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Light is much harder than gravity
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Documentation

4 In docs directory in Cloudy download

+ Also on web share under “docs” folder

THE 2017 RELEASE OF Croupy
Review

THE 2017 RELEASE OF Cloudy
I. Ferland', M, Chatzikos
N. P.

G

F. Guzmén', M. L. Lykins', P. A, M. van Hoof?, R. J. R. Williams®
Abel’, N. R. Badnell”, F. P. Keenan®, R. L. Porter”, P. C. Stancil®
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Quick Start Guide to CLOUDY C17

|

Introduction

Two very simple models
Geometry

Composition and density
The incident radiation field
Other commands

The code's predictions
Example calculations
How to make this plot

REFERENCES
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Veusz Cookbook
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Cloudy QSG Chapter 1

# Accurate simulation of physical processes at the
atomic & molecular level

— Physical processes treated from first principles, not with
sub-grid physics or simple fitting formulae

+ Assumptions:

—energy is conserved

— (usually) atomic processes have reached steady state
¢ Limits:

— Kinetic temperature 2.7 K< T <100 K

—No limits to density (low density limit, LTE, STE) for 1
and 2 electron atoms

— Radiation field 30 m to 100 MeV

12



Simultaneous solution of

+ Gas ionization

— From ionization balance equations
¢ Chemistry

—Large chemical network based on UMIST
+ Gas kinetic temperature

—Heating and cooling
¢ Level populations and emission
¢ Grain physics

—Charging, CX, photoejection, quantum heating
¢ The observed spectrum

— Radiative transport

7/12/21
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Cloudy is a microphysics code

¢ Emphasis is on doing the atomic and
molecular physics from first principles

¢ If we get the microphysics right, the
macrophysics will take care of itself

¢ Many codes have dynamics, shocks, or 3D,
as an emphasis, sometimes using Cloudy to
get the microphysics
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Osterbrock & Ferland
Astrophysics of Gaseous Nebulae

¢ There were three versions,

this is the 374 Asfrosthysics

—Don called this “AGN3” Gaseous Nebulae
+ Any version is OK

+ PDFs of chapters we will
use are in the docs folder
of the web share

15



Cloudy version C17.02

¢ We set this up, ran a model, and created plots, as
our homework last week

¢ The last three major Cloudy reviews are also in
the docs folder of the web share

7/12/21
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The Cloudy download

r c¢17.00
4 527 MB uncompressed » B tsuite
* 468 MB of this is data, 9.4 MB > source
1S source > scripts
+ 88.8% atomic & molecular [ library
data > doxygen
> docs
» | | data
v reagme.txt
e others.txt
w license.txt
w license_doc.txt
17
Documentation

+ QSG Quick Start Guide ", e,

2Nne

v docs sns

¢+ Hazy 1, all commands > latex ane
. . s hazyl.pdf L0

¢ Hazy 2, description of 8 hazy2pat o/
output, comparison with  UineLabels.tx 212
observations ¢ QuickStart,pdf eny

¥ readme.txt 10/2

. ¢ species-db-list.pdf v/

+ Hazy 3, not compiled, ® SoeciesLabeint 202
badly out of date’ some & stout-refs-list.pdf V3
N . > doxygen ang
physics is described there » . guuite ans

» o library ang

» Itsuite ane

- scripts ane

> source ane

> tsuite ane

¥ license_doc.txt °n

¥ others.txt 3/2¢
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Documentation

+ LineLabels.txt M
— List of all lines known to T
the code g :zv;:l'
& 2y2.|
+ SpeciesLabels.txt S o
— List of all species (atoms, & QuickStart,pot
. ¥ readme.txt 10/2
ions, and molecules) % species-db-list.pdf
known to the code ¥ SpeciesLabels.txt

& stout-refs-list.pd!

+ Can be recreated by
running LineLables.in
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Photoionization Simulations for the Discrimimating Astrop, St
Tovimas | Browe s | View i ] Sews
Wanfuge Inbee ety Lo Ot
Welcome to the Cloudy home page!

Clowdy Is 8 spectral synthesis code designed to simulate conditions in interstellar matter under @ broad range of conditions. It is provided for
General use under BN open SOUMCe License.

Please post question or problems n the Cloudy + Biscussion board. Updates 10 Coudy will be announced on that Board.

€17.00, Is refeased. - This paper discusses what Is new. Follow the StepllyStep instructions for downkoading and Instaling the code, or 5o
SFBGHE 10 the DownioISLINS PAgE 10 ODRAN L. NewC 17 explaing improvements and changes.

Cloudy - Workshops Summer 2017

Queen's University Boifast: 31 July - 4 August 2017 We are pleased to announce the Cloudy Workshop 2017, which will be held i the
Schock of Mathematics and Physics at Quoen's University Belfast. For more information, of o register, visit -this site, Registration open

Tou Guliermo Haro advanced schosd on modesing the ceized universe wil be had ot INADE (1natruto Necons! e Aetroics, Opeca y

Forther int e topie Introdwend i e sk ek, ith ecturts by Glors Delpeo-nplede (L U Gary Feiand Urivers
Kentucky), Christophe Monsset (IA-UNAM), Hagai Netzer (Tel Aviv Universty), Masuel Peimbert (1A-UNAM m-qm umoe) o)
website has further details and instructions 1or applying for the School. Registration closed
Getting started with Cloudy

The VidecPage haes 8 video showing Row to Bulld and run Clowdy.
StepByStap INStructions for SowAloading a2d INSLAIING the Felease Versisn, and runving the code o vanous placforms.
Or you can 9o straight to the DownlosdLinks page.

StefarAtmospheres In Goudy are now very flexibie. They are described on this web site rather than in Mazy.

Knawntrosier:

re descrived on this page.
HotFlues are small COMECtions to the sowrce that flx proiems discovered after the Current stable version was released.

https://www.nublado.org/

20

7/12/21

& Adsociates

Photvionization Stmulations for the Discriminating Astrophyvicist Simce 1978 St
| v T T T
Wan Puge Ineee ey 1o O
Welcome to the Cloudy home page!

Cloudy Is a spectral synthesis code designed to simulate conditions in interstellar matter under @ broad range of conditions. It is provided for
General use under BN open SOUMCe License.

Please post questien or problems n the Cloudy + Siscussion board. Updates 10 Coudy will be announced on that Board.

€47.00, ta refesved. ~Ths paper Gscusses vt s new. Follow the StepyStep insructions for downloading and instang the code, or g0
SFBGHE 10 the Downlosct .mwmmn« NewC17 explaing improvements and changes.

Cloudy Workshops Summer 2017

Quesn's Unkversity BeMtasts 31 July - 4 August 2017 We are pee
Schoot of Mazhematics and Physics at Quoen's Uiniversity Belfast. Foo

the Cloudy Workshop 2017, which will be held in the
O t0 register, vist - this So, Registration open

The Guillermo Haro advanced school o0 will e hakd at INAOE (Isstimuto Naconal de Astrofisca, Optica y
Eectronica,

enantzintia, Puedia, Mexico) from July 3rd, school wil provide a comprehensive, state-of -the-art,
#pproach to the modeling of s, from AGS stars to actve SAIaCic nuce, to an audience of vp £ 40 young
researcrers, mai students and postdocs, il consist of a Cloudy Gary Fertand. m-«wmﬂ I Seive|
further Into the topics Introduced during Pwith lectures by Gloria Delgaco-lnglada (LA-UNAM), Gary Ferland (Univers!

Kentucky), Christophe Morisset (1A-U] el A Unirers), Macuel Pembert (IA-UNAM, 303 Manica AoBrgue { umot) Trus|
website has further details and . Registration closed

Getting started with Cloudy
The VidecPage has 8 video showing Row to Suikd and run Clowdy .
StepByStep INStruUCtions for Sownloading 84 INSLAIING the rEkease versicn, and runsing the code o vanous plasforms.
O you can 9o straight to the DownlosdLinks pege.
SteflarAtmospheres in Coudy are now very flexibie. They are described on this wed site rather than in Mazy.
Knawrosierns are descrbed on this page.
HotFines are SMAll COECtions t the $ourte UL flx Sobiems Giscovered after the Current stabie verson mas released.

https://www.nublado.org/
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s for the Discriminating Astrophysicéss Since 1978
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Introduction to installing Cloudy

This page containg s2e By Sep Instructions for installing the current stable version of Cloudy, Kary, the cose's documentation, Is Incuded in the
Somnload.

Lach verson of the code has & set of pages giving updates, The ¥
These are bug fixes AL were not ICudes in the version of the C

Tns page lists comections that need to be made to the downloaded source
availadie for downioad and used o generate the Output from the test sute.
50 the het fixes should be appied after the test suite has been run and your System vaidated. A Knownfrobiems pege ists known problems with
that version of the code. The Revisionsistory Dage Ests improvements.

Cite the code by giving the version number and 3 reference 0 the last major review of Cloudy,  Ferfand ¢ al. (2017) . An example would be

< 17.00 of Cloudy, Wst described By Ferland et al. (2017)". The, years from now, when Smeone wants Lo know how 8 answer
Was cbtained, the version used to 0btain it can be retrieved from the o/d versions Rart of this wed site. The print citation command will prink the|
cormect tation for the version you are wing.

Setting up this version

1. Download the code, data, snd documentation. This creates several drectories, Each Contains 8 readme.htm file describing the costents of that
Grectory.

2. £SePath - Instructions for how 10 specey where the data fies are located, Tmportant! The code will not run # & cannce find the data fles.
3. CompleCose - how to compie the code wsing & variety of compiiers.

4. RunSmokeTest - check that the code works

5, HunCode - This explains how to execute the code,

6. MpParaliel describes how to use the optimize and Grid commands on  paraliel cluster, sing ether NP e a makefiie

7. CompieStars - You must compie some stedar data files ¥ yOu wank o use the some of the table star command to inchade realistic stellar
=

8. TestSune is a large number of test Cases that you should run 0 confirm that ait is wel. This is @ crkical step snce it will check for bugs in your

compiler. That directary also CONtaIns & roup of rograms that show how £ call the Code 38 & Subroutine

22

Where to go for help

¢ https://cloudyastrophysics.groups.io/g/Main
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Running cloudy

¢ “run” file contains
/Users/gary/cloudy/trunk/source/sys_llvm/cl
oudy.exe -r $1 2> $l.err

¢ If file “model.in” contains input, then
—run model &
— Produces output “model.out”

—The model will run in the “background” when
the line ends with &

24



Runtime options

¢ Appear after cloudy.exe
¢ Described at

¢-r
— | use this in my workflow

for your workflow
¢ Cloudy.exe —h
— Will show all options

— Required for grids to work
— Study the options and consider what is best

http://trac.nublado.org/wiki/RunningC17

7/12/21
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The test suite

¢ Fully tests the code after any
change
—“Monitors” allow automatic

comparison of current with
previous results

¢ Provides examples of how to
use Cloudy

— But may include extraneous
commands for testing

v

YyYYYYYYY

sCnpes
source
tsuite
auto
crash
experimental
mpi
plots
programs
slow
¥ clean_tsuite.pl
W mem-monitor
¥ ReadMe.txt

— Or backwards compatible # rerun_parallel.pl
¥ run_balanced.p!
¢ Useful examples of how to set # run_paraliel.pl
up a simulation ¥ run_service.pm
¥ RunServiceBal.pm
2 _sim template.txt
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