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HexGal:

" Aims to study the physical and- Chemlcal composmon

~of the'ISM in galactic nuclei using HIF1 spectroscopy .

. 0 ISM in.thé galactic center region "
- detailed investigation of the GC region

-

Gas excitation in starbursts and ULIRGs .
~ CO & fine structure line exc:ltatlon
o The extragalactlc water trail

* 0 Chemiical corﬁplexity of extragalactic nuclei
" - Line surveys of selected sources
- Absorption line study in selected sourcé

ISO: detections of H,O in extragalactic
objects, but no observations below 1.5
THz

=> only high excitation lines

HexGal water trail:
First systematic survey for H,O low-level
transitions in active galaxies

ortho—H,0

00 1113 GHz




Mrk273
Arp220
Arp299

NGC 4038/39
NGC1068
Mrk 231
NGC6240

SB/AGN Major Merger
SB/AGN Major Merger
SB/AGN Major Merger
SB Major Merger
AGN/SB

AGN/SB

AGN/SB

ULIRG
ULIRG
LIRG
LIRG
LIRG
ULIRG
LIRG

600

S
o
o

Energy (K)

N
o
o

ortho—Hz0

,ow

para—Hz0

1113 GHz




M82:

SUBARU multi color
optical image

Water observations |
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First detection of H,0 and H,O* / Fignt Ascension (12000
Surprise: H,O* absorption stronger HIFI beam:

than H,O 19" for p-H,0(141-0¢y)
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HIFI beam:




p—H;0 17,0 Vsys
. 2co(1-0)

119” average
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Vsys

P—H20 255—14; !
“coi-0)  21.5” average

Velocity (km/s)

Water absorption detected in the line wings
as well as red-wards of the systemic velocity

The lack of absorption is most likely due to
geometry (e.g. located behind the continuum)

Water emission detected at all velocities
where CO emission is detected.

=H,0O abundant in the gas phase at
all nuclear velocities
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PDRs:

greyscale: HCO Garcia-Burillo etal 2002
contours: CO(1-0)
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Right Ascension (J2000)

Shocks:

contours: SIO Garcia-Burillo etal 2001
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for t>>1 absorption depth ~ fc

Continuum covering factor:

1) random distribution in beam
=>H,0 :fc= 7%
=>H,0*:fc= 13%

2) Limited to the region determined
from the CO line profiles:
=>H,0 :fc ~45% !
=>H,0":fc ~80% !
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=1 @ 120um (quite long A, max. T,,)

=T, <20K

for H,O (144-0y) and
H,O" (141-0q)
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HIFls spectral resolution highly required o
0 * - { - 2 & 8 =
Relation to H,O emission not clear yet ¥ 1% %7 fovy
=0-H,0 will shed more light on its origin 5 5 839 gég
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Water excitation is complex (IR pumping
important). Higher excited H,O line
(e.g. from SPIRE) highly desirable.

Larger sample of galaxies required...




