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1. INTRODUCTION

We present preliminary results of Herschel PACS range

spectroscopy data toward 10 high mass young stellar objects

(YSOs), taken as part of the key program Water in Star-forming

Regions with Herschel (WISH, van Dishoeck et al. 2011). We

attempt to find evolutionary trends of physical/chemical
properties in high mass star formation.

High mass YSOs are expected to have a high accretion rate
(~10-3 Mg/year) or small cores merged. They become a main
sequence star as still embedded in a cloud, which results in a

HIl region developed around (e.g., Zinnecker & Yorke 2007,
Beuther et al. 2006).

Using the same data sets

presented here but
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include that CO takes a
larger role in line cooling
for high mass YSOs than
low mass and for earlier

stages than later.

« Herschel Space Observatory (2009-2013)
3.5 m primary; PACS, HIFI, SPIRE
« Photodetector Array Camera & Spectrometer (PACS)
« Spectrometer
Red 57-105 um and blue 105-210 um cameras
5x5 spaxels (9.4 arcsec x 9.4 arcsec spatial pixels)
R = A/AN = 1000-5000

Obijects (van der Tak et al. 2013)

Mid-IR-quiet and mid-IR-bright objects (MIRQ/B)

"Radial" distributions of continuum at 58-62 um (L) and 163-173 pum (R)
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hms °rr km/s Lo kpc
BRAGCEI 2039008 +422248 -45 13x10* 15
AFGL 259 2029247 +40 1119 -55 22x105 33
W3-IRS5 022540.6 +620551 -384 1.7x105 2.0
W33A 181439.1 -175207 +37.5 4.4x10* 2.4
G327-0.6 553088 -543701 -450 50xI0* 3.3
NGC6334-| 1720533 -354700 -7.7 26105 17
G34.26+0.15 1853186 +01 1458 +57.2 32x105 3.3
G5.89-0.39 (W28A) 1800304 -240402 +10.0 5.Ix10¢ .3
NGC7538-IRS | 2313453 +612810 -57.4 13x105 27
W5IN-el 1923438 +143026 +59.5 1.0x105 5.I

HMCs and MIRQ have the
concentration ratios close to 1
and shallow-steep patterns,
which suggest higher
extinction even in FIR. Note
that W51N-e1 shows an
overturn pattern, which is
consistent to a strong [OlII]
peak off the continuum peak.

5. CONCLUSIONS
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Based on the concentration ratios between MIR and FIR and
between continuum and CO, HMCs appear to have higher
extinction. It suggests that HMCs could be the earlier stage

than MIRQ/B objects, rather than between MIRQ/B and UCHII.
Further investigations with more molecular lines and modeling

will be carried out.
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4. MOLECULAR/ATOMIC LINES
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Water lines in absorption and emission

CO lines all in emission

J=22-21 (118.581 um) - J=13-12 (200.271 um)

OH lines in absorption/emission

CH lines all in absorption

[OI], [CI], [N1I], [Olll] lines: absorption/emission but not fully
checked for off-position contamination

W3-IRS5 spectrum (Karska et al. 2013)
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« HMCs (and MIRQ) have the highest concentration ratios of

continuum to CO 14-13. It indicates that HMCs have a
relatively lower CO flux and/or a relatively strong continuum
at the center, which suggest a high extinction. The strong
continuum might also be due to a high accretion luminosity
(e.g., Osorio et al. 1999).
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