param eters  are  th e  clum p m as s , 
H 2 volum e dens ity at th e  clum p surface, and strength  
of th e  FUV radiation field (χUV,0 ; in units  of th e  Draine  
19 78 field). Th e  m odel grid w as  calculated us ing  th e  
KOSM A-tau PDR m odel (Störzer et al. 19 9 6) and is  
available on-line . 

•  In Figure  3 w e  s h ow  th e  constrained value s  of th e  H 2 
volum e dens ity (upper panel) and FUV radiation field 
(low er panel) for our sam ple of clouds . Th e  grid 
provide s  solutions  for M =10-3-100 M ☼ . A clum p m as s  
of 100 M ☼  alw ays  provided th e  be st fit to th e  
obs e rvations . 

•  W e find tw o  CII com ponents  as sociated w ith  
m olecular clouds  h ave h igh  volum e dens itie s   (>105 

cm -3) and strong FUV fields   (betw e en 104-106 χUV,0). 
Th e  rem aining com ponents    h ave m ore  m oderate  
volum e dens itie s  betw e en 103-105 cm -3 and w eak e r 
strength s  of th e  FUV field betw e en 1-100 χUV,0  

Figure  3: Re sults  of th e  com parison betw e en [CII]/12CO  and [CII]/13CO  ratios  for 
all identified [CII] com ponents   and th e  PDR m odel grid s h ow ing th e  constrained 
range s  in H 2 volum e dens ity (upper panel) and FUV radiation field (low er panel).R eferences

Conclusions

•  W e s elect [CII] com ponents  as sociated w ith  dens e  
m olecular gas  by s earch ing for 13CO  counterparts .

•  W e com bine  th e  [CII] data w ith  obs e rvations  of 
 12CO , 13CO  and C18O   tak en w ith  th e  M opra 22m  
tele scope in Australia.

•  W e find 46 [CII] com ponents  w ith  12CO  and 13CO  
counterparts .  O f th os e , 12 also s h ow  C18O  em is s ion.

•  In Figure  2, w e  pre s ent th e  [CII]/12CO , [CII]/13CO  
and [CII]/C18O  integrated intens ity ratios  for th e  
identified  com ponents  as  a function of th e
[CII] integrated intens ity.
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Figure  2: Th e  obs e rved [CII]/12CO , [CII]/13CO , and [CII]/C18O  
integrated intens ity ratios  for th e  sam ple of [CII] com ponents  
th at are  as sociated w ith  dens e  m olecular clouds .
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Figure  1: (Upper Panel) Exam ple H ers h el/H IFI  [CII] spectra s h ow ing Gaus s ian fits  of  th e  identified com ponents  w ith  and w ith out 13CO  counterparts . (Low er Panel) M opra 12CO , 13CO  and C18O  spectra obs erved tow ards   th e  [CII] line s -of-s igh t.
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