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425 hr GT key program using HIFlI and PACS

See http://www.strw.leidenuniv.nl/WISH
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Follow water trail during star and
planet formation

D. Lommen

Dark pre-stellar cores® Low-mass YSOs @ Disks
Infrared dark clouds Intermediate mass YSOs
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pre-stellar core® YSO's® disks@® comets



Early highlight

L1157-mm outflow
D=440pcl, ,=11L,

Nisini, Liseau, Tafalla,
Benedettini et al. (2010

Water traces ‘hot spots’ where shocks dump energy to cloud




lces are abundant and common!

Ices can contain significant fraction of heavy eleents (50% or more)
Boogert et al. 2008




Further motivation



Previous observations of HO
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The WISH program



Red: HIFI
Blue: PACS






80 mK!

V-V g (km/s)



The prestellar core L1544

0

Vigg (kem/s)
Limit much lower than prediction
Implies water abundance < 10 for n=10°cm-3

1.3 mm continuum map from Ward-Thompson et al. (1999)

Caselli et al. in prep




HH46: envelope and outflow

van Kempen, Kristensen, Herczeg et al. 2010




Physical structure protostellar envelope
spherical ‘passively heated’ model

l Herschel beam

High-T chemistry: O + H,
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RT model of SED and Freeze-out
submm continuum

extent® fit density power
law, mass and extent

Schoier et al. 2002
Jargensen et al. 2002



Possible water abundance structure in protostellarevelope
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HH 46



Low-mass YSOs: NGC 1333

p-HO
ground-state
line

outflovs\

N Absorption in outer envelope

Kristensen et al. in prep




Excited H,O and CO lines

Kristensen, Visser, Yildiz et al. in prep



Line profile related to geometry?

i I IRAS 4A
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Broad and weak H,'°O lines

Abundance H,O
high in outflow (10°-104)
but low in envelope (~16)



Intermediate mass YSO program

Johnstone,
Fich,
McCoey

et al.

As for low-mass YSO, spherical model cannot fit C@ata




From low to high mass YSOs

Low and intermediate YSQOs similar but high-mass line
much stronger and more complicated line profile







NH

Hydrides in Star Forming Region W3 IRS5

"SH*

H,O*
"OH*

Diagnostics of UV (+ X-rays) heated outflow walls
Benz et al. 2010



3 =45 mK 3 =10.0 mK



Conclusions
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Where it all started....

Thanks to the HIFI and PACS instrument teams!



