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Abstract

We have analyzed the temperature and column density around the S140 cluster of young stellar objects by combining Herschel PACS and HIFI observations with ground-based
mapping observations of mm-wave lines and continuum.

We used the DUSTY radiative transfer code to fit simple models to the continuum observations to derive constraints on the source luminosities and dust distributions around IRS

1,2, and 3, as well as SMM 1. The high spatial resolution of the Herschel data allows us to analyze the relative effects of the gas and dust density distribution and the location
and luminosity of heating sources on the overall intensity distribution.

We also compare the spatial distribution of gas and dust temperatures and find significant differences between them. The velocity information in the lines allows us to separate
the quiescent component from outflows when deriving the gas temperature and column density.

From the mapping observations of multiple *CO transitions we perform an LTE analysis via rotation diagrams. A detailed comparison of the conditions at the position of IRS 1
and at the ionization front, close to the submm peak, shows very different chemical compositions and excitation temperatures.

Continuum Analysis Spectral Line Analysis

Single pointing of Herschel PACS/Spec in Range Scan Mode 4'x4' maps using the IRAM-30m telescope in the 85-270GHz windows
Continuum sampled at 11 wavelengths from 73 — 187um; line emission was masked — spatial distribution of the emission from common tracers such as CO isotopes, HCN
Added published ground-based and airborne images at 11, 24, 31, 37, and 450um isotopes, CN, C,H, CS, HCO, SiO, ...

Combined with single point Herschel/HIFI observations of many species between 520 and

step: 5 K (Tax)

Divided IRS1/SMMI1 region into 3 parts with separate DUSTY component for each
* Low Column Hemisphere to East; High Column to West; Compact SMM source; Draine & Lee (1984) dust
* Nine free parameters explored in large grid (576,000 models)
* Fit peak fluxes at IRS1 (37, 73, 125, 187, 450um) and SMM1 (450um), spatial profiles along dashed lines

Separate temperature and column density analysis for different velocity components!
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Use of separately fitted temperatures for dense and thin gas to measure column densities

* Density gradient well-constrained to quite shallow, ~r¢ * Multiple velocity components contribute to the total column density

* Implies most of diffuse emission powered by IRS 1 * Column densities towards IRS1 are consistent with dust model and normal gas

* Central optical depth (DL dust) ~ 120 phase abundances

* Luminosity of SMM1 ~ 200L., but not well constrained * Hot gas detected towards the South-West, favoring the model with additional
heating from SMM1




