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Abstract

The purpose of this package is to draw the spectrum of elements in a simple
way. It's based on the package pst-spectra, but with some extra options. It
relays on the pgf/TikZ to draw the desired spectrum, continuous or discrete. As
in pst-spectra there are data available for the spectra of 98 elements and their
ions. It also allows the user to draw a spectrum with their own personal data.

In this version the previous data was extended to include lines from Extreme
UV to Near IR (10nm < X < 4000nm). See section The lines data below for more
information.

There is now the possibility to redshift the lines of spectra, entering directly the
redshift value or by entering the velocity and the angle to compute the redshift
value (Doppler Redshift).
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pef-spectra 2.0.0 What’s new

Installation and usage

pgf-spectra is placed under the terms of the XTEX Project Public License, version 1.3 or
later (http://www.latex-project.org/Ippl.txt). pgf-spectra loads and only requires the
package tikz.

You need to put the style file (pgf-spectra.sty) in a location where pdflatex can find them.
According to the TDS conventions this may be a subdirectory named tex/latex/pgfspec-
tra/ or tex/latex/misc/ in your (site specific) installation tree (insert your appropriate
directory delimiter instead of /, if needed).

If you are using pdflatex, just can simply include the style file without any option via the
\usepackage command: \usepackage{pgf-spectra}

For more detailed information see section The lines data.

What's new

e The package can now be loaded with one of the following options:

- \usepackage [NIST]{pgf-spectra} (default)
- \usepackage [LSE] {pgf-spectra}

Range of spectral window from 10nm to 4000nm (previous version from 380nm to
780 nm).

Added the lines data outside the visible range for the 98 elements.

No more dependency on the package ifthen (code rewrote with the \ifx TgX primi-
tive).

Setting/disabling global options to draw the spectra’s with the new commands:

- \pgfspectraStyle[options]
- \pgfspectraStyleReset

New keys:

- axis ticks

- backIRUV (only for emission spectrum)

—= IRcolor (for emission lines and for background in absorption spectrum)
— UVcolor (for emission lines and for background in absorption spectrum)
- redshift

- show redshift value
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pef-spectra 2.0.0 What’s new

e The issues with the zooming of the pdf viewer sometimes introducing blank lines in

the spectra have been fixed:

The rendition should now be working for every zoom (I hope!):

Many thanks to Daniel Garcia’s suggestion to solve this problem!

e Fixed the problem when putting the spectra inside any horizontal TgX box, like
\makebox, \mbox Or \hbox.

For instance, the code \makebox|\textwidth][c]\pgfspectra[element=He]:

- had as a result in the previous version (version 1.0):

— and will result in current version (2.0.0) at:
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pef-spectra 2.0.0 The lines data

The lines data

There are two data sets availbale for drawing the spectra: one based in the previous
version, whose data was initially obtained from the package pst-spectra and the other
obtained from NIST.

In both cases are included the lines for 98 elements, from hydrogen (Z = 1) to
einsteinium (Z = 99), except for francium (Z = 87). For each element there are
lines between 10nm and 4000nm (obtained from the referred pages at February
2021).

1 Data based on pst-spectra

This set was obtained from http://cdsarc.u-strasbg.fr/viz-bin/Cat?VI/16

According to the information on the page the listed lines are based on "Line Spectra of
the Elements", Joseph Reader and Charles H. Corliss CRC Handbook of Chemistry and
Physics. This book refers that «The table contains the outstanding spectral lines of neu-
tral (I) and singly ionized (II) atoms of the elements from hydrogen through plutonium
(Z = 1—-94); selected strong lines from doubly ionized (I1I), triply ionized (IV), and
quadruply ionized (V) atoms are also included.»

Note: pst-spectra documentation refers "Line Spectra of the Elements from
the Astronomical Data Center of NASA" as the source material, but I'm as-
suming the original source is "Line Spectra of the Elements", Joseph Reader
and Charles H. Corliss CRC Handbook of Chemistry and Physics, obtained from
http://cdsarc.u-strasbg.fr/viz-bin/Cat?VI/16.

To use this data set load the package pgf-spectra with the option LSE (acronym to
Line Spectra of the Elements):

\usepackage [LSE] {pgf-spectra}

2 Data based on NIST

This set was obtained from
https://physics.nist.gov/PhysRefData/Handbook/Tables/findinglist.htm

According to the information on the page the listed lines «includes data for the neutral
and singly-ionized atoms».

Note: This set is loaded by default. Because the data to search is slightly smaller
(only neutral and singly-ionized atoms) the time consumption when building the
spectra could be a bit lower.

To use this data set load the package pgf-spectra without options:

\usepackage{pgf-spectralt
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pgf-spectra 2.0.0 The commands

The commands

There are now for commands available:
e \pgfspectra or \pgfspectra[options list]
e \wlcolor{wavelength}
e \pgfspectraStyle[options]
e and \pgfspectraStyleReset

» Utilization of \pgfspectra
This command is used without options to draw the visible continuous spectrum:
\pgfspectra

When using options a continuous or discrete spectra in the visible region can be drawn,
for instance:

\pgfspectra[width=.5\textwidth,height=1.5cm]

\pgfspectra[width=\textwidth,element=Ne]

N o

» Utilization of \wlcolor{wavelength}

A command to convert a wavelength from 380 to 780 nanometers (or other value in the
range 10nm < X < 4000nm) to the respective color available as ‘wlcolor’:

\tikz{\foreach \x in {380,400,...,780}{
\wlcolor{\x}
\draw[fill=wlcolor] (.03%\x,0) rectangle ++(.6,.5)
node [midway,font=\tiny\bfseries,text=black!50] {\x};}

oo < v R R R R - . v 0 7o v 7]

\tikz{\foreach \x/\y in {10/0,100/1,500/2,1000/3,2000/4,3000/5,4000/6}{
\wlcolor{\x}
\draw[fill=wlcolor] (\y,0) rectangle ++(1,.5)
node [midway,font=\tiny\bfseries,text=black!50] {\x};}
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pef-spectra 2.0.0 The commands

» Utilization of \pgfspectraStyle[options]
Use this command to set the global style of all the subsequent drawn spectra:
\pgfspectralelement=Ne]

\pgfspectraStyle[width=.75\textwidth,axis,begin=100,end=1000,axis step=50]

6.

\pgfspectra[element=Ne,back=visible40,gamma=.6]

| | | | | | | | | | | | | | | |
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

\pgfspectra[element=Ne]

| | | | | | | | |
100 150 200 250 300 350 400 450 500 550 600

50 700 750 800 850 900 950 1000

Note you can locally override the settings defined in the global style:
\pgfspectra[element=Ne,axis step=100]

00

500 600

4

» Utilization of \pgfspectraStyleReset

Used to reset all the options of the spectra to their default values:
\pgfspectraStyleReset

\pgfspectra[element=Ne]

TR A 0 0
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pef-spectra 2.0.0 The options

The options

For the commands \pgfspectra and \pgfspectraStyle there are a set of options available
to draw the spectrum as described below.

The list of options is of the form ‘key’ or ‘key=value’ separated by commas.

width default: 0.9\textwidth
Sets the width of the spectrum.

\pgfspectra[width=10cm]

height default: Icm
Sets the height of the spectrum.

\pgfspectra[height=40pt]

element default: NONE
A single chemical symbol of an element or a list of chemical symbols.

\pgfspectra[element=H]

\pgfspectra[element={H,He}]

charge default: 0

The charge of the particle to draw the spectrum. Use ‘all’ to get all available lines for the ele-
ment, i.e, for the atom and all the positive ions that exists in the database.

\pgfspectra[element=He]
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pef-spectra 2.0.0 The options

\pgfspectra[element=He,charge=1]

\pgfspectra[element=He,charge=2]

Element “He"” with charge “2” have no lines to display.

\pgfspectra[element=He,charge=all]

Imin default: 0
The minimum intensity of the lines to put in the spectrum. Value from 0 to 1.

\pgfspectra[element=He,Imin=.5]

\pgfspectra[element=He,Imin=.05]

relative intensity default: false

Draws the lines respecting the intensity of the observed spectrum.

\pgfspectra[element=He,relative intensity]

relative intensity threshold default: 0.25

Sets the minimum intensity for the lines in the spectrum when using relative intensities. When
set to 0.25 a line with real intensity 0 will have a spectral intensity of 0.25 and a line with inten-
sity equal to the max intensity observed in that spectrum will have an intensity in the computed
spectrum of 1, assuming of course an overall intensity in the range between 0 and 1.

\pgfspectra[element=He,relative intensity,relative intensity threshold=0]

\pgfspectra[element=He,relative intensity,relative intensity threshold=.25]
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gf-spectra 2.0.0 The options

\pgfspectra[element=He,relative intensity,relative intensity threshold=.5]

\pgfspectra[element=He,relative intensity,relative intensity threshold=.75]

\pgfspectra[element=He,relative intensity,relative intensity threshold=1]

In fact setting the relative intensity threshold to 1 is equivalent to the spectrum without
relative intensities:
\pgfspectra[element=He]

line intensity default: 100

Draws all the lines with the specified intensity between 0 and 100 (as a percentage of the maxi-
mum intensity).

\pgfspectra[element=He,line intensity=0]

\pgfspectra[element=He,line intensity=50]

\pgfspectra[element=He,line intensity=100]

\pgfspectra[element=He]

gamma default: 0.8
Gamma color correction: any positive value.

\pgfspectralgamma=.1]
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pef-spectra 2.0.0 The options

\pgfspectralgamma=.8]

\pgfspectral[gamma=1]

\pgfspectralgamma=2]

\pgfspectra[gamma=5]

\pgfspectral[gamma=10]

brightness default: 1

Brightness color correction as in the CMYK color model. Value between 0 and 1. Zero stands for
black and one for the maximum bright. This option only works for the continuous component of
the spectra, to change the "brightness” of spectral lines use the option ‘'line intensity’.

\pgfspectra[brightness=.1]

\pgfspectra[brightness=.5]

\pgfspectra[brightness=1]

back default: black

Sets the background color of the spectrum. Only useful when there are spectral lines. Some
shorthand are defined to put the visible region in the background: ‘visible5’, ‘visible10’, ‘visi-
ble15’, ... , ‘visible100".

Note: this labels combined with the ‘brightness’ option makes it possible to achieve other values
on the background, since the visible amount (5%,10%,...) is multiplied by the value of bright-
ness.
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pef-spectra 2.0.0 The options

\pgfspectra[element=He,back=white]

\pgfspectra[element=He,back=black!50]

\pgfspectra[element=He,back=visible50]

\pgfspectra[element=He,back=visible50,brightness=.26]

backIRUV default: black
Sets the background color, only for the emission spectrum, outside the visible region
(10nm < X < 380nm and 780nm < A < 4000nm) (new in v2.0.0)

\pgfspectra[element=He,back=visible50,begin=100,end=1000,backIRUV=white]

IRcolor default: rgb(0.3157,0.2373,0.2373)
Sets the color for emission lines and for background in absorption spectrum in the IR region
(780nm < A < 4000mm) (new in v2.0.0)

\pgfspectra[element=He,back=visible50,begin=100,end=1000,IRcolor=white]

\pgfspectra[element=He,back=visible50,begin=100,end=1000,IRcolor=white,
absorption]

UVcolor default: rgb(0.3,0.2568,0.3)
Sets the color for emission lines and for background in absorption spectrum in the UV region
(10nm < X < 380nm) (new in v2.0.0)
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pef-spectra 2.0.0 The options

\pgfspectra[element=He,back=visible50,begin=100,end=1000,UVcolor=white]

\pgfspectra[element=He,back=visible50,begin=100,end=1000,UVcolor=white,

absorption]

lines default: {}
A comma separated list of wavelengths in the interval [10; 4000] .

(Interval updated in v2.0.0)
\pgfspectra[lines={400,500,550,700}]

\pgfspectra[lines={200,205,400,500,550,700,850,950,980%},begin=100,end=1000]

line width default: 1pt
The width of each individual line in the spectrum.

\pgfspectra[line width=2pt]

begin default: 380

\pgfspectra[line width=2pt,element=He]

The starting wavelength in nanometers of the spectrum (10 < A < 4000).
(Interval updated in v2.0.0)

\pgfspectra[begin=500]

end default: 740

The finishing wavelength in nanometers of the spectrum (10 < A < 4000).
(Interval updated in v2.0.0)
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pef-spectra 2.0.0 The options

\pgfspectra[end=500]

Remark: it’s obviously possible to set 'begin’ and ‘end’ at the same time and if desired

change the order of the wavelengths.

\pgfspectra[begin=500,end=700]

\pgfspectra[begin=700,end=500]

\pgfspectra[begin=780,end=380]

\pgfspectra[begin=780,end=380,element=He]

absorption default: false
Draws the absorption spectrum instead of the emission one.

\pgfspectra[element=H,absorption]

\pgfspectra[element={H,He},absorption]

axis default: false
Draws a nanometric axis below the spectrum.

\pgfspectra[axis]

| | | | | [ [ [ [ | | | | | | | |
380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780
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pgf-spectra 2.0.0 The options

axis step default: 20
The increment to use in the axis scale.
\pgfspectra[axis,axis step=50]

axis ticks default: 0
The number of minor ticks between two consecutive ticks in the axis. (new in v2.0.0)

\pgfspectra[axis,axis ticks=4]

380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780
Keep in mind, if you desire to divide two consecutive ticks into 10 equal parts set ‘axis
ticks=9":

\pgfspectra[axis,axis ticks=9]

(R O Ol L LA AR L AR L R e L e L R KRR
380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780

axis color default: black
The color of the axis.

\pgfspectra[axis,axis color=red!50!green!50!blue!50]

axis font default: \tiny
The font specs to use in the axis.

\pgfspectra[axis,axis font=\fontsize{3}{3}\itshape\selectfont]

axis font color default: white
The color of the font used in the axis.

\pgfspectra[axis,axis font color=blue!50!white]
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gf-spectra 2.0.0 The options

label default: false

Puts a label for the spectrum.

\pgfspectra[label]

\pgfspectra[label,element=He]

label position default: west
Sets the position of the label according to:
north west north north east
west spectrum east
south west south south east

\pgfspectra[label,label position=east,element=He]

label font default: \bfseries\small
The font specs for the label.

\pgfspectra[label,label font=\footnotesize\itshape,element=He]

label font color default: black
The color of the font used in the label.
\pgfspectra[label,label font color=blue!50!white,element=He]

label before text default: {}

Inserts text before the value stored in the label: if chemical symbols were provided, the label
has them stored, otherwise it is empty.

\pgfspectra[label,label before text=text\ ,element=He]
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pef-spectra 2.0.0 The options

Remark: The \, is to insert a space between the text entered by user and the text stored
in label.

label after text default: {}
Inserts text after the value stored in the label: if chemical symbols were provided, the label has
them stored, otherwise it is empty.

\pgfspectra[label,label after text=\ text,element=He]

redshift default: {}
Redshift (or blueshift) the spectral lines:

The redshift value (z) is defined as 1 + z = \.s/Ar Which leaves the observed wavelength to
Aobs = (1 + 2)Ag, given the emitted wavelength of the source (\g).

e Use ‘redshift=<numeric value>’ to directly enter the redshift value

or

e use ‘redshift={D=<numeric value 1>/<numeric value 2>}’ to compute the
Relativistic Doppler redshift with ¥ = <numeric value 1> and # = <numeric value 2>°.

The Relativistic Doppler redshift (1 + z) is calculated accordingly:

1+Z_1—|—Ecos0 5_3
V1 — o2 ©

where v is the normalized velocity (in units of the speed of light in vacuum, ¢) of the
emitter and 0 is the angle between the direction of relative motion and the direction of
emission in the observer’s frame (zero angle is directly away from the observer).

So, if the source of light is moving away from an observer, then redshift occurs (z > 0),
but, if the source moves towards the observer, then blueshift occurs (z < 0).

{]/\/9@\/"

(new in v2.0.0)

\pgfspectra[element=He,back=visible40,gamma=.6,axis,axis step=50,axis
ticks=4,begin=100,end=1000,redshift={D=.001/03}]

[ S I B S |
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

\pgfspectra[element=He,back=visible40,gamma=.6,axis,axis step=50,axis
ticks=4,begin=100,end=1000,redshift={D=.001/180}]

(R R R R B R R R SR U B SR
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
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pef-spectra 2.0.0 The options

\pgfspectra[element=He,back=visible40,gamma=.6,axis,axis step=50,axis
ticks=4,begin=100,end=1000, redshift=.5]

I |
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

\pgfspectra[element=He,absorption,gamma=.6,axis,axis step=50,axis
ticks=4,begin=100,end=1000, redshift=-.5]

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

show redshift value default: false
Writes the value of the redshift (left below the spectrum). (new in v2.0.0)

\pgfspectra[element=He,back=visible40,gamma=.6,axis,axis step=50,axis
ticks=4,begin=100,end=1000, redshift={D=.001/03},show redshift value]

R R R A R R R R A B A AR S R
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

Relativistic Doppler redshift z=0.001 (v=.001c; §=0°)

\pgfspectra[element=He,back=visible40,gamma=.6,axis,axis step=50,axis
ticks=4,begin=100,end=1000, redshift=.5,show redshift value]

-
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
redshift z=.5
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pef-spectra 2.0.0 Examples

Examples

Here are some examples for drawing some eventually useful spectra:

\pgfspectra[element=He,axis,label,label position=north west,
label after text=\ emission spectrum:]

He emission spectrum:

| | | | | | | | | | | | | | | | | | | | |
380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780

\pgfspectra[element=He,axis,label,label position=north west,label after text=
\ emission spectrum:,relative intensity,relative intensity threshold=.5]

He emission spectrum:

| | | | | | | | | | | | | | | | | | |
400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780

\pgfspectra[element=He,charge=all,line intensity=50,Imin=.05]

\pgfspectra[element=He,absorption,axis,label,label position=north west,label after
text=\ absorption spectrum:,relative intensity,relative intensity threshold=.5]

He absorption spectrum:

| | | | | [ I | | | | | |
380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780

\pgfspectra[element=He,charge=all,absorption,line intensity=50]

\pgfspectra[element=He,charge=all,relative intensity,back=visible75,gamma=2]

When the lines are manually inserted it’s possible to use ‘label before text’ only with personalized
text. In the next three examples ‘label before text’ is used to make labels for a multiple choice
problem, omitting evidently the type of luminous font.

v' Laser He-Ne
\pgfspectra[begin=380,end=740,lines={633},line
width=1.25pt,width=.75\linewidth,label,axis,label before text=(A),axis
font=\fontsize{4pt}{6pt}\selectfont]
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pef-spectra 2.0.0 Examples

v Fluorescent lamp

\pgfspectra[begin=380,end=740,lines={380,425,450,525,550,600,625,640,705%},
line width=1.25pt,width=.75\linewidth,label,axis,label before text=(B),axis
font=\fontsize{4pt}{6pt}\selectfont]

v Blue LED
\pgfspectra[begin=380,end=740,lines={450,451,452,453,454,455,456,457,458,459,
460,461,462,463,464,465,466,467,468,469,470,471,472,473,474,475,476,477,478,
479,480,481,482,483,484,485,486,487,488,489,490,491,492,493,494,495,496,497,
498,499,500,501,502,503,504,505,506,507,508,509,510},line width=1.25pt,
width=.75\linewidth,label,axis,label before text=(C),axis
font=\fontsize{4pt}{6pt}\selectfont]

(©)

v Sun like spectrum
\pgfspectra[element={H,Fe,Mg,Na},absorption,line intensity=40,Imin=.05]

v Sirius like spectrum

\pgfspectra[element={H,He},absorption,line intensity=40,Imin=.05]

v “Classical” emission spectra of elements:
\pgfspectra[element=H,back=visible40,gamma=.6,label,axis,Imin=.05]

| | | | | | | | | | | | | | | | | | |
380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740

\pgfspectra[element=He,back=visible40,gamma=.6,label,axis,Imin=.05]

| | | | | | | | I i I I | | | | | | |
380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740

\pgfspectra[element=Ne,back=visible40,gamma=.6,label,axis,Imin=.05]

| |
380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740
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pef-spectra 2.0.0 Examples

v’ Series of hydrogen:
\pgfspectra[element=H,line width=.5pt,begin=50,end=1950,axis,axis
step=100,axis ticks=4,back=visible40,gamma=.6,brightness=.5,label,label
position=north,label font=\footnotesize,label after text={ydrogen Lyman, Balmer
and Paschen series (wavelengths in nm)}]

Hydrogen Lyman, Balmer and Paschen series (wavelengths in nm)

[ T e e T I I S O B O B (B O B I BN
50 150 250 350 450 550 650 750 850 950 1050 1150 1250 1350 1450 1550 1650 1750 1850 1950

v Redshifted & Blueshifted lines of hydrogen using the \foreach statement:

\pgfspectraStyle[axis,axis ticks=4,back=visible40,gamma=.6,line width=.5pt]
\pgfspectra[element=H,label,label position=north west,label
font=\footnotesize,label before text={spectra of\ }]

\foreach \SQ/\z/\shift in {H/0.01/redshifted,H/-0.01/blueshifted}{
\pgfspectra[element=\SQ,label,label position=north west,label
font=\footnotesize,label before text={\shift\ spectra of\ },label after
text={\ (z=\z)},redshift=\z]

\foreach \SQ/\z/\shift in {H/{D=0.01/0}/redshifted,H/{D=0.01/1803}/blueshifted}{
\pgfspectralelement=\SQ,label,label position=north west,label

font=\footnotesize,label before text={\shift\ spectra of\ },redshift=\z,show
redshift value]

by

spectra of H

I T O A L
380 400 420 440 460 480 500

redshifted spectra of H (z=0.01)

O e T O A A
380 400 420 440 460 480 500

blueshifted spectra of H (z=-0.01)

380 400 420 440 460 480 500
redshifted spectra of H

I B O T A B e
380 400 420 440 460 480 500
Relativistic Doppler redshift z=0.01 (v=0.01c; 6=0°)

blueshifted spectra of H

I I I I I I [ !
380 400 420 440 460 480 500 520
Relativistic Doppler redshift z=-0.01 (v=0.01c; 6=180°)
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Recommendations and known issues

The code could be a bit slow, so if there are many spectra to draw, the time consumption
to get them could be high. In that case it's preferable to compile individual spectrum via
the preview package, for later inclusion with \includegraphics{<filename>.pdf}:

4 <filename>.tex
\documentclass{article}
\usepackage{pgf-spectral}
\usepackage[active ,tightpage]{preview}
\PreviewEnvironment{tikzpicture}
\setlength\PreviewBorder{1ipt}/
AANKRRRRRANNNNANT

\begin{document}
\pgfspectralelement=H,width=15cm]
\end{document}

Hint for TgX 'limits’:
If tex capacity exceeded when running...
«! TeX capacity exceeded, sorry [main memory size=2000001].»

just make a \newpage at the point of origin of the message (ejecting the page releases
the TgX memory!)

The code

4 Hugo Gomes @ 15/04/2016 (v1.0)

4 Hugo Gomes €@ 15/03/2021 (w2.0.0)
IR RN R NN R AR R RN I
\NeedsTeXFormat{LaTeX2el}/
\ProvidesPackage{pgf-spectra}[15/03/2021 pgf-spectra v2.0.0]/
\RequirePackage{tikz}/
\DeclareOption{LSE}{\input{./spectra.data.LSE.tex}}/
\DeclareOption{NIST}{\input{./spectra.data.NIST.tex}}/
\ExecuteOptions{NIST}/

\ProcessOptions\relax/
R s
\definecolor{wlIRcolor}{rgb}{.3157,.2373,.2373}/ NEW
\definecolor{wlUVcolor}{rgb}{.3,.2568,.3}/ NEW

7
\newif\ifwl@absorption/
\newif\ifcur@elem@exist/
\newif\ifwl@drawaxis/
\newif\ifwl@axislabel/
\newif\ifwl@intensity/
\newif\ifwl@redshift/ WVEW
\newif\ifwl@RSvalue/ NEW

/4 defining PGF keys
\pgtkeys{/wl/.cd,/
element/.get=\wl@element , /
element/.store in=\wl@element, /
element/.default=NONE, /
width/.get=\wl@width, /
width/.store in=\wl@width,/
width/.default={0.9\textwidthl}, /
height/.get=\wl@height,b /
height/.store in=\wl@height ,/
height/.default=1cm, /
back/.get=\wl@back, /
back/.store in=\wl@back, /
back/.default=black, /
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The code

backIRUV/.get=\wl@backnotvisible,/ NEW
backIRUV/.store in=\wl@backnotvisible,/ NEW
backIRUV/.default=black,/ NVEW
IRcolor/.get=\wl@IRcolor ,/ NEW
IRcolor/.store in=\wl@IRcolor,/ NEW
IRcolor/.default=wlIRcolor,/ NEW
UVcolor/.get=\wl@UVcolor,/ NEW
UVcolor/.store in=\wl@UVcolor,/ NEW
UVcolor/.default=wlUVcolor,/ NEW
charge/.get=\wl@charge, /

charge/.store in=\wl@charge,/
charge/.default=0,/
Imin/.get=\wl@intmin, /

Imin/.store in=\wl@intmin, /
Imin/.default=0, /
lines/.get=\wl@lines, /

lines/.store in=\wl@lines,/
lines/.default={},/

line width/.get=\wl@linewidth,/

line width/.store in=\wl@linewidth, /
line width/.default=1pt,/
begin/.get=\wl@begin, /

begin/.store in=\wl@begin, /
begin/.default=380,/
end/.get=\wl@end, /

end/.store in=\wl@end, /
end/.default=780, /

axis step/.get=\wlQaxisstep,/

axis step/.store in=\wl@axisstep,/
axis step/.default=20,/

axis ticks/.get=\wlQaxisticks,/ WNEW
axis ticks/.store in=\wl@axisticks,/ VEW
axis ticks/.default=0,/] NEW

axis color/.get=\wl@axiscolor,/

axis color/.store in=\wl@axiscolor,/
axis color/.default=black, /

axis font/.get=\wl@axisfont,/

axis font/.store in=\wl@axisfont,/
axis font/.default={\tinyl},/

axis font color/.get=\wl@axisfontcolor,/

axis font color/.store in=\wl@axisfontcolor, /

axis font color/.default=white,/

label position/.get=\wl@labelposition,/
label position/.store in=\wl@labelposition,/
label position/.default={westl},/

label before text/.get=\wl@labelbtext,b/
label before text/.store in=\wl@labelbtext,/
label before text/.default={},/

label after text/.get=\wl@labelatext,/

label after text/.store in=\wl@labelatext,/
label after text/.default={},/

label font/.get=\wl@labelfont,/

label font/.store in=\wl@labelfont, /

label font/.default={\bfseries\smalll},/
label font color/.get=\wl@labelfontcolor,/

label font color/.store in=\wl@labelfontcolor,/

label font color/.default=black, /
gamma/.get=\wlQ@gamma, /

gamma/.store in=\wl@gamma, /
gamma/.default=0.8,/
brightness/.get=\wl@brightness,b/
brightness/.store in=\wl@brightness,/
brightness/.default=1,/

line intensity/.get=\wl@lineint,/

line intensity/.store in=\wl@lineint,/
line intensity/.default=100,/

relative intensity threshold/.get=\wl@Qrelintthresh,/
relative intensity threshold/.store in=\wl@relintthresh,/

relative intensity threshold/.default=0.25,/
absorption/.is if=wl@absorption,/
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pgf-spectra 2.0.0 The code

axis/.is if=wl@drawaxis,/

label/.is if=wl@axislabel, /

relative intensity/.is if=wl@intensity,/

redshift/.get=\wl@redshift ,/ NEW

redshift/.store in=\wl@redshift,/ NEW

redshift/.default={},/ WNEW

show redshift value/.is if=wl@RSvalue/ NEW

¥

4 setting keys with default wvalues

\pgfkeys{/wl/.cd,element ,width ,height ,back,backIRUV,IRcolor,UVcolor,charge,Imin,lines,
line width,begin,end,/ NEW -> backIRUV,IRcolor,UVcolor

axis color,axis font,axis font color,axis step,axis ticks,label position,label before
text ,label after text,label font,label font color,gamma,brightness,line intensity,/

relative intensity threshold,absorption=false,axis=false,label=false,relative intensity
=false ,redshift ,show redshift value=falsel}/ NEW -> redshift, show redshift wvalue

4 strings for |ife tests

\def\wlNQNE{NONE}/

\def\wl@l1l{all}/

\def\wl@visible{visiblel}/

\def\wl@visible@list{visible ,visibleb5,visiblel10,visiblel5,visible20,visible25,visible
30,visible35,visible40,visibled45,visibleb0,visibleb5,visible60,visible65,visible70,
visible75,visible80,visible85,visible90,visible95,visible100}/

\def\wl@label@position@list{west ,north west,north,north east,east,south east,south,
south westl}/

\def\wl@redshift@D{D}/ NEW

AANL COMMANDS

J commands HHHHREHREARAEHEERRHHRARRHRRERREHRER BB R R Y
\newif\ifpgfspectra@StyleIsDef\pgfspectra@StyleIsDeffalse/ NEW
4 \pgfspectraStylel[options]) NEW
\def\pgfspectraStyle [#1]{\pgfspectraStyleReset\pgfspectra@StylelsDeftrue\relax\tikzset
{/wl/.cd,#1}/
\def\pgfspectra@DoStyle{\tikzset{/wl/.cd ,#1}}/ applies storing user style for future
use
Y7 WEW
I \pgfspectraStyleReset] NEW
\def\pgfspectraStyleReset{\pgfspectra@StyleIsDeffalse\tikzset{/wl/.cd,/
element=NONE,width=0.9\textwidth ,height=1cm,back=black,backIRUV=black,IRcolor=wlIRcolor
,UVcolor=wlUVcolor, /
charge=0,Imin=0,lines={},line width=1pt,begin=380,end=780,axis color=black,axis font=\
tiny,axis font color=white,axis step=20,axis ticks=0,label position=west,/
label before text={},label after text={},label font=\bfseries\small,label font color=
black ,gamma=0.8,brightness=1,line intensity=100,/
relative intensity threshold=0.25,absorption=false,axis=false,label=false,relative
intensity=false,redshift={},show redshift value=falsel}}/ NEW
A The main command to draw the spectra
4 \pgfspectraloptions]
\def\pgfspectra{\Q@ifnextchar[\wl@pgfspectraluwithoptions{\wl@pgfspectralnooptions}}/
\def\wl@pgfspectra@nooptions{\wl@pgfspectralcontinuous (0.9\textwidth ,1lcm)}/
AR S AR R Ry R R R R N N R R N R N R R F E E E RS E R S T T
\def\wl@pgfspectra@continuous (#1,#2){\ignorespaces/
\begin{tikzpicturel}/
\pgfmathparse{#1/400}\edef\xscale{\pgfmathresult}
\pgfmathparse{1l.4*\xscale+.09*\linewidth/\wl@width}\edef\wl@linewidth{\pgfmathresultl}/
NEW {\zscale} -> {1.4*\zscale+.09%|linewidth/\wl@uidth}
\foreach \x in {380,...,780}/
{7
\wlcolor{\x}/
\pgfmathparse{(\x-380) *\xscale}\edef\wl@currentx{\pgfmathresult pt}/
\draw[wl@temp,line width=\wl@linewidth] (\wl@currentx,0) -- ++(0,#2);/
Yz
\end{tikzpicturel}/
by
AR S SR R E R R R N E R N E R R R E F F N E RS E R E T T
\def\wl@pgfspectraQwithoptions [#1]{\ignorespaces/
/ setting default values or user style
\ifpgfspectra®StyleIsDef\pgfspectraStyleReset\pgfspectraCDoStyle\
pgfspectra@StyleIsDeftrue\relax\else\pgfspectraStyleReset\relax\fi/ NEW
/ process options (key values)
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o \pgfkeys{/wl/.cd,#1}/

1 [/ azis height

62 \setboxO=\hbox{\wlCaxisfont\selectfont380}\edef\Q@wl@axisC@height{\the\ht0}/
s [ process visible background (visibletopacity)

16¢ \wl@counta=0/

16s  \wl@countb=-1/

6 \Q@for\@myarg:=\wl@visible@list\do{/

167 \ifx\wl@back\@myarg\wl@countb=\wl@countal\fi/
168 \advance\wl@counta by1l/
169 } z

170 \ifnum\wl@countb=-1\edef\@visibleQopacity{i}\else/ NEW

171 \ifnum\wl@countb=0\let\wl@back\wlQvisible\edef\@visibleQopacity{.5}\else/

172 \ifnum\wl@countb>0\let\wl@back\wl@visible\pgfmathparse{.05*x\wl@countb}\edef\
Qvisible@opacity{\pgfmathresult}\fi\fi\fi/

173 Jback color: \wl@backl| debug

7a )

s [ check limits... [ NEW

176 \ifnum\wl@end<10\relax\def\wldez{10}\let\wl@end\wldez\fi/

177 \ifnum\wl@end >4000\relax\def\wlquatromil{4000}\1let\wl@end\wlquatromil\fi/

1ze \ifnum\wl@begin<10\relax\def\wldez{10}\let\wl@begin\wldez\£fi/

179 \ifnum\wl@begin >4000\relax\def\wlquatromil{4000}\let\wl@begin\wlquatromil\fi/
180 /|

181 [/ verifying redshift key
82 \ifx\wl@redshift\Qempty\relax/
183 \wl@redshiftfalse/

184 \else/

185 \wl@processredshiftkey\wl@redshift\relax/
86 \Nfi/

w87/

8 [/ if no element provided draws continuous spectrum with options or user list of lines
e \ifx\wl@element\wlNQNE/no element by the user

190 \ifx\wl@elt@chemsym\undefined\else\let\wl@elt@chemsym\undefined\fi/

191 \ifx\wl@lines\@empty/no lines by the user => continuous spectrum

192 4 draws the continuous spectrum width options (default or by the user)

193 \begin{tikzpicturel}/

194 \pgfkeys{/wl/.cd,#1}/ NEW

195 \pgfmathparse{\wl@uwidth/(abs(\wl@end -\wl@begin))}\edef\xscale{\pgfmathresult}/

196 \ifwl@drawaxis/draews the azis

107 \wl@utils@draw@axis/

198 \fiZlifwl@drawazis

199 \ifwl@axislabel /put the label

200 \wlQutils@put@label/

201 \fi/lifwl@azislabel

202 \let\wl@back\wl@visible/

203 \let\wl@background@UVcolor\wl@backnotvisible\let\wl@background@IRcolor\
wl@backnotvisible\relax/

204 \wlQutils@drawbackground{\@visibleQopacity*\wl@brightnessl}/

205 \end{tikzpicturel}/

206 \let\wl@list@@\@empty/

207 \else/ lines by the user

208 \edef\wl@list@@{\wl@lines}/

209 \let\wl@background@UVcolor\wl@backnotvisible\let\wl@background@IRcolor\

wl@backnotvisible\relax/

210 \fi/\wl@lines|@empty

211 \else/\wl@element \wlNeONE

212 1 else get element(s) data

213 \wl@countc=0/

214 \wl@countd=1/

215 \@for\@myarg:=\wl@element\do{\advance\wl@countc byl}/count number of elements

216 \wl@addt@list{}{}/

217 \@for\@myarg:=\wlQelement\do{/

218 \cur@elem@existtrue/

219 \def\wl@elt@chemsym{NOT FOUND!}/

220 \def\@search@result@err{NOT FOUND!}/
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\wl@elt@data{\@myarglt\relax/
4 check if element provided ezists
\ifx\@search@result@err\wl@elt@chemsym Element\ ‘‘\@myarg’’ with charge °¢°‘\
wl@charge’’ not found!\cur@elem@existfalsel\else/
/ if ezists, set the wavelength’s list
\wl@set@element@list{\wl@elt@elemdatal}{\wl@elt@Imax}/
\fi/|@searchOresultlerr|wl@eltlOchemsym
\ifcur@elem@exist\ifnum\wl@countd<\wl@countc\wl@addt@list{\wl@list@@}{,}\fi
\fi/
\advance\wl@countd byl/
}/end do
\fiZlwl@element \wlNeNE
/4 check if there are lines to draw and make the spectrum
\ifx\wl@list@@\@empty\ifx\wl@element\wlN@NE\else Element\ ‘‘\wl@element’’ with
charge ¢‘\wl@charge’’ have no lines to display.\filelse/
\ifwl@absorption/absortion spectrum
\begin{tikzpicturel}/
\pgfkeys{/wl/.cd ,#1} ) NEW
\pgfmathparse{\wl@width/(abs(\wl@end -\wl@begin))}\edef\xscale{\
pgfmathresultl}/
\ifwl@drawaxis/draws the azis
\wl@utils@draw@axis/
\fi/l\ifwl@drawazis
\ifwlQaxislabel/put the label
\wl@utils@put@label/
\fi/\ifwl@azislabel
\let\wl@back\wl@visible/
\let\wl@background@UVcolor\wl@UVcolor\let\wl@background@IRcolor\
wl@IRcolor\relax/
\wl@utils@drawbackground{\wl@brightness}/
4 draws the lines
\wl@utils@drawabsorptionlines/
\end{tikzpicturel}/
\else/emission spectrum
/ draws the spectrum
\ifx\wl@back\wl@visible/visible background
\begin{tikzpicture}/
\pgfkeys{/wl/.cd ,#1}/ NEW
\pgfmathparse{\wl@uwidth/(abs(\wl@end -\wl@begin))}\edef\xscale{\
pgfmathresultl}/
\ifwl@drawaxis /draws the azis
\wl@utils@draw@axis/
\fi/\ifwl@drawazis
\ifwlQaxislabel/put the label
\wl@utils@put@label/
\fi/\ifwl@azislabel
\let\wl@background@UVcolor\wl@backnotvisible\let\wl@background@IRcolor\
wl@backnotvisible\relax/
\wl@utils@drawbackground{\@visible@Qopacity*\wl@brightnessl}/
\wl@utils@drawemissionlines/ emission lines
\end{tikzpicturel}/
\else/without visible background
\begin{tikzpicture}/
\pgfkeys{/wl/.cd ,#1}/ NEW
\pgfmathparse{\wl@uidth/(abs(\wl@end -\wl@begin))}\edef\xscale{\
pgfmathresultl}/
\ifwl@drawaxis /draws the azis
\wl@utils@draw@axis/
\fi/\ifwl@drawazis
\ifwlQaxislabel/put the label
\wl@utils@put@label/
\fi/\ifwl@azislabel
\let\wl@background@UVcolor\wl@backnotvisible\let\wl@background@IRcolor\
wl@backnotvisible\relax/
\wl@utils@drawbackground{0}/ dummy argument
\wl@utils@drawemissionlines/ emission lines
\end{tikzpicturel}/
\fi/lwl@back|@uisible
\fi/lifwl@absorption
\fi/ \wl@list@@|@empty
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Y7

I REBRERE R AR AR

R R e I e ar ey

4 get individual line data from one element of the array data

\def\wl@get@line@info [#1 #2 #3]{/

\def\@currentline@wl{#1}/ return

\def\@currentline@int{#2}/ return

\def\Qcurrentline@charge{#3}/ return

Y7

I KEREARAARAAREARRA AR RH AR ¥k
HRERERERE Rt \wlOsetOelement@list HAXRAARARAERAARRERER AR AR RS RS Y
R R R R R R R R R R R R R R R R R R R R R R R R R R A

/
/
z
4 \wl@set@element@list{\wl@eltOelemdata}{\wl@elt@Imaz}
4 RETURN: \wl@listee -> (wll,wl2,...)
A or if relative intensity true (between 0 and 1)
4 lwle@listee -> (wli/intl,wl2/int2,...)
/
\newif\ifwl@first/ for first ocurrence of Imin
\def\wl@set@element@list#1#2{\ignorespaces/ |wll@elt@Imaz
\wle@firsttrue/
\wl@counta=0/
\wl@countb=1/
\pgfmathparse{int (\wl@intmin*100) }\edef\@wlQintmin{\pgfmathresult}/intensity percentage
\ifnum\@wl@intmin=0/ <nclude all intensities
\ifx\wl@ll\wl@charge /4LL lines
\@for\@myarg:=#1\do{\advance\wl@counta byll}/count all entries
\ifwl@intensity/
\@for\@myarg :=#1/
\do{/
\expandafter\wl@get@line@info\@myarg/
\pgfmathparse{\wl@relintthresh+(1-\wl@relintthresh)*\@currentline@int /#2}\edef\
wl@intensityQ@to@list{\pgfmathresult}/
\ifnum\wl@countb<\wl@counta\wl@addt@list{\wl@list@@}{\Q@currentline@wl/\
wl@intensity@toQlist ,}\else/
\wl@addt@list{\wl@list@@}{\@currentline@wl/\wl@intensity@to@list}\fi/
\advance\wl@countb byl/
}/END do
\else/
\@for\@myarg :=#1/
\do{/
\expandafter\wl@get@line@info\@myarg/
\ifnum\wl@countb<\wl@counta\wl@addt@list{\wl@list@@}{\@currentline@wl ,}\else/
\wl@addt@list{\wl@list@@}{\@currentlineQwl}\fi/
\advance\wl@countb byl/
}END do
\Nfi/
\else/ lines for onme specific charge
\@for\@myarg:=#1\do{\expandafter\wl@get@lineQ@info\@myarg\ifx\@currentline@charge\
wl@charge\advance\wl@counta by 1\fi}/count only if i¢s the desired charge
\ifwl@intensity/
\@for\@myarg :=#1/
\do{/
\expandafter\wl@get@line@info\@myarg/
\pgfmathparse{\wl@relintthresh+(1-\wl@relintthresh)*\@currentline@int /#2}\edef\
wl@intensityQ@to@list{\pgfmathresult}/
\ifx\@currentline@charge\wl@charge /add to list 4f is the desired charge
\ifnum\wl@countb<\wl@countal\wl@addt@list{\wl@list@@}{\Q@currentline@wl/\
wl@intensity@to@list ,}\else/
\wl@addt@list{\wl@list@@}{\Qcurrentline@wl/\wl@intensityQ@to@list}\fi/
\advance\wl@countb by 1/
\Nfi/
Y/END do
\else/
\@for\@myarg :=#1/
\do{/
\expandafter\wl@get@lineQ@info\@myarg/
\ifx\Qcurrentline@charge\wl@charge/add to list <f is the desired charge
\ifnum\wl@countb<\wl@counta\wl@addt@list{\wl@list@@}{\@currentline@wl ,hb}\
else/
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\fi/

\wl@addt@list{\wl@list@@}{\Q@currentline@wl}\fi/
\advance\wl@countb by 1/
\fi/
}END do
\fi/

\else/\wl@intmin>0 & \wl@intmin<1

\ifnum\@wl@intmin>100\else/
\pgfmathparse{\wl@intmin*#2}\edef\wl@actual@int{\pgfmathresult}/
\ifx\wl@ll\wl@charge/4LL lines
\@for\@myarg:=#1\do{\advance\wl@counta by 1}/count all entries

\ifwl@intensity/

\@for\@myarg :=#1/

\do{/

\expandafter\wl@get@line@info\@myarg/

\pgfmathparse{notless (\@currentline@int ,\wl@actual@int)}\relax\edef\

wl@int@result{\pgfmathresultl}/

\ifnum\wl@int@result=1/
\pgfmathparse{\wl@relintthresh+(1-\wl@relintthresh)*\Q@currentline@int /#2}\

edef\wl@intensityQ@to@list{\pgfmathresult}/
\ifwl@first\wlQaddt@list{\wl@list@@}{\Q@currentline@wl/\wl@intensityQ@to@list

F\else/
\wl@addt@list{\wl@list@@}{,\@currentline@wl/\wl@intensityQ@to@list}\fi/
\ifwlefirst\wlefirstfalse\fi/

\Nfi/

\advance\wl@countb by 17

}END do

\else/

\@for\@myarg :=#1/

\do{/

\expandafter\wl@get@line@info\@myarg/

\pgfmathparse{notless (\@currentline@int ,\wl@actual@int)}\relax\edef\

wl@int@result{\pgfmathresultl}/

\ifnum\wl@int@result=1/
\ifwlefirst\wlQaddt@list{\wl@list@e}{\@currentline@wll}\else/
\wl@addt@list{\wl@list@@}{,\@currentline@wl}\fi/
\ifwl@first\wl@firstfalse\fi/

\Nfi/

\advance\wl@countb by 1/

Y END do

\Nfi/

\else/ lines for one specific charge
\@for\@myarg:=#1\do{\expandafter\wl@get@line@info\@myarg\ifx\@currentline@charge\
wl@charge\advance\wl@counta by 1\fi}/count only if is the desired charge

\ifwl@intensity/
\@for\@myarg :=#1/
\do{/
\expandafter\wl@get@line@info\@myarg/
\ifx\@Qcurrentline@charge\wl@Qcharge/add to list if is the desired charge
\pgfmathparse{notless (\Qcurrentline@int ,\wlQactual@int)}\edef\wl@int@result
{\pgfmathresult}/
\ifnum\wl@int@result=1/
\pgfmathparse{\wl@relintthresh+(1-\wl@relintthresh)*\@currentline@int /#2}\
edef\wl@intensityQ@to@list{\pgfmathresult}/
\ifwl@first\wl@addt@list{\wl@list@@}{\Q@currentline@wl/\wl@intensity@to@list
F\else/
\wl@addt@list{\wl@list@@}{,\@currentline@wl/\wl@intensityQ@to@list}\fi/
\ifwlefirst\wlefirstfalse\fi/
\Nfi/
\advance\wl@Qcountb by 1/
\Nfi/
Y END do
\else/
\@for\@myarg :=#1/
\do{/
\expandafter\wl@get@line@info\@myarg/
\ifx\Qcurrentline@charge\wl@charge/add to list if is the desired charge
\pgfmathparse{notless (\Qcurrentline@int ,\wlQ@actual@int)}\edef\wl@int@result
{\pgfmathresult}/
\ifnum\wl@int@result=1/
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\ifwl@first\wl@addt@list{\wl@list@@}{\@currentline@wll}\else/
\wl@addt@list{\wl@list@@}{,\@currentline@wl}\fi/
\ifwl@first\wl@firstfalse\fi/
\fi/
\advance\wl@Qcountb by 1/
\fi/
}Y/END do
\fi/
\fi/
\fi/
\fi/
Y
/ add to list
\def\wl@addt@list#1#2{\edef\wl@list@@{#1#2}}/
BAKNINUTINTRNTNATALTTTTTATNLTNLTTLTALTNTTTLTALTNT TR AT AL TN T AT A T
/ internal wutils
BAKKINETNNTRETNLTNLTTTTTLTNLTNT TR TNATNT TR TNLTNT TR TNLTL T AT AT
\def\wl@utils@draw@axis{\ignorespaces/
\ifnum\wl@begin>\wl@end/

A New wmshift={-2.5+%|\0wlC@azisC@height} to hold bigger numbers,

e.g. 2500

\draw[draw=none ,fill=\wl@axiscolor] ([xshift={2.5%\@wl@axisQ@height}]0,\
wlQ@height+2.5pt) rectangle ([xshift={-2.5*\@wl@axis@height}]-\

wl@width ,-2.5*x\@wl@axis@height); /
/ minor ticks -> NEW
\ifnum\wl@axisticks >0\relax/

\pgfmathparse{\wl@end+\wl@axisstep/(\wlQaxisticks+1)}\

pgfmathparse{int (\pgfmathresult)}

\edef\@axis@list{\wl@end,\pgfmathresult,...,\wl@begin}

\foreach \x in \@axis@list/
{/

\pgfmathparse{(\wl@end-\x)*\xscale}\edef\wl@currentx{\

pgfmathresult pt}/

\draw[\wl@axisfontcolor!80!transparent ,line width=.25pt] (\

wlQcurrentx ,-.375*x\Q@wl@axis@height) -- ++(0,.375%\
Qwl@axis@height);
Y
\fi/
\pgfmathparse{\wl@end+\wlQaxisstep}\pgfmathparse{int (\pgfmathresult)}
\edef\@axis@list{\wl@end ,\pgfmathresult,...,\wl@begin}
\foreach \x in \Qaxis@list/
{7

\pgfmathparse{(\wl@end -\x)*\xscale}\edef\wl@currentx{\pgfmathresult pt}

/

\draw[\wl@axisfontcolor ,line width=.25pt] (\wl@currentx,-.75%\

Qwl@axis@height) -- ++(0,.75*x\@wl@axisQheight);

\node [\wl@axisfontcolor ,font=\wl@axisfont ,hbabove,inner sep=0pt] at (\

wlQcurrentx, -2.25%\Qwl@axis@height) {\x};
Y/
\else/

\draw[draw=none,fill=\wl@axiscolor] ([xshift={-2.5*\@wl@axis@height
}]0,\wl@height+2.5pt) rectangle ([xshift={2.5%\@wl@axis@height}]\

wlQ@width , -2.5%\@wl@axis@height);/
/ minor ticks -> NEW
\ifnum\wl@axisticks >0\relax/

\pgfmathparse{\wl@begin+\wl@axisstep/(\wl@axisticks+1)}\

pgfmathparse{int (\pgfmathresult)}

\edef\@axis@list{\wl@begin ,\pgfmathresult,...,\wl@end}

\foreach \x in \@axis@list/
{/

\pgfmathparse{(\x-\wl@begin)*\xscale}\edef\wl@currentx{\

pgfmathresult pt}/

\draw[\wl@axisfontcolor!80!transparent ,line width=.25pt] (\

wl@currentx,-.375%\Q@wl@axis@height) -- ++(0,.375%\
Qwl@axis@height);
Y
\fi/
\pgfmathparse{\wl@begin+\wlQaxisstep}\pgfmathparse{int (\pgfmathresult)}
\edef\Q@axis@list{\wl@begin ,\pgfmathresult,...,\wl@end}
\foreach \x in \@axis@list/
{7
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\pgfmathparse{(\x-\wl@begin)*\xscale}\edef\wl@currentx{\pgfmathresult

pt}7
\draw[\wl@axisfontcolor ,line width=.25pt] (\wl@currentx,-.75%\
Qwl@axis@height) -- ++(0,.75*x\@wl@axisQheight);

\node [\wl@axisfontcolor ,font=\wlQaxisfont ,above,inner sep=0pt] at (\
wl@currentx , -2.25%\Q@wl@axis@height) {\x};

i
\fi/

i

\def\wl@utils@put@label{\ignorespaces/
\ifx\wl@elt@chemsym\undefined\def\wl@elt@chemsym{}\fi/
\wl@get@label@position/
\ifnum\wl@begin>\wl@end/

\ifcase\wl@label@position/

Jwest

\ifwl@drawaxis/|ifwl@azislabel/

\node [\wl@labelfontcolor ,font=\wl@labelfont ,left ,minimum
width=2em,align=right] at (-2.5%\Q@wl@axis@height -\
wl@width ,0.5%\wl@height -1.25%\Q@wl@axis@height) {\
wl@labelbtext\wl@elt@chemsym\wl@labelatextl}; /

\else/

\node [\wl@labelfontcolor ,font=\wl@labelfont ,left ,minimum
width=2em,align=right] at (-\wl@width,0.5*\wl@height) {\
wl@labelbtext\wl@elt@chemsym\wl@labelatext}; /

\fi/

\or/north west

\ifwl@drawaxis/

\node [\wl@labelfontcolor,font=\wlQ@labelfont,babove right,
inner xsep=0pt] at (-2.5%\@wl@axis@height -\wl@width,\
wl@height) {\wl@labelbtext\wl@elt@chemsym\wl@labelatextl};
A

\else/

\node [\wl@labelfontcolor,font=\wl@labelfont,babove right,
inner xsep=0pt] at (-\wl@width,\wl@height) {\
wl@labelbtext\wl@elt@chemsym\wl@labelatext}; /

\fi/

\or/north

\node [\wl@labelfontcolor ,font=\wl@labelfont ,above] at (-0.5%\
wl@width ,\wl@height) {\wl@labelbtext\wl@elt@chemsym\
wl@labelatext}; /

\or/north east

\ifwl@drawaxis/

\node [\wl@labelfontcolor ,font=\wl@labelfont ,6above left,inner
xsep=0pt] at (2.5*\Qwl@axisQheight ,\wl@height) {\
wl@labelbtext\wl@elt@chemsym\wl@labelatext}; /

\else/

\node [\wl@labelfontcolor ,font=\wl@labelfont ,6above left,inner
xsep=0pt] at (0,\wl@height) {\wl@labelbtext\wl@elt@chemsym\
wl@labelatext}; /

\fi

\or/east

\ifwl@drawaxis/

\node [\wl@labelfontcolor ,font=\wl@labelfont ,right] at
(2.56%\Q@wl@axis@height ,0.5*%\wl@height -1.25%\
Qwl@axis@height) {\wl@labelbtext\wl@elt@chemsym\
wl@labelatextl}; /

\else/

\node [\wl@labelfontcolor,font=\wl@labelfont,right] at
(0,0.5%x\wl@height) {\wl@labelbtext\wl@elt@chemsym\
wl@labelatext}; /

\fi/

\or/south east

\ifwl@drawaxis/

\node[\wl@labelfontcolor ,font=\wl@labelfont ,below left,
inner xsep=0pt] at (2.5%\@wlQ@axis@height ,-2.5%\
Qwl@axis@height) {\wl@labelbtext\wl@elt@chemsym\
wl@labelatextl}; /

\else/

\node[\wl@labelfontcolor ,font=\wl@labelfont ,below left,
inner xsep=0pt] at (0,0) {\wl@labelbtext\wl@elt@chemsym\
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wl@labelatextl}; /
\fi/
\or/south

\ifwl@drawaxis/

\node [\wl@labelfontcolor ,font=\wl@labelfont ,below] at
(-0.5*%\wl@width,-2.5*\@wl@axisQheight) {\wlQ@labelbtext)\
wl@elt@chemsym\wl@labelatextl}; /

\else/

\node[\wl@labelfontcolor ,font=\wl@labelfont ,below] at
(-0.5%\wl@width ,0) {\wl@labelbtext\wl@elt@chemsym)\
wl@labelatext}; /

\fi/

\or/south west

\ifwl@drawaxis/

\node [\wl@labelfontcolor,font=\wl@labelfont,below right,
inner xsep=0pt] at (-2.5%\Q@wl@axis@height-\wl@width
,-2.5%\@wl@axis@height) {\wl@labelbtext\wl@elt@chemsym\
wl@labelatext}; /

\else/

\node [\wl@labelfontcolor,font=\wl@labelfont ,below right,
inner xsep=0pt] at (-\wl@width,0) {\wl@labelbtext)\
wl@elt@chemsym\wl@labelatextl}; /

\fi/

\fi/

\else/
\ifcase\wlQ@label@position/
Jwest

\ifwl@drawaxis/

\node[\wl@labelfontcolor ,font=\wl@labelfont ,left ,minimum
width=2em,align=right] at (-2.5%\Q@wl@axis@height ,0.5%\
wlQheight -1.25*\@wlQaxisQ@height) {\wl@labelbtext)\
wl@elt@chemsym\wl@labelatextl}; /

\else/

\node[\wl@labelfontcolor ,font=\wl@labelfont ,left ,minimum
width=2em,align=right] at (0,0.5%\wl@height) {\
wl@labelbtext\wl@elt@chemsym\wl@labelatextl}; /

\fi/

\or/north west

\ifwl@drawaxis/

\node [\wl@labelfontcolor,font=\wl@labelfont,babove right,
inner xsep=0pt] at (-2.5*\@wl@axis@height ,\wl@height) {\
wl@labelbtext\wl@elt@chemsym\wl@labelatext}; /

\else/

\node [\wl@labelfontcolor,font=\wl@labelfont,babove right,
inner xsep=0pt] at (0,\wl@height) {\wl@labelbtext)\
wl@elt@chemsym\wl@labelatextl}; /

\fi/

\or/north

\node [\wl@labelfontcolor ,font=\wl@labelfont ,6above] at (0.5x%\
wl@width ,\wl@height) {\wl@labelbtext\wl@elt@chemsym\
wl@labelatext}; /

\or/north east

\ifwl@drawaxis/

\node [\wl@labelfontcolor ,font=\wl@labelfont ,above left,
inner xsep=0pt] at (\wl@width+2.5*\@wl@axis@height ,\
wlQ@height) {\wl@labelbtext\wl@elt@chemsym\wl@labelatextl};
A

\else/

\node[\wl@labelfontcolor ,font=\wl@labelfont ,habove left,
inner xsep=0pt] at (\wl@width,\wl@height) {\wl@labelbtext
\wl@elt@chemsym\wl@labelatext}; /

\fi/

\or/jeast

\ifwl@drawaxis/

\node [\wl@labelfontcolor,font=\wl@labelfont,right] at ([
xshift={2.5*%\@wl@axis@height}]\wl@width ,0.5*\wl@height
-1.256%x\@wl@axis@height) {\wl@labelbtext\wl@elt@chemsym\
wl@labelatextl}; /

\else/
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\node [\wl@labelfontcolor,font=\wl@labelfont,right] at (\
wl@width ,0.5*%\wl@height) {\wl@labelbtext\wl@elt@chemsym\
wl@labelatextl}; /

\fi/

\or/south east

\ifwl@drawaxis/

\node[\wl@labelfontcolor ,font=\wl@labelfont ,below left,
inner xsep=0pt] at (\wl@width+2.5%\@wl@axis@height ,-2.5%\
Qwl@axis@height) {\wl@labelbtext\wl@elt@chemsym\
wl@labelatextl}; /

\else/

\node [\wl@labelfontcolor ,font=\wl@labelfont ,below left,
inner xsep=0pt] at (\wl@width,0) {\wl@labelbtext)\
wl@elt@chemsym\wl@labelatextl}; /

\Nfi/

\or/south

\ifwl@drawaxis/

\node[\wl@labelfontcolor ,font=\wl@labelfont ,below] at
(0.5%\wl@width,-2.5*%\@wlQ@axis@height) {\wl@labelbtext\
wl@elt@chemsym\wl@labelatextl}; /

\else/

\node [\wl@labelfontcolor ,font=\wl@labelfont ,below] at
(0.5*x\wl@width ,0) {\wl@labelbtext\wl@elt@chemsym\
wl@labelatextl}; /

\fi/

\or/south west

\ifwl@drawaxis/

\node [\wl@labelfontcolor,font=\wlQ@labelfont ,below right,
inner xsep=0pt] at (-2.5%\Q@wl@axis@height ,-2.5%\
Quwl@axis@height) {\wl@labelbtext\wl@elt@chemsym\
wl@labelatextl}; /

\else/

\node [\wl@labelfontcolor,font=\wl@labelfont,below right,
inner xsep=0pt] at (0,0) {\wl@labelbtext\wl@elt@chemsym\
wl@labelatextl}; /

\Nfi/

\fi/
\fi/
by
\def\wlQutils@drawbackground#1{\ignorespaces/ NEWV - in this wersion draws from UV, VIS
to IV -> replaces \wlOutils@uisiblespectrum#l
/ reprocess wvisible background (only wisible) -> needed because of the override in keys
\wl@counta=0/
\wl@countb=-17
\@for\@myarg:=\wl@visible@list\do{/
\ifx\wl@back\@myarg\wl@countb=\wl@counta\fi/
\advance\wl@counta byl/
i
\ifnum\wl@countb>-1\let\wl@back\wl@visible\fi/
\pgfmathparse{int (#1%100) }\edef\wl@bright{\pgfmathresultl}/
\pgfmathparse{l.4*\xscale+.09*\1linewidth/\wl@width}\edef\wl@linewidth{\
pgfmathresult}/) NEW {lzscale} -> {1.4#\zscale+.09%|linewidth/|
wlO@uwidth}
\ifnum\wl@begin>\wl@end/ 0
\ifnum\wl@end <380\ relax/ !
\pgfmathparse{(\wl@end -380) *\xscale}\edef\wl@pointA{\
pgfmathresult pt}/
\ifnum\wl@begin>780\relax/ 2

\pgfmathparse{(\wl@end-780)*\xscale}\edef\wl@pointB{\
pgfmathresult ptl}/

\draw[draw=none ,fill=\wl@background@UVcolor] (0,0)
rectangle (\wl@pointh ,\wlQheight);/

\draw[draw=none ,fill=\wl@background@IRcolor] (\wl@pointB,0)

rectangle (-\wl@width ,\wlQheight);/
\ifx\wl@back\wl@visible) 3 wvisible background
\foreach \x in {780,...,380}{/
\wlcolor{\x}/
\colorlet{wlcolor}{wl@temp!\wl@bright!blackl}/
\pgfmathparse{\wl@pointB+(780-\x)*\xscale}\edef\
wl@currentx{\pgfmathresult pt}/
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\draw[wlcolor ,line width=\wl@linewidth] (\
wl@currentx ,0) -- ++(0,\wl@height);}/

\else/ 3
\draw[draw=none ,fill=\wl@back] (\wl@pointd ,0)

rectangle (\wl@pointB,\wl@height);/

\fi/ 3

\else/ 2
\pgfmathparse{(\wl@end -\wl@begin)*\xscale}\edef\wl@pointB{\
pgfmathresult pt}/
\draw[draw=none ,fill=\wl@background@UVcolor] (0,0)
rectangle (\wl@pointh ,\wlQheight);/

\ifx\wl@back\wl@visible/ 3 wvisible background
\foreach \x in {\wl@begin,...,380}{/
\wlcolor{\x}/
\colorlet{wlcolor}{wl@temp!\wl@bright!blackl}/
\pgfmathparse{\wl@pointB+(\wl@begin-\x)*\xscale}\

edef\wl@currentx{\pgfmathresult pt}/
\draw[wlcolor,line width=\wl@linewidth] (\
wl@currentx ,0) -- ++(0,\wl@height);}/

\else/ 3
\draw [draw=none ,fill=\wl@back] (\wl@pointd ,0)

rectangle (\wl@pointB ,\wl@height);/

\fi/ 3

\fi/ 2
\else/ 1
\ifnum\wl@begin>780\relax/ 2
\pgfmathparse{(\wl@end-780)*\xscale}\edef\wl@pointB{\
pgfmathresult pt}/
\draw[draw=none,fill=\wl@background@IRcolor] (\wl@pointB,0)
rectangle (-\wl@width ,\wl@height);/

\ifx\wl@back\wl@visible/ 3 wvisible background

\foreach \x in {780,...,\wl@end}{/
\wlcolor{\x}/
\colorlet{wlcolor}{wl@temp!\wl@bright!black}/
\pgfmathparse{\wl@pointB+(780-\x)*\xscale}\edef\
wl@currentx{\pgfmathresult pt}/
\draw[wlcolor,line width=\wl@linewidth] (\
wl@currentx ,0) -- ++(0,\wl@height);}/

\else/ 3
\draw[draw=none ,fill=\wl@back] (0,0) rectangle (\

wl@pointB ,\wl@height); /

\fi/ 3

\else/ 2
\pgfmathparse{(\wl@end -\wl@begin)*\xscale}\edef\wl@pointB{\
pgfmathresult pt}/

\ifx\wl@back\wl@visible/ 3 visible background
\foreach \x in {\wl@begin,...,\wlQend}{/
\wlcolor{\x}/
\colorlet{wlcolor}{wl@temp!\wl@bright!black}/
\pgfmathparse{\wl@pointB+(\wl@begin-\x)*\xscale}\

edef\wl@currentx{\pgfmathresult pt}/
\draw[wlcolor,line width=\wl@linewidth] (\
wl@currentx ,0) -- ++(0,\wl@height);}/

\else/ 3
\draw[draw=none ,fill=\wl@back] (0,0) rectangle (\

wlQpointB ,\wl@height);/

\fi/ 3

\fi/ 2
\fi/ 1
\else/ 0
\ifnum\wl@begin<380\relax/ I
\pgfmathparse{(380-\wl@begin)*\xscale}\edef\wl@pointA{\
pgfmathresult pt}/
\ifnum\wl@end >780\relax/ 2
\pgfmathparse{(780-\wl@begin)*\xscale}\edef\wl@pointB{\
pgfmathresult pt}/
\draw[draw=none ,fill=\wl@background@UVcolor] (0,0)
rectangle (\wl@pointhA ,\wl@height);/
\draw[draw=none,fill=\wl@background@IRcolor] (\wl@pointB,0)
rectangle (\wl@width,\wl@height);/
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\ifx\wl@back\wl@visible) 3 wvisible background
\foreach \x in {380,...,780}{/
\wlcolor{\x}/
\colorlet{wlcolor}{wl@temp!\wl@bright!black}/
\pgfmathparse{\wl@pointB -(780-\x)*\xscale}\edef\
wl@currentx{\pgfmathresult pt}/
\draw[wlcolor,line width=\wl@linewidth] (\
wl@currentx ,0) -- ++(0,\wl@height);}/
\else/ 3
\draw[draw=none ,fill=\wl@back] (\wl@pointd ,0)
rectangle (\wl@pointB,\wl@height);/
\fi/ 3
\else/ 2
\pgfmathparse{(\wl@end -\wl@begin)*\xscale}\edef\wl@pointB{\
pgfmathresult pt}/
\draw[draw=none ,fill=\wl@background@UVcolor] (0,0)
rectangle (\wl@pointh ,\wl@height);/
\ifx\wl@back\wl@visible/ 3 visible background
\foreach \x in {\wl@end,...,380}{/
\wlcolor{\x}/
\colorlet{wlcolor}{wl@temp!\wl@bright!black}/
\pgfmathparse{\wl@pointB -(\wl@end-\x)*\xscale}\edef
\wl@currentx{\pgfmathresult ptl}/
\draw[wlcolor,line width=\wl@linewidth] (\
wl@currentx ,0) -- ++(0,\wl@height);}/
\else/ 3
\draw[draw=none ,fill=\wl@back] (\wl@pointd ,0)
rectangle (\wl@pointB,\wl@height);/
\fi/ 3
\fi/} 2
\else/ 1
\ifnum\wl@end >780\relax/ 2
\pgfmathparse{(780-\wl@begin)*\xscale}\edef\wl@pointB{\
pgfmathresult pt}/
\draw[draw=none ,fill=\wl@background@IRcolor] (\wl@pointB,0)
rectangle (\wl@width,\wl@height);/
\ifx\wl@back\wl@visible/ 3 visible background
\foreach \x in {\wl@begin,...,780}{/
\wlcolor{\x}/
\colorlet{wlcolor}{wl@temp!\wl@bright!black}/
\pgfmathparse{(\x-\wl@begin)*\xscale}\edef\
wl@currentx{\pgfmathresult pt}/
\draw[wlcolor,line width=\wl@linewidth] (\
wlQcurrentx ,0) -- ++(0,\wl@height);}/
\else/ 3
\draw[draw=none ,fill=\wl@back] (0,0) rectangle (\
wl@pointB ,\wl@height);/
\fi/ 3
\else/ 2
\pgfmathparse{(\wl@end -\wl@begin)*\xscale}\edef\wl@pointB{\
pgfmathresult pt}/
\ifx\wl@back\wl@visible/ 3 visible background
\foreach \x in {\wl@begin,...,\wl@end}{/
\wlcolor{\x}/
\colorlet{wlcolor}{wl@temp!\wl@bright!black}/
\pgfmathparse{\x-\wl@begin)*\xscale}\edef\
wl@currentx{\pgfmathresult pt}/
\draw[wlcolor,line width=\wl@linewidth] C(\
wl@currentx ,0) -- ++(0,\wl@height);}/
\else/ 3
\draw[draw=none ,fill=\wl@back] (0,0) rectangle (\
wl@pointB ,\wl@height); /
\fi/ 3
\fi/} 2
\fi/ 1
\fi/o0
by
\def\wl@utils@drawabsorptionlines{\ignorespaces/
\ifnum\wl@begin>\wl@end/
\ifwl@intensity/
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\ifwl@redshift\wlQutils@redshift\fi} WNEW
\foreach \x/\y in \wl@list@@/
{7

\pgfmathparse{notless (\x,\wl@end)}\edef\wl@x@nl{\pgfmathresult}

7

\pgfmathparse{notgreater (\x,\wl@begin)}t\edef\wl@x@ng{\
pgfmathresult}/

\pgfmathparse{and (\wl@x@nl ,\wl@x@ng)}\edef\wl@plot@point{\
pgfmathresult}/

\ifnum\wl@plot@point=1/

\pgfmathparse{(\wl@end -\x)*\xscale}\edef\wl@currentx{\
pgfmathresult pt}/

\pgfmathparse{int (\y*100) }\edef\wl@black{\pgfmathresult}/

\wlcolor{\x}/

\colorlet{wlcolor}{black!'\wl@black!wl@templ}/

\draw[wlcolor ,line width=\wl@linewidth] (\wl@currentx ,0) --
++(0,\wl@height);/

\fi/

by

\else/

\ifwl@redshift\wlQutils@redshift\fi/ VEW
\foreach \x in \wl@list@@/
{/

\pgfmathparse{notless (\x,\wl@end)}\edef\wlex@nl{\pgfmathresultl}

s

\pgfmathparse{notgreater (\x,\wl@begin)}t\edef\wl@x@ng{\
pgfmathresult}/

\pgfmathparse{and (\wl@x@nl ,\wl@x@ng)}\edef\wl@plot@point{\
pgfmathresult}/

\ifnum\wl@plot@point=1/

\pgfmathparse{(\wl@end-\x)*\xscale}\edef\wlQ@currentx{\
pgfmathresult pt}/

\wlcolor{\x}/

\colorlet{wlcolor}{black!\wl@lineint!wlQ@templ}/

\draw[wlcolor,line width=\wl@linewidth] (\wl@currentx,b0) --
++(0,\wl@height); /

\fi/

Y

\ifwl@intensity/

\ifwl@redshift\wlQutils@redshift\fi) VEW

\foreach \x/\y in \wl@list@@/

{7

\pgfmathparse{notless (\x,\wl@begin)}\edef\wl@x@nl{\
pgfmathresult}/

\pgfmathparse{notgreater (\x,\wl@end)}\edef\wl@x0ng{\
pgfmathresult}/

\pgfmathparse{and (\wl@x@nl ,\wl@x@ng)}\edef\wl@plot@point{\
pgfmathresult}/

\ifnum\wl@plot@point=1/

\pgfmathparse{(\x-\wl@begin)*\xscale}\edef\wl@currentx{\
pgfmathresult pt}/

\pgfmathparse{int (\y*100) }\edef\wl@black{\pgfmathresult}/

\wlcolor{\x}/

\colorlet{wlcolor}{black!\wl@black!wl@templ}/

\draw[wlcolor ,line width=\wl@linewidth] (\wl@currentx ,0) --
++(0,\wl@height);/

\fi/

Y7

\else/

\ifwl@redshift\wlQutils@redshift\fi/ NVEW

\foreach \x in \wleliste@@/

{7

\pgfmathparse{notless (\x,\wl@begin) }\edef\wl@x@nl{\
pgfmathresultl}/

\pgfmathparse{notgreater (\x,\wl@end)}\edef\wl@x@ng{\
pgfmathresultl}/

\pgfmathparse{and (\wl@x@nl ,\wl@x@ng)}\edef\wl@plot@point{\
pgfmathresultl}/
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\ifnum\wl@plot@point=1/
\pgfmathparse{(\x-\wl@begin)*\xscale}\edef\wl@currentx{\
pgfmathresult pt}/
\wlcolor{\x}/
\colorlet{wlcolor}{black!\wl@lineint'!wlQtempl}/
\draw[wlcolor ,line width=\wl@linewidth] (\wl@currentx ,0) --
++(0,\wl@height); /
\fi/
iy
\fi/}
\fi/
\ifwl@RSvalue/ WNEW
\ifnum\wl@begin>\wl@end/
\ifwl@drawaxis\pgfmathparse{-\wl@width-2.5*%\@wl@axis@height}\edef\wl@redshiftinfo@x{\
pgfmathresult pt}/
\else\pgfmathparse{-\wl@width}\edef\wl@redshiftinfo@x{\pgfmathresult pt}\fi/
\else/
\ifwl@drawaxis\pgfmathparse{-2.5*x\Q@wl@axis@height}\edef\wl@redshiftinfo@x{\
pgfmathresult pt}/
\else\edef\wl@redshiftinfo@x{Opt}\fi/
\fiZ
\ifwl@drawaxis\pgfmathparse{-.75%\@wl@axis@height -1.3*%\ht0-2pt}\edef\wl@redshiftinfoly
{\pgfmathresult pt}\else\edef\wl@redshiftinfo@y{Opt}I\£fi/
\node[below right,inner xsep=0pt,font=\wlQaxisfont] at (\wl@redshiftinfolx,\
wl@redshiftinfo@y) {\wl@redshiftinfol};/
\Nfi/ NEW
iy
\def\wlQutils@drawemissionlines{\ignorespaces/
\ifnum\wl@begin>\wl@end/
\ifwl@intensity/
\ifwl@redshift\wl@utils@redshift\fi/ NEW
\foreach \x/\y in \wl@list@@/
{7
\wlcolor{\x}/
\pgfmathparse{notless (\x,\wl@end)}\edef\wl@x@nl{\pgfmathresult}
7
\pgfmathparse{notgreater (\x,\wl@begin)}t\edef\wl@x0ng{\
pgfmathresultl}/
\pgfmathparse{and (\wl@x@nl ,\wl@x@ng)}\edef\wl@plot@point{\
pgfmathresultl}/
\ifnum\wl@plot@point=1/
\pgfmathparse{(\wl@end-\x)*\xscale}t\edef\wl@currentx{\
pgfmathresult pt}/
\pgfmathparse{int (\y*100) }\edef\wl@black{\pgfmathresult}/
\colorlet{wlcolor}{wl@temp!\wl@black!black}/
\draw[wlcolor ,line width=\wl@linewidth] (\wl@currentx,0) --
++(0,\wl@height);/
\fi/
b4
\else/
\ifwl@redshift\wl@utils@redshift\fi/ NEW
\foreach \x in \wl@list@@/
{7
\wlcolor{\x}/
\pgfmathparse{notless (\x,\wl@end)}\edef\wl@x@nl{\pgfmathresult}
7
\pgfmathparse{notgreater (\x,\wl@begin)}t\edef\wl@x@ng{\
pgfmathresultl}/
\pgfmathparse{and (\wl@x@nl ,\wl@x@ng)}\edef\wl@plot@point{\
pgfmathresultl}/
\ifnum\wl@plot@point=1/
\pgfmathparse{(\wl@end-\x)*\xscale}\edef\wlQ@currentx{\
pgfmathresult pt}/
\colorlet{wlcolor}{wl@temp!\wl@lineint!blackl}/
\draw[wlcolor ,line width=\wl@linewidth] (\wl@currentx,b0) --
++(0,\wl@height); /
\fiZ
Y
\fi/
\else/

34 de 37



805

820

pgf-spectra 2.0.0 The code

\ifwl@intensity/
\ifwl@redshift\wlQutils@redshift\fi) NEW
\foreach \x/\y in \wl@list@@/
{7
\wlcolor{\x}/
\pgfmathparse{notless (\x,\wl@begin)}\edef\wl@x@nl{\
pgfmathresult}/
\pgfmathparse{notgreater (\x,\wl@end)}\edef\wl@x0ng{\
pgfmathresult}/
\pgfmathparse{and (\wl@x@nl ,\wl@x@ng)}\edef\wl@plot@point{\
pgfmathresult}/
\ifnum\wl@plot@point=1/
\pgfmathparse{(\x-\wl@begin)*\xscale}\edef\wl@currentx{\
pgfmathresult pt}/
\pgfmathparse{int (\y*100) }\edef\wl@black{\pgfmathresult}/
\colorlet{wlcolor}{wl@temp!\wl@black!blackl}/
\draw[wlcolor ,line width=\wl@linewidth] (\wl@currentx ,b0) --
++(0,\wl@height); /
\Nfi/
Ly
\else/
\ifwl@redshift\wl@utils@redshift\fi/ NEW
\foreach \x in \wl@list@@/
{7
\wlcolor{\x}/
\pgfmathparse{notless (\x,\wl@begin) }\edef\wl@x@nl{\
pgfmathresult}/
\pgfmathparse{notgreater (\x,\wl@end)}\edef\wl@x@ng{\
pgfmathresult}/
\pgfmathparse{and (\wl@x@nl ,\wl@x@ng)}\edef\wl@plot@point{\
pgfmathresultl}/
\ifnum\wl@plot@point=1/
\pgfmathparse{(\x-\wl@begin)*\xscale}\edef\wl@currentx{\
pgfmathresult pt}/
\colorlet{wlcolor}{wl@temp!\wl@lineint!black}/
\draw[wlcolor ,line width=\wl@linewidth] (\wl@currentx,0) --
++(0,\wl@height); /
\Nfi/
iy
\fi/
\fi/
\ifwl@RSvalue/ NEW
\ifnum\wl@begin>\wl@end/
\ifwl@drawaxis\pgfmathparse{-\wlQwidth-2.5*%\Q@wl@axis@height}\edef\wl@redshiftinfo@x{\
pgfmathresult pt}/
\else\pgfmathparse{-\wl@uwidth}\edef\wl@redshiftinfo@x{\pgfmathresult pt}\fi/
\else/
\ifwl@drawaxis\pgfmathparse{-2.5*x\Q@wl@axis@height}\edef\wl@redshiftinfo@x{\
pgfmathresult pt}/
\else\edef\wl@redshiftinfo@x{Opt}\fi/
\Nfi/
\ifwl@drawaxis\pgfmathparse{-.75%\@uwl@axis@height -1.3%\ht0-2pt}\edef\wl@redshiftinfoly
{\pgfmathresult pt}\elsel\edef\wl@redshiftinfo@y{Opt}I\fi/
\node[below right,inner xsep=0pt,font=\wlQaxisfont] at (\wl@redshiftinfolx,\
wl@redshiftinfo@y) {\wl@redshiftinfol};/

\Nfi/ NEW

iy
e
/I return: integer with position (e.g. ’0’ for west, ... )

\def\wl@get@label@position{\ignorespaces/

\wl@countc=0/

\@for\@mylabel:=\wl@label@position@list/
\do{/
\ifx\@mylabel\wl@labelposition\edef\wl@label@position{\the\wl@countc}\£fi/
\advance\wl@countc byl/

¥
¥
A 74
4 redshift: lambda(obs)=lambda(emit) *{(1+v/c*cos(theta))/sqrt(l1-v-2/c"2)} --->

Relativistic Doppler
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vbar-> v/c -> normalized velocity of the source (e.g. ’0.9° for w=0.9c )

theta ->angle between the direction of relative motion of the source and the

direction of emission in the observer’s frame (zero angle is directly away from the

observer)

\def\wl@processredshiftkey#1{\ignorespaces/

\wl@redshiftfalse/

\edef\wl@redshiftkey@expand{#1}/ to ezpand a wvalue passed by a macro (not necessary if
the user provided a number...)

\expandafter\wl@redshiftkey@firstchar\wl@redshiftkeyQ@expand\relax/

\ifcat1\wl@@RedShift\relax/

\pgfmathparse{1+#1}\relax/

\edef\wlQUMMAISZ{\pgfmathresult}\wlQ@redshifttrue/

\edef\wl@redshiftinfo{redshift z=#1}/

\else/

\edef\wl@redshiftkeyQ@expand{#1}/

\expandafter\wl@process@redshift\wlQ@redshiftkey@expand\relax/

\Nfi/

i

\def\wl@redshiftkeyQ@firstchar#1#2\relax{\edef\wlQQRedShift{#1}}/

\def\wl@process@redshift#1=#2/#3\relax{/

\edef\wl@redshifttest{#1}/

\ifx\wl@redshifttest\wlQ@redshift@D\relax/

\pgfmathparse{(1+#2%cos (#3))/sqrt (1-#2*#2)}/

\edef\wlQUMMAISZ{\pgfmathresult}\wlQ@redshifttrue/

\pgfmathparse{#2*cos (#3))/sqrt (1 -#2*#2)3}/

\edef\wl@redshiftinfo{Relativistic Doppler redshift z=\pgfmathresult\ (\mbox{v\hskip.1l
ex=\hskip.lex#2\hskip.lexc\hskip.5ex;\hskip.5ex\ensuremath{\theta}\hskip.lex=\hskip.1
ex#3\ensuremath{"\circ}})}/

\fi/

Y

7 \wl@utils@redshift

4 returns the wllist with the shift computed

\def\wl@utils@redshift{\ignorespaces/

\let\wt@backlist@@\wl@listQ@@\relax/

\let\wl@list@@\Q@empty\relax/

\wl@firsttrue\relax/

\ifwl@intensity/ list (lambda/intensity)

\foreach \x/\y in \wt@backlist@@{/
\pgfmathparse{\x*\wl@UMMAISZ}\edef\Q@currentline@ul{\pgfmathresultl}/
\ifwl@first\global\wl@addt@list{\wl@list@@}{\@currentline@wl/\y}t\else/

\global\wl@addt@list{\wl@list@@}{,\@currentline@wl/\y}I\£fi/
\ifwl@first\global\wl@firstfalse\fi/

S

b4
\else/ list (lambda)

\foreach \x in \wt@backliste@e{/
\pgfmathparse{\x*\wl@UMMAISZ}\edef\Q@currentline@ul{\pgfmathresultl}/
\ifwl@first\global\wl@addt@list{}{\@currentline@wll}\else/

\global\wl@addt@list{\wl@list@@}{,\@currentline@wl}\£fi/
\ifwl@first\global\wl@firstfalse\fi/
iy
\fi/
Y
R R e
BUNNNNNNTLLLLTAAATTAATTRARNNNNNNAANN NN NN AT AT LT TAAANAAR AL ALL ALY
e

nm2rgb convert nanometer wavelength to 7gb
(380 <= Lambda <= 780 ) -> r,g,b on stack

BASED on FORTRAN Code

RGB VALUES FOR VISIBLE WAVELENGTHS by Dan Bruton (astro@tamu.edu)
This program can be found at
http://www.physics.sfasu.eduv/astro/color.html

and was last updated on February 20, 1996.

The spectrum is generated wusing approzimate RGB wvalues for visible
wavelengths between 380 nm and 780 nm.

The red, green and blue wvalues (RGB) are

assumed to wvary linearly with wavelength (for GANNA=1).
ANNBARTTANRTANNTANNTANRTANTTANRTAN TGN AAAANT

IR D2 N A Do N e 2 Do e e e ™
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\newdimen\wl/wavelength
\newdimen\wl@i/intensity
\newdimen\@wl@gamma/gamma

\newdimen\wlc@lorr/red (0. - 1)
\newdimen\wlc@lorg/green (0. - 1)
\newdimen\wlc@lorb/blue (0. - 1) /| wavelength to rgb walues

\newcount\wl@counta/ tmp counter

\newcount\wl@countb/ tmp counter

\newcount\wl@countc/ tmp counter

\newcount\wl@countd/ tmp counter

ANNAAANNTNNATNTANNTTTRTTANNNTTTT TN AN AT AN AT L

A A s s

4 \wlcolor{wavelength}

\def\wlcolor#i{\ignorespaces/

\wl=#1pt/

\@wlQ@gamma=\wl@gamma pt/

4 compute the rgb components

\ifdim\wl<1Opt\relax\PackageWarning{pgf-spectra}{(#1nm) wavelength out of range ignored

The wavelength must be graeter or equal to 10nm (EUV)...}\else/ NEW

\ifdim\wl<379.99999pt\relax\else// NEW

\ifdim\wl<440pt\wlc@lorr=440pt\advance\wlc@lorr by-\wl\divide\wlc@lorr by60\wlc@lorg=0
pt\wlc@lorb=1pt\else/

\ifdim\wl<490pt\wlc@lorr=0pt\wlc@lorg=\wl\advance\wlc@lorg by-440pt\divide\wlc@lorg by
50\wlc@lorb=1pt\else/

\ifdim\wl<510pt\wlc@lorr=0pt\wlc@lorg=1pt\wlc@lorb=510pt\advance\wlc@lorb by-\wl\divide
\wlc@lorb by20\else/

\ifdim\wl<580pt\wlc@lorr=\wl\advance\wlc@lorr by-510pt\divide\wlc@lorr by70\wlc@lorg=1
pt\wlc@lorb=0Opt\else/

\ifdim\wl<645pt\wlc@lorr=1pt\wlc@lorg=645pt\advance\wlc@lorg by-\wl\divide\wlc@lorg by
65\wlc@lorb=0pt\else/

\ifdim\wl<780.00001pt\wlc@lorr=1pt\wlc@lorg=0pt\wlc@lorb=0pt\else/

\ifdim\wl>4000pt\relax\PackageWarning{pgf-spectra}{invalid wavelength (#1nm). The
wavelength must be lesser or equal to 4000nm (NIR)...}7 NEW

\relax/

NEINEINEINEINEINEINEINEINEL )

/ intensity correction at viston limits

\ifdim\wl>700pt\ifdim\wl<780.00001pt\wl@i=780pt\advance\wl@i by-\wl\divide\wl@i by80\
multiply\wl@i by7\advance\wl@i by3pt\divide\wl@i by10\filelse/ NEW

\ifdim\wl<420pt\ifdim\wl>379.99999pt\wl@i=\wl\advance\wl@i by-380pt\divide\wl@i by40\
multiply\wl@i by7\advance\wl@i by3pt\divide\wl@i by10\filelse/

\wl@i=1pt/

NEiNEL ]

Japply intensity at vision limits correction and gamma

\ifdim\wl<380pt\colorlet{wl@temp}{\wl@UVcolor}\else\ifdim\wl>780pt\colorlet{wl@temp}{\
wl@IRcolor}\else/ NEW

\pgfmathparse{\wlc@lorr*\wl@i~\@wl@gammal}t\edef\wl@red{\pgfmathresult}/

\pgfmathparse{\wlcQlorg*\wl@i~\@wl@gammal}t\edef\wl@green{\pgfmathresult}/

\pgfmathparse{\wlc@lorb*\wl@i~\@wl@gammal}t\edef\wl@blue{\pgfmathresultl}/

\definecolor{wl@temp}{rgb}{\wl@red ,\wl@green ,\wl@blue}/

\Nfi\fi} NEW

\colorlet{wlcolor}{wl@temp}

Ly

N N I s e e e

A s e s

\def\wl@elt@search#1#2#3#4{\ignorespaces/

4 #1 Chemical Symbol, entered by USER

4 #2 Chemical Symbol to compare to, e.g. Na

/ #3 Emission Lines Data (or error message)

4 #4 Imaz

\edef\wl@CSQuser{#1}\edef\wl@CSQcomp{#2}\relax/ lNew

\ifx\wl@CSQuser\wl@CS@comp\relax/ New -> was |iftthenelse{...

\def\wl@elt@chemsym{#2}/ set chemical symbol

\def\wl@elt@elemdata{#3}/ set element lines data

\def\wl@elt@Imax{#4} ) set element Imaz

\fiZ

iy

A I r

\endinput
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