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(Image : AFGL 2591 in infrared light from the NIRI instrument mounted
on the Gemini North in 2001)

HERSCHEL / HIFI

« Herschel Space Observatory performs imaging photometry and
spectroscopy In the far infrared and sub-mm regions.
« Heterodyne Instrument for the Far Infrared (HIFI) Is one of the
science instruments on Herschel.
- Broad coverage 490-1250 GHz and 1410-1910 GHz
- 7 bands utilizing low-noise dual-polarization receivers
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The excitation temperature of p-H,O 1,,-04 (top), p-H,O 2,,-1;; (middle), and the p-H,O 1,,-049/p-H,0 2;,-
1,; line ratio (bottom) from optically thin emission (N=101> cm, left) to optically thick emission (N=10%°
cm2, right) as function of Kinetic temperature and H, density calculated with RADEX (Non-LTE, large
velocity-gradient code, van der Tak et al. 2007).

RESULTS & DISCUSSION

1. We detect eleven rotational transitions of H,O, H,'O,
and H,'%0 toward the massive star-forming region

AFGL 2591.

- Absorption line :

(broad : by outflow / narrow : by foreground cloud)

- Emission line : H

,0, H,10, and H,%0

(broad : by outflow / narrow : by envelope)

2. We derive the optical depth and column densities with

absorption lines of

Hzo 111'000 aﬂd HzO 212'101.

Column Density [1013 cm 2]
Molecule Broad Narrow
(blue-shifted outflow) (foreground cloud)
H,O 1;1-0p 3.0x+0.5 2.1+1.8
H,O 215-1; 12.9+3.8 3.8+14

3. We construct rotational diagrams for emission lines In

H,1’O, H,0, anc

H,O (only broad component). We

derive rotation tem

H,170 & H,'80

H,O
(broad component)

neratures and column densities.

101+£17 0.5£0.1

+

4615 12.3+4.8

4. Considering the error and the blue-shifted outflow, the
column density from broad absorption line in H,0 1,;-
Oqo IS similar to that from broad emission component In

H,0.

5. Non-LTE models indicate that a kinetic temperature of ~
200 K, density of ~ 108 cm3, and column density of ~

10%* cm reproduce the observations.




