Start running auto/orion_hii_pdr

orion_hii_open with two changes
—Extend into PDF
—sphere

Measuring ionization parameter

This parameter is widely used since easy to
measure

Larger U, higher temperature, ionization

Intrinsic emission line spectrum

Line formation includes
— Continuum photo excitation (fluorescence)
— Collisional excitation / deexcitation
—Line trapping due to line optical depths
—Line destruction due to “background opacity”

—Background opacity includes continuum
absorption / scattering such as
» Electron scattering
» Photoelectric absorption
» Grains

The intrinsic spectrum includes all this
physics

What about dusty regions?

The dust extinction across the H" region
must be small
—The H* - HO ionization front occurs at optical
depth unity at 912A
—That optical depth is usually dominated by
hydrogen photoelectric opacity
—The dust optical depth at 912A is almost
certainly << 1

—The dust optical depth in the optical is ~10x
smaller than that

Very high ionization parameters are an
exception, discussed
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Intrinsic, emitted spectra

+ Hazy 2, Section 2.10

Emitted spectrum

+ Accounts for absorption and scattering
outside of the line formation region

¢ This is very geometry dependent and can
model an H* layer on the face of a
background molecular cloud

—Most H Il regions have this geometry

¢ For most geometries,, we recommend using
the intrinsic spectrum and correcting for
external reddening after the calculation

+ Hazy2 Section 2.10

Main output — Hazy 2

Chapter 1
OuUTPUT

1.1 Overview

et
Hut Region / FDR

stput actually shown is from the Orion

1.2 Header Information

Several lines of output echo the input commands and outline some properties of the initial
coatinuuns

Observed Quantities — Hazy 2
Chapter 2
OBSERVED QUANTITIES

2.1 Overview

This section describes how to convert the quantitics actually used or predicked by CLOUDY into
commonly observed ones

ation field with the label “Inci”™. The total continuum [units
Il energies is given with this label and a wavelength of 0, T
o evaluated at two wavekengths, 4860 A and 1215 A, as AF, or vF,.
il

ergem ™2 571 integrate
incident radiation ficld

What are all those lines in the main
output?

THE EMISSION LINES

9.1 Overview

pn. The code is being
C++ and objects. This

9.2 The main emission-line printout

The main emission line printout was briefly described in the Chapter OUTPUT. This section goes
nto more detail

Output organization. The printed list is sorted into four large groups of columns, with cach
ub-divided into four smalle lumns, The first sub-column is either the
Jesignation of the ion producing the line or an indication of how the line is formed.
th, with a 0 to indicate a continuum. The third
! into cither

nd sub-column is the line wavele

sub-column is the log of the power in the line, in the units given in the header (erg s

8/4/17



Reading in a predicted spectrum

¢ Save transmitted continuum
¢ table read "func_trans_punch.trn"

¢ Tsuite / auto
—func_trans_save.in, func_trans_read.in

Fine and coarse continuum grids

¢ Shaw+ 2005

MOLECULAR HYDROGEN IN STAR-FORMING REGIONS: IMPLEMENTATION
OF ITS MICROPHYSICS IN CLOUDY

G. Suaw.' G. 1. Fisun:
Rece

ABSTRACT
Much of the baryonic matier in the universe is in the form of Hy, which includes most of the gas in Galactic and

the thermal bal:
5. Modelis

rstellar cloads. Molecular hydrogen plays a sig ein

can be important as a 5

O 0O = ©

of observatio

b1 astrophysical en
hments in which Hs is an

his microphysica
his work formss

oonan constilucns

Speed ups

¢ Hazy 1, Sec 19.17

Open source

¢ Contributions welcome!
¢ Cloudy user group on
¢ Code must be compatible with our license

# Also, use the user group to ask any
questions, or to report bugs
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