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BPT Diagram & Strong-lined methods

= What can we do if we cannot detect the
faint lines needed to measure ratios
described in AGN3 Chapter 4 & 5?

= Because object too faint, or
= Telescope not big enough?

BPT
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CLASSIFICATION OF EMISSION-LINE SPECTRA
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Other possibilities ...
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BPT due to range of U, Z?
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Don’s version of BPT
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Purpose of BPT diagram

= BPT and VO use ratios of strong lines to
classify the emission-line region
—HIll region, PN, AGN, shock,
—Quasar, Starburst galaxy, NLRG, Seyfert

= Others try to measure chemical
composition, metallicity, or ionization
parameter

Special rules for temperature grids

18.3  Grid start point, end point, increment [ linear |

Paramcters for those commands with the vary keyword (soc Table 17.1 0n page 239) can be
varied within a grid. Each command with a vary option must be followed by 3 grid command

8
keywoed linear is incloded on the grid en these

quantitics. As an example. the following will produce a grid of
temperature of S000, 10000, 15000, aad 20000 K

+ vary
grid

18.5 Beware the grid command treatment of temperatures!!
The following will crash with an fpe

temperat ¢ var

This is becamse of the rule stated above that the grid command treats temperature ranges as logs
unkess the keyword limear occurs.
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Strong lines, close together
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The grid command — Hazyl Chap 18

Computes a grid of models in parallel on multi-core
machines

Include “vary” keyword on commands with variable
parameters (Chapter 17.4)

“grid” command specifies lower, upper bounds, and
step size

—Radius 13 vary

—grid 1323 2

Save files with grids

= “Save grid” command saves step parameters
—Summary of error conditions
— Check for problems

= “no hash”, “last”, options on other save commands




16.69.7 Save line list [absolute]

This reads in a list of emission lines from a file and reports the predicted line intensities, It is
designed as a way to obtain predictions for a subset of the lines that are predicted during a series
of calcul s. It is often used together with the grid command when doing grids of calcu
or with the time command when following the evolution of a time-varying continuum source.

Filenames

These are tricky since two appear in this ¢ d. All save ds have the name
of an output file in double quotes. This is the first filename on the command line. The file
containing the list of emission lines is within the second pair of quotes. In the following example

save line list "output.txt® “LineListMII.dat*®

the save output will go to output . txt and LineListHII.dat contains the set of emission
lines. Predicted intensities for the list of lines contained in the second file will be output into the
first file.

Units of lines in line list

Save line list ratio

The ratio option

If the keyword ratio appears then the ratio of adjacent lines will be output. There must be an even

number of lines in the line-list file. The output will have the ratio of the intensity of the first

divided by the second, the third divided by the fourth, etc. This provides a quick way to look at

line ratios as a function of other parameters. The grid command can produce grids of calculations.
Suppose the file 1inelist .dat contains the following:

0

# the (O IIT) temperature indicator

0.3 5006.84

Blnd 4363

‘The command
save line list ®03.1in® ratios from "linelist.dat"

would report the ratio of the [O 1] A5006.84 to the 14363 line.
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Units of the line brightness

Intrinsic line intensities are given by default. The keyword emergent will give those instead. The
lines will be relative to the reference line by default. If the keyword absolute appears then they
will be given in absolute units. the same units as the third column in the main emission-line
output. By default these are ergem™2 5! for the intensity case and ergs™! for the luminosity
case. The print line surface brightness command, described on page lﬁ.\‘. can change the

absolute units for all the lines to surface brightness, either st

! or arcsec




