APPENDIX C
GATORPLOT DOCUMENTATION

C.1 Overview

GatorPlot is a software padkagedesignedin the IDL programminglanguage
to interactively plot, t, and manipulate data from one or more FITS or ASCII
les or functions. | dewloped GatorPlot while working on my dissertation, adding
featuresas| neededthem, becausehe current available software was very inad-
equate. Beginning with chapter 4, everything for my dissertation was done using
GatorPlot. Documertation and downloadsfor GatorPlot are available on the web
at http://www.astro.u .edu/  warner/GatorPlot/. To install GatorPlot, simply
download the les gatorplot.pro and gatorplot_con g.pro and placethem anywhere
in your IDL _PATH. The les are then executedby simply typing \gatorplot" or
\gatorplot _con g" at any IDL commandprompt. GatorPlot can be usedvia an
interactive graphical userinterface (GUI) or a scripting language,GPScript. A
large portion of the GUI is the graphing window and to the left of that window and
below it are buttons and text areasthat cortrol all of the plot options (seeFigure
C-1). GPScript allows scripts to be written to do anything automatically instead of
interactively.

The program gatorplot_con g allows you to specify a default directory
to select les from, the location to save the temporary le gatorplotvars.dat
in, the location of the gatorplot.help le, and a commandto start your web
browser of choice. The default valuesare your current directory, $HOME,

$IDL _DIR/contrib/astroLib/text/gatorplot.help, and none,respectively.
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This appendix includesdocumertation of every major feature of GatorPlot.
When a versioniderti er appearsnext to a feature (i.e., v2.0+), it marksthe rst
version of GatorPlot in which the feature was implemerted.

C.2 Plotting Files

At the top left cornerof the GUI are the \Enter Filenames"text areaand
the \Browse" button. Enter asmany lenames asdesiredby either typing them
directly into the text areaor by clicking the \Bro wse" button to bring up a le
selectorthat allows multiple selections.Theseselectionsare appendedto anything
already in the text area,allowing les from multiple directoriesto be chosenby
clicking browsemultiple times.

The typesof les acceptedby GatorPlot are.ts, ASCII les, and .list les.
If a lename endsin .ts, it is assumedo be a FITS le. Note that the read.ts,
write_ts, and sxpar proceduresneedto be in your currert directory or IDL _PATH.
If a lename endsin .list, it is assumedio be an ASCIl le cortaining a list of
FITS and/or ASCII lenames, oneper line. If neither . ts or .list, the le is
assumedto be an ASCII le. When plotting an ASCII le, a window will pop
up askingfor the X-axis and Y-axis columnsin the le. Multiple columnscan
be addedor subtracted, e.g.,column 1 is your x-axis scale,and you want to plot
column 2 + column 3 asthe y-axis. Enter 1 for x-axis column and 2+3 for y-axis
column. Similarly you could erter 4-2 or 3+5-4+7. If no valueis entered for the
X-axis column, elemen # in the y-axis array is usedasthe x-axis. You can also
optionally erter a number of linesto skip at the start of a le. Click \OK" to
proceedor \OK for all" if you want the samecolumnsplotted for every ASCII le
ertered soyou don't have to re-erter the column values.

Beginning with version 2.0, functions can be ertered into gatorplot in the
form f(x)=sin(x) or f(x)=x" 2+3*x-7 in the le list text area. When you ener a

function, you will be prompted for Xmin, Xmax, and the # of points you wish to
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usein calculating the function. All of thesevaluesare optional and if left blank
will default to the min, max, and # of points of the rst le in the list if thereis
another le.

The \Plot", \Exp ort", and \Quit" buttons are located below the \En ter
Filenames"box. Click the \Plot" button to generatethe plot on the screen.Every
time you click \Plot", it will redraw the plot, and loseall text added after plotting.
Clicking anywherein the plotting window returns the X and Y coordinates of the
mousepointer to your terminal window.

Click the \Exp ort" button to export the plot. You will be prompted for a
lename and given a choice of format (Figure C-2). You canalso(in v3.0 and
above) chooseto export as greyscaleor color. Note that IDL doesnot support true
color plots in the postscript devicesoif your display is setto true color, you must
useScreenshotPS to get a color .PS le (the samegoesfor printing and .PDF
les). The format choicesare as follows.

Postscript: After selectingPostscript, you are given the option of specifying
its Xsize and Ysizein inchesand whether you want .ps, or .eps(Encapsulated
Postscript). Then you can click Finalize or Don't Finalize. If you click
Finalize, the plot is sen to the specied le and is readyto be printed or
openedin a PSviewer. If you click Don't Finalize, the plot is sert, but

the le remainsopen sothat you canadd text to it usingthe \Add Text"
button at the bottom. You must then click the \Finalize" button, alsoat the
bottom, to closethe le

JPEG: Everything currently on the screen(including text addedto the plot)
is sernt to a JPEG le whenyou click Export.

FITS: The data currertly beingviewed is exported to a .FITS le. Note that

only the data from the rst le in the le list is exported to the .FITS le,
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Figure C{2 GatorPlot's export window listing your choicesof le formats.

and that only the portion of the data currertly beingviewed is ser to the
.FITS le. Soyou canzoom in on a certain X-range and save only that part.
Printer (works in Unix/Lin ux only): Sendsthe plot to your default printer.
As with Postscript, you can specify the dimensionsand click Finalize to print
the plot, or click Don't Finalize and add text. Then whenyou click Finalize
at the bottom, the plot with the text will be sert to the printer.

PDF (works in Unix/Lin ux only): Sameas Postscript exceptits sern to a .pdf
le, viewable in Adobe Acrobat and Netscape.

ScreenshotPS (v3.0): ScreenshotPS generatesa Postscript le from the
data currertly in the plot window. Everything in the plot, including text that
hasbeenaddedis sert to the .PS le. To make it encapsulatedsimply enter
a .epsinstead of .ps lename. The .PS le is automatically nalized soyou

can't add anything after exporting it.
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Print Screenshot(v3.0, Unix/Lin ux only): Sameas ScreenshotPS exceptit
sendsthe plot to your default printer.

ScreenshotPDF (v3.0, Unix/Lin ux only): Sameas ScreenshotPS exceptits
sen to a .pdf le.

ASCII (v4.0): The x-axis and y-axis data are exported to a two-column
ASCII le.
Clicking the \Quit" button quits GatorPlot.

C.3 Titles, Labels, Symbols, and O sets

Under the \Plot", \Exp ort", and \Quit" buttons are text elds labeledTitle,
Subtitle, x-title, y-title. Text ertered in these elds will be displayed asthe main
title, subtitle, and correspnding axestitles on the plot.

If you are creating a stadked plot, usethe O sets text areato override the
default o sets betweenthe di erent plots. For n les, erter up to n-1 o sets.

The rst o set setsthe y-valueto be usedasthe \zero" value for the second le
(overriding the default). The secondline in o sets setsthe y-value to be usedfor
the third le, and soon.

In the Psym text area, you can erter a plotting symbol for eat le. Leave
blank or erter O for a line connectingthe points. Enter 1-7 for di erent synmbols
(plus sign, asterisk, dot, diamond, triangle, square,and , respectively) or -1 to -7
for those symbols to be usedand connectedby a line. Enter 10 for histograms.

In the Labelstext area,you can enter a short label for ead le that will
appear on the right side of the plot beyond the right y-axis. If creating a stacked
plot, ead label will appear next to the correspnding \zero" level. If overplotting
data, the labelswill appearfrom top (rst le) to bottom (last le) of the right

side.
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C.4 Buttons

Click the \Smooth" button (v2.0+) to perform a smoothing function to your
data. In the window that popsup, selectBoxcar or Binomial smaothing, the
number of points to bin by, and the number of iterations. For example,binning 3
points with boxcar smaothing would meanx, = x;=3+ X,=3+ X3=3 while binning 3
points with binomial smaoothing would result in x, = 0:25x; + 0:5x, + 0:25x3.

The \Maths" button (v2.0+) can be usedto perform arithmatic operations.

A newwindow opensthat hastwo text areaslisting all the les, and next to ead,
text elds for scalingand x-o0 sets. You can selectmultiple les (or functions) in
eat text eld and ernter a scalingfactor and an x-o set for ead one. A constan
can alsobe added. Then selectthe operation to perform betweenthe two lists

and click either plot or save (the result canbe savedto a.ts or ASCII le). For
example,if you wanted to plot Filel minus the constart 2, you could selectFilel
from the top text areaand erter -2 in the +Constant box. If you wanted to plot
(Filel - Functionl) / (0.5* File2), you would rst selectFilel and Functionl in the
top text areaand erter 1 and -1 in the rst two rows of the ScaleBy box. Select
\/" asyour operation, selectFile2 in the lower text area,and erter 0.5in the lower
ScaleBy text eld (Figure C-3). Finally, click either Plot or Save. X-0 set is used
if two les have di erent starting valuesso you can shift onerelative to the other.
Any arithmatic operation, from trivial to very complicatedones,can be performed
on any setof les and functions with just a few clicks.

The \In tegrate” button (v2.0+) performsan integration over a user-de ned
baseline.It canbe usedto integrate the ux of emissionor absorption lines, to
integrate functions numerically, or anything else. Clicking Integrate opensa new
window that allows you to draw a baselineto integrate over. You can either erter
a pair of (X,Y) coordinatesfor the start and nish of the line or left click on the

graph window to obtain (X1,Y1) and right click to obtain (X2,Y2) coordinates by
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Figure C{3 GatorPlot's maths window demonstrating one of the above examples.
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mouse. Leaving the Y valuesblank resultsin them defaulting to 0. If you have
more than one le listed in gatorplot, in either stacked or overplot mode, the
integration will automatically be donefor all les listed. Sincethere area nite
number of points in thesefunctions and les, the integration is simply a sum that
approximates the integral. This can be very usefulin estimating uxes of emission
lines. Clicking Integrate returns 5 lines of information to your terminal window:
lename (or function), Integration (ux), cerer x-axis value, Averagef (continuum
or baseline),and Equivalent Width. The baselineis overplotted as a dotted line.
The \FWHM" button (v2.0+) estimatesthe Full Width at Half Maximum
of an emissionor absorption line. Clicking FWHM opensa window that asksfor
the X and Y coordinates of two cortinuum points, one on either side of the line
to be measured.It alsoasksfor the X and Y coordinates of the peak of the line.
This is optional and will be computed automatically if you leave theseblank.
The cortinuum points can be set by left clicking in the plot window at pointl
and holding the mousebutton down while you drag the pointer to point2. Then
releasethe mouse. They can also be ertered manually into the text elds. Right
clicking enters the coordinatesinto X and Y peak. When you click FWHM, notice
that a smoothed spectrum appears. The spectra are automatically smoothed by
5-point boxcar smoothing. This reducesthe e ect of noiseon the measuremen
The cortinuum is obtained by averaging5 (already smoothed) points at ead of
the speci ed locations. If you do not specify the peaklocation, that is determined
to be the maximum (smoothed) value in betweenthe two cortinuum points. The
program then determinesthe width of the line at half maximum and returns 4
linesto your terminal window: lename (or function), FWHM (in x-axis units),
FWHM in km/s, and the certer in x-axis units. This is very usefulin measuring

the FWHMSs of strong lines, but may fail if lines becomevery blended. In that case,
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usersmust either guessat a local cortinuum or just click on either side of the line
to obtain the X and Y coordinates and estimate the FWHM manually.
C.5 GPFIT

GPFIT wasincluded with GatorPlot beginningwith version3.0. GPFIT
referscollectively to all of GatorPlot's tting routines. The \Lin. Fit" button
(v3.0+) appliesalinear t of the formY = a+ bX to your data using a chi-
squareminimization routine. You can selectthe rangesof data to be usedin the
t by either ertering them manually in the rangebox in the format low_x_value
high_x_value. For instance,the exampleshownn in Figure C-4 would useonly data
with x-axis valuesbetween500and 650and between712.5and 842. Alternativ ely,
you canjust click on the screento setthe range. Click the left mousebutton on
the low x value, drag the mousepointer to the high x value, and releasethe button.
The rangeyou selectedwill be appendedto the rangebox. If the rangebox is left
blank, it will useall the data for the t. You can selectno errors, poissonerrors,
or specify errorsfor ead point from an input le. Note that the column of errors
in the le must correspnd point for point with Y;, the individual y-axis values.
Click Fit to dothe t. The resultswill be output to the screenand appendedto
a le lint.gp in your currernt directory. A dotted line shaving the t will alsobe
plotted on top of your data. A t will be donefor ead le you havein the \Enter
Filenames"box. Thus, you can automatically t multiple les at onceaslong as
you want to usethe samerangeto t ead le.

The \Plaw Fit" button (v3.0+) ts a powerlaw of the formY = bX? to
your data using a chi-squareminimization routine. You can selectthe rangesof
data to be usedin the t aswith the Linear Fit (seeabove). Chooseno weighing
(uniform) or Poissonweighting (1.0/Y;). You may optionally erter your initial
guessedor b and a. If either one or both are left blank, GatorPlot will generate

initial guessegor you. Click Fit to performthe t. The resultswill be output to
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Figure C{4 An exampleof a linear t to the range500{650and 712.5{842A.

the screenand appendedto a le plaw t.gp in your current directory. A dotted

line shawving the t will alsobe plotted on top of your data. Note that you can just
copy the equationthat is output to the screenright bad into the \Enter Filenames
box", substituting f(x) for Y and making sureto put parerthesisaround a negative
exponert, and plot the function yourselfor erter Maths and divide the spectrum by
the t. The t will be donefor eath le you have in the \Enter Filenames"box, so
you can automatically t multiple les at onceaslong asyou want to usethe same
rangeto t ead le.

The \Mult GaussFit" button enablesyouto t your data with oneor more
Gaussianpro les using a chi-squareminimization routine. You can selectthe
rangesof data to be usedin the t aswith the Linear Fit (seeabove). Choose
no weighting (uniform) or Poissonweighting (1.0/Y;). If there is a constart o set
from 0O, you can erter that constart in the Constart box. For instanceif you are
tting data that hasbeennormalizedto a cortinuum of 1, you would erter 1 in
the Constart box. Initial guessesre mandatory, and there are two methods of
inputting them. You can either give it a .gp lename that cortains your initial

guesse®r ener the number of Gaussiansyou wishto t in the #Gaussiansbox
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and erter the initial guesse®f the parametersof ead Gaussianin the Enter Fit
Parametersbox. The .gp le should have the following format.

number_of Gaussians

flux1 factor tie_to optional comments
wavelengthl factor tie_to you can write anything
FWHM1 factor tie_to you want to out here
flux2 factor tie to

wavelength2 factor tie_to

FWHM2 factor tie to

The wavelengthis in whatewer scalethe x-axis is in, and the FWHMs are in km/s.
For free parameters,just erter O for both factor and tie_to. To x a parameterat
a particular value (i.e., wavelength hasto be 1549.0and cannot oat), erter -1 for
factor and O for tie_to. To tie a parameterto a constart times the value of another
parameter(i.e., FWHM3 = FWHML1 or ux2 = 2*uxl), ener the constan for
factor (i.e., 1 or 2 in the examples),and ernter the parameterto tie it to for tie_to.
This is not the Gaussiannumber, but the parameternumber, which starts at 0 for
ux1, 1 for wavelengthl,2 for FWHM1, 3 for ux2, 4 for wavelength2,and soon.
Youmay nd it helpful to keeptrack of the parameternumbersin your optional
commerns spacein the le. Sofor the exampleof ux2 = 2* ux1, | would erter 2

for factor and O for tie_to. Below is an example le.

2

15.0 0 0 paramO

1549.0 -1 0 paraml fixed at 1549
3000 0 0 param2

30.0 2.0 0 param3tied to 2*fluxl
1549.0 0 0 param4
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3000 1 2 param5tied to 1*FWHM1
Finally, you cantie a parameterto a variable ratio. This is usefulif you want to
usethe pro le of oneemissionline to constrainthe t to another emissionline. For
example,you want to usethe prole of Civ to t Oiii], and use2 Gaussiansto t
eat line: 1and2to t Civ and3and4to t Qiii]. In this case,you would want
ux4/ux3 = ux2/uxl in orderto maintain the Civ prole in the t to Oiii].
You would then let ux1, ux2, and ux3 oat andtie ux4 to (ux2/uxl)* ux3.
This is doneby entering -3.00for factor and 6 for tie_to. The wavelength4could
similar be tied to (wavelength2/wavelengthl)*wavelength 3 by entering -4.01for
factor and 7 for tie_to. If factor is negative and not an integer, GPFIT takesthe
integer part (of the absolutevalue) asthe parameter number for the numerator
and 100times the fractional part (of the absolutevalue) asthe parameter number
for the denominator. It then multiplies this ratio by the value in the parameter
givenin tie_to just asit would do with a constart factor. If you want to erter the
parametersinto the Enter Fit Parametersbox instead of providing an input le,
they are ertered in the exact sameway exceptthat number of Gaussiansis left o
sinceit hasits own box. Sothe rst line in the Enter Fit Parametersbox would
be the secondline of the input le (i.e., parameternumber O, which is the ux
for the rst Gaussian.Figure C-5 shavs an examplein which aninput le is used
to t multiple Gaussiango the ux in the wavelengthinterval 1450{1720A of a
spectrum with the cortinuum normalizedto unity.

Click Fit to performthe t andthe nal t parameterswill be output to the
screen.They will alsobe appendedto a.gpt le. You canoptionally specify
this lename by ertering it in the Output (.gpt) File text eld. If no lename is
ertered, it defaultsto multgauss t.gpt in your current directory. A .dat le is also
createdwith the plot data. It is an ASCIl le with the format

Xi Total Fit Const Gaussl Gauss?2 ... GaussN
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Figure C{5 An exampleof a multiple Gaussiant to the wavelength range 1450{
1720A. The cortinuum in the spectrum being t hasbeennormalizedto unity, so
1 is ertered asthe constart. An input le cortains the initial parameters.
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and thus cortains N+3 columnsfor a t of N Gaussians.This lename can be
speci ed in the Plot (.dat) File text eld. If no lename is entered, it defaultsto
gpmultgauss t.dat in your currernt directory. Your t is then plotted over your
data. Ead individual Gaussianis plotted in oneof v e colors,with a dahsedline.
The overall t is then plotted in a solid blue-greenline over top of your data. The
t will be donefor ead le you have in the Enter Filenameswindow, soyou can
automatically t multiple les at onceaslong asyou want to usethe samerange
to t ead le and aslong asthe initial guessesre valid for eat le. If the t is
unsatisfactory or the chi-squarefails to converge,you should modify your initial
guessesnd try again. Onceyou have a satisfactory t, you canexport it to a
postscript le usingthe ScreenshotPS option in the Export meru. Figure C-6
shows the result of a t to the data shawvn in Figure C-5.

Click the \P oly Fit" button (v3.0+) to t a polynomial of the form Y =
ap + ayX + apX 2+ i+ a,X" to your data using a chi-square minimization
routine. You can selectthe rangesof data to be usedin the t aswith the Linear
Fit (seeabove). Chooseno weighting (uniform) or Poissonweighting (1.0/Y;). Note
that Poissonweighting can not be usedif one of your data valuesis 0 since1.0/0
is in nite. Enter the order of the polynomial you want to t: 0is a constan, 1
alinear t, 2 quadratic, 3 cubic, and soon. Then you can optionally erter your
initial guesseso the polynomial coe cien ts. Enter them one per line in the Init
Coe box, in the order ag (constart term), a; (linear term), a,, and soon. Then
click Fit to performthe t. The resultswill be output to the screenand appended
to a le polyt.gp in your current directory. A greendashedline shawving the t
will alsobe plotted on top of your data. The t will be donefor eath le you have
in the Enter Filenameswindow, soyou can automatically t multiple les at once

aslong asyou want to usethe samerangeto t ead le.
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Figure C{6 An exampleof a multiple Gaussiant to the wavelength range 1450{
1720A of a normalized composite spectrum. Civ is t with three Gaussianpro-
les, and Niv], Heii, and Oiii] areall t with Civ proles. The plot hasbeen
exported using the ScreenshotPS option in the Export meru.
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You can t absorption lines using the \Absorp Fit" button (v4.0+). This is
similar to the multiple Gaussiant discussedabove. You can t your data with
zeroor more Gaussianpro les plus zeroor more absorption line pro les of the form

2

| = Cilge +1o(1 Ci), where = o °= 5). Onceagain,a chi-square
minimization routine is usedto performthe t. You can selectthe rangesof data
to be usedin the t aswith the Linear Fit (seeabove). Chooseno weigtting
(uniform) or Poissonweighting (1.0/Y;). If there is a constart o set from 0, you
can enter that constart in the Constart box. For instanceif you are tting data
that hasbeennormalizedto a cortinuum of 1, you would erter 1 in the Constart
box. Initial guessesre mandatory, and there are two methods of inputting them.
You can either give it a .gp lename that cortains your initial guesse®r erter the
number of Gaussiansand number of absorption lines you wishto t in the #Gauss
box and the #lines box, respectively, and erter the initial guesse®f the parameters
of eath Gaussianand absorption line in the Enter Fit Parametersbox. The .gp le
should have the following format:

number_of Gaussians

number_of absorption_line s

flux1 factor tie_to optional comments

wavelengthl factor tie_to you can write anything

FWHM1 factor tie_to you want to out here

flux2 factor tie_to Note that there are 3 lines per
wavelength2 factor tie_to Gaussian following the

FWHM2 factor tie to number_of _absorption_li nes,
Tau 01 factor tie to then there are 5 lines
wavelengthl factor tie_to per absorption line.

lambda_D1 factor tie_to
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01 factor tie_to
Cfl1l factor tie to
Tau 02 factor tie_to
wavelength2 factor tie_to
lambda_D2 factor tie_to
I 0 2 factor tie_to
Cf2 factor tie to

The wavelengthis in whatewer scalethe x-axis is in, and the FWHMs are in

km/s. ¢ is an optical depth, p isthe Doppler broadening,lq is the cortinuum
intensity, and C; is the coveragefactor (which rangesfrom O0to 1). It is very

imp ortan t that you have reasonable initial guessesfor the tting routine
to prop erly work. For free parameters,just ernter O for both factor and tie to. To
X a parameterat a particular value (i.e., wavelength hasto be 1549.0and cannot
oat), enter -1 for factor and O for tie_to. To tie a parameterto a constar times
the value of another parameter (i.e., FWHM3 = FWHM1 or ux2 = 2* uxl), erter
the constan for factor (i.e., 1 or 2 in the examples),and enter the parameterto

tie it to for tie_to. This is not the Gaussiannumber, but the parameter number,
which starts at 0 for ux1, 1 for wavelengthl,?2 for FWHM1, 3 for ux2, 4 for
wavelength2,and soon. Remenber that the parameternumber for  for the rst
absorptionline will be 3 times the number of Gaussians. ( for ead subsequen
absorptionline will be Ngayss * 3 + Niines * 5, Wherengauss is the number of
Gaussiansand njjnes is the number of previousabsorption lines. You may nd it
helpful to keeptrack of the parameternumber in your optional commerts spacein
the le. Below is a sampleinput le.

2

1
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15.0 0 0 paramO

1549.0 -1 0 paraml fixed at 1549
3000 0 0 param?2

30.0 2.0 0 param3tied to 2*fluxl
1549.0 0 0 param4

3000 1 2 param5tied to 1*FWHM1
2 0 0 param6 - Absorption line Tau_ O
1528 -1 0 param7 - fixed at 1528
5 0 0 param8

19 0 0 param9

0.5 0 0 param10- C_f

Finally, you cantie a parameterto a variable ratio (seemultiple Gaussiant,
above). If you want to erter the parametersinto the Enter Fit Parametersbox,
they are ertered in the exact sameway exceptthat the number of Gaussiansand
number of absorption lines are left o sincethey have their own boxes. Sothe rst
line in the Enter Fit Parametersbox would be the third line of the input le (i.e.,
parameter number 0, which could be the ux of the rst Gaussianor g for the rst
absoprtionline, depending on if you are tting Gaussiansin addition to absorption
lines or not).

Click Fit to performthe t andthe nal t parameterswill be output to the
screen.They will alsobe appendedto a.gpt le. You can optionally specify
this lename by ertering it in the Output (.gpt) File text eld. If no lename is
ertered, it defaultsto multgauss t.gpt in your current directory. A .dat le is also
createdwith the plot data. It is an ASCIl le with the format
Xi Total Fit Const Gaussl ... GaussN Linel ... LineN
and thus cortains N+M+3 columnsfor a t of N Gaussiansand M absorption

lines. This lename can be speci ed in the Plot (.dat) File text eld. If no lename
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is entered, it defaultsto gpmultgauss t.dat in your current directory. Your t

is then plotted over your data. Ead individual Gaussianand absorption line is
plotted in oneof v e colors,with a dahsedline. The overall t is then plotted in
a solid blue-greenline over top of your data. The t will be donefor eat le you
have in the \Enter Filenames"box, soyou can automatically t multiple les at
onceaslong asyou want to usethe samerangeto t eat le and aslong asthe
initial guessesre valid for eat le.

The \User De ned Fit" button (v4.0+) allowsyouto t any user-de ned
function to your data using a chi-squareminimization routine. You can selectthe
rangesof data to be usedin the t aswith the Linear Fit (seeabove). Chooseno
weighting (uniform) or Poissonweighting (1.0/Y;). You must give the function
a one-word namein the Function namebox (GPFIT will automatically generate
an IDL procedurebasedon the function you enter and save it in your current
directory). Next, erter the function in terms of X and your parameters. Your
parametersmust be represeted by A[0], A[1], A[2], and soon. For example,to
t the function a sin(bX) + cto your data ( nding valuesfor a, b, and c¢), you
would type: A[O]*sin(A[1]*X)+A[2] whereA[O]=a, A[1]=b, and A[2]=c. Next, you
must give partial derivativeswith respect to ead parameteras functions of X so
that IDL canuseits chi-squareminimization routine. For the above example,you
would enter sin(A[1]*X), A[0]*X*sin(A[1]*X), and (X>1)/(X >1), respectively.
Note that the derivative with respectto A[2] is 1, but IDL needsnumeric partial
derivativesfor the ertire array, sothe derivative needsan array of the samelength
as X with ead value setto 1. An easyway to do this is of courseto setit to X/X
which is by de nition 1, but you might run into a division by zeroerror. Thus,
(X>1)/(X >1) is a simple way to represeh an array of the proper length in which
ewvery elemen is 1 without creating any errors. It is mandatory to erter initial

guessedor your parameters,one per line. SeeFigure C-7 shows the above example.
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Figure C{7 An exampleof a user-de ned t of the function Y = a sin(bX) + c.

Click Fit to performthe t. The resultswill be output to the screenand appended
to a le udt.gp in your current directory. A dotted line shoving the t will also
be plotted on top of your data. The t will be donefor eat le you havein the
\Enter Filenames"box, soyou can automatically t multiple les at onceaslong
asyou want to usethe samefunction and rangeto t ead le.

C.6 Commands,Images,and More

The \Exec Command" button (v4.0+) brings up a box that allows you to
erter IDL and/or GPScript code to be executedimmediately. Click Executeto
executethe code or Exit to closethe window without executingany code. The code
can be as simple as the statemert print,"Hello." or ascomplicatedor moresothan

the following program.
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openr,5,'files.txt'
f=n
for j=0,4 do begin

readf,5,f

gpsload,f

a=gpsDataAt(1442) ANDgpsDataAt(1712) ANDgpsDataAt(1549)

if a then gpsfwhm,1442,1712 xpeak=1549,out="F WHNMat'
endfor
close,5
Almost anything you can write in a program can be written here (although its
doubtful you'll want to usethis to write anything much longerthan the above
example,asit would be better to put anything longin its own le and executeit
normally aseither an IDL program or with GPScript).

GatorPlot alsosuports JPEG and FITS images.Click the \Images" button
(v4.0+) to bring up the Image Menu which cortains seen buttons: Load Image,
New Window, Intensity, Export, Erase,Negative, and Cancel. The Image Menu
will stay openuntil you click Cancel,which closesthe meru and sendsyou bad
to the main GatorPlot. Load Image predictably loadsan image. You can choose
to load the imageinto either a new window that IDL will automatically sizeto t
the ertire image, or into an existing window (created by either loading a previous
image or with New Window). You can specify an X and Y position in pixels from
the lower left hand corner of the window for the lower left hand corner of the
image. By usingthis in an existing window, smallerimagescan be conbined into
larger images.In addition to Load and Cancel,there is a Get Info button, which,
when clicked, will display on your screenthe X and Y dimensionsof the imageand
whether it is greyscaleor true color. This can be usefulwhen combining imagesof

unknown sizesinto a larger image becauset allows you to determinethe imagesize
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beforeenering the position to display the imageat in the window. New Window
allows you to open a window of a custom X and Y size. For instance,if you wanted
to combine four 80x80imagesinto one 4-panel 160x160image, you would use New
Window to open a 160x160image,then Load all 4 imagesinto the existing window
with the proper X and Y position for ead image. Intensity can only be usedafter
an Image has beenloaded. Clicking it brings up a window that hasboxeslabeled
X, Y, R/gs, G, and B aswell asa Cancelbutton that will closethe window. Mouse
over the imageand X and Y will display the (X,Y) coordinate the mouseis over.

If it is a greyscaleimage, the intensity (0-255)will be displayed in the R/gs box.

If it is a true colorimage,then the R, G, and B intensitieswill all be displayed in
the correspnding boxes. Eraseeraseshe current openwindow. Negative takesa
negative of the current image. Export allows you to export the imageasa JPEG,
FITS, Postscript, to the printer, or asa PDF in either greyscaleor color. Enter a
lename and selectthe le type, and color or greyscale.If you want to export as
an encapsulatedpostscript, simply selectpostscript, but make sureyour lename
endsin .eps. Note that the Printer and PDF options only work on Unix and Linux
systems.

The \Resample" button (v4.4) allows you to resampleyour data in various
ways. You canerter a redshift to corvert an obsened spectrum to its rest-frame
wavelengths. For instance, ertering a redshift of 2 would causethe x-axis of the
spectrum to be divided by 3. You can changethe step sizebetweenpixels and the
start and end wavelengthsaswell. The modi ed data can be plotted or saved asan
ASCII or FITS le.

You candraw a line anywherein the plot window using the \Draw" button
(v4.4). Enter the X and Y coordinates of the two endpoints of the line either

manually or by left-clicking on one point and right-clicking on the other. A color
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can optionally be speci ed asan RGB triple separatedby spaces.A linestyle can
alsobe speci ed (seebelow).

C.7 Default Columns, Colors, and Linestyles

Beginningin v3.0, you can enter default column numbersfor the x and y-axis
data to be read from ASCII les. This is the samecolumn you would normally
erter in the popup dialoguebox prompting you for X-axis column and Y-axis
column whenyou plot an ASCII le. But if ertered here,the popup box doesnot
appear and gatorplot readsthe column numbers from here instead. This savestime
if you are plotting a le se\eral times. GatorPlot will attempt to automatically
detect any headerthe le may have and skip over it to get to the data.

In the Colorstext area(v3.0+), you can optionally erter a color for eat le to
be plotted with. Colors can be ertered in one of two ways. If your display is setto
true color, you can erter the R, G, and B values(delimited by spaces)of the color
you want to be plotted. For instance,0 255 255would produce a bright blue-green
color or 2551600 would produceorange.R, G, and B valuesrangefrom 0 to 255
ead. If you would rather manually erter a color index yourself, you can do that
instead. This can be usedif you have 8-bit color or a color table already loaded (or
if you have true color and are just adventerous). Enter for example210 (or if you
have true color try 3921453).If no color value is ertered, it defaults to white on the
screenand bladk in .PS les.

In the Line text area(v3.0+), you can optionally enter a linestyle for eat
le to be plotted with. Valid linestyles rangefrom 0{5 and correspnd to solid,
dotted, dashed,dashdot, dashdot dot, and long dashesrespectively. If left blank,
it will default to solid linesif you are creating a stacked plot or the default linestyle

correspnding to the le number for overplots.
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C.8 More Options

Under the plot window are various other options that can be speci ed. Usethe
x-range and y-rangetext areasto specify the rangeyou wish to view. Leave them
blank for the default behavior of displaying the ertire dataset. The Y-axis ticks
button togglesbetweenOn and O . Turn this o when creating a stadked plot if
you don't want meaninglesdick marks running all the way up the y-axis. Instead,
there will only be tick marks at the \zero" level and, if speci ed, the level of eat
dotted line for the plot.

The CharSizetext eld allows you to setthe character size. The default value
is 1. Entering 2 would causeall charactersto be twice as big and similarly entering
0.5 would causeall charactersto be half the normal size. The \Dotted line at y="
text eld allows you to overplot a dotted line at any speci ¢ y-value (for instancea
cortinuum at y=1 if plotting a spectrum that hasbeennormalizedto a cortinuum
level of 1). The \Cuto at y=" text eld allowsyouto cut o all data above this
level for eath plot. This can be usefulwhen creating a stacked plot. For example,
if you are plotting spectra that cortain a strong emissionline, usethis to cut o
the valuesabove a certain level and zoom in on the details of wealer emissionlines.
This allows you to put a smallero set betweenthe plots and the smallerrange
showvs more detail. The Stadked and Overplot buttons toggle the plotting behavior
betweenstadking plots on top of eat other and plotting multiple les directly over
eadt other. The default behavior is Stadked and createsa plot wherethe les are
stacked above eat other with a y-axis o set for ead. Click Overplot to plot the
data directly on top of ead other with the same"zero" level for all of the plots. If
you chooseOverplot, di erent linestyleswill be usedfor the di erent les: solid for
the rst le, dotted for the second,dashed,dashdot, dashdot dot, and long dashes
for the 6th le. If there are still more les, the pattern then repeatswith the 7th

being solid and soon.
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Click the \Add Text" button to add text anywherein the plot. It brings up
a window prompting for X and Y coordinates, the text, character size,alignmert,
orientation, and color. If adding text to a plot on the screenclicking on the screen
will automatically Il in the X and Y coordinatesfor you. Alignment rangesfrom
the default value of 0.0 (text beginsat speci ed point) to 1.0 (text endsat speci ed
point) and Orientation is from 0 to 360 degrees.Note that when adding text to
a Postscript, or PDF le or a plot being sen to the printer, you are not able to
click on the screento obtain the X and Y coordinates becauseyou are plotting to a
di erent device. The easiestway to add text to theseplots would be to rst plot to
the screen,then click everywhereyou want to add text, and those coordinates will
be printed out in the IDL window. Then export to the le, click \Don't Finalize",
and add the text, typing in the coordinatesthat were printed out in the IDL
window. Then click \Finalize" whenyou are done. Alternativ ely, beginningin
v3.0, you can add text to the plot on the screenand then export the plot using
ScreenshotPS, Print Screenshotor ScreenshotPDF.

If you are exporting a plot to a Postscript or PDF le or sendingit to a printer
and you clicked \Don't Finalize" from the export meru, click the \Finalize" button
after you are done adding text to the plot to closethe le or sendit to the printer.

The X-axis and Y-axis buttons allow you to toggle eat axis betweenlinear
and logarithmic. The \More Options" button (v2.0+) allows you to set more
IDL plot options, including Position, XYMargin, XYMinor, XYtic kinterval,

XYtic klayout, XYtic ks, XYtic kname, and XYtic kv. Seethe IDL documertation for
an explaination of what eat of theseoptions does.

Click the \Multiplot" button (v2.0+) to createa plot with multiple panelsin
onewindow. Setthe number of rows and columnsand specify auto or manual. In
auto mode, ead le or function in your le list is automatically plotted in its own

panel. For instanceif you have 4 les ertered and you want to createa 4-panel
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plot with 2 rows and 2 columnsand have ead le plotted, select2 rows, 2 colums,
and auto, click Apply, then click either Plot or Export. If you want to plot more
than one le or function per panel, usemanual mode. In manual mode, ead time
you click Plot, another panelis addedwith the les currertly listed plotted just
asthey would normally be exceptwithin a panel. When exporting in manual

mode to a Postscript or .PDF le or the printer, click Export after you set your
Multiplot options, and erter the le info. But do not nalize if you have more
panelsto add. Add any text you want to this rst window now, asthis is your only
chance(this appliesto just plotting aswell asexporting). Starting with the second
plot, click Plot instead of export asyou already ertered a lename (or selectedthe
printer). When nished, click Finalize at the bottom. To export to a JPEG, select
Export{JPEG at any time and the currernt cortents of the screenwill be exported
to a JPEG le. The samegoesfor the exporting options ScreenshotPS, Print
Screenshotand ScreenshotPDF.

Clicking the \Help" button (v2.0+) enablesthe online help. A help le similar
to this appendix is printed to your current terminal window, 23 lines at a time.
Pressingthe spacebar goesto the next page,and pressing'q’ quits help. Beginning
with v3.01,if you have correctly con gured your web browser of choice using
gatorplot_con g, clicking help will open a browserwindow displaying the help le
in HTML. Finally, the UF button is a little gadgetaddedto make GatorPlot more
Gator friendly.

C.9 GPScript

GPScript is a systenwide scripting language(implemerted in v4.0) that can be
usedto automatically do almost anything that can be doneinteractively in Gator-
Plot. The proceduresand functions of GPScript are an extensionof IDL, soyour
scripts may cortain any combination of IDL and GPScript functions/procedures.

To run a script, at an IDL prompt, erter: gatorplot,script='scriptname’, where
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scripthnameis the nameof the le that contains the script. The script should be
setup asand IDL procedure. Note that the le must bein your IDL _PATH or
your current directory sothat IDL canseeit sinceit will not be precompiled. Also,
the lename must match the name of the procedure. For instance,you could have
script called data in a le nameddata.pro:
pro data
gpsload,file.fits'
print,gpsDataAt(1549)
end
This simple script could be run by ertering: gatorplot,script="data’ at an IDL
prompt. Below is a list of all GPScript functions/procedures,their calling se-
guencesand someexamples.
gpsload: Loadsa le or sewral les into memory
gpsload, files[, xcol=, ycol=, funmin=, funmax=, funpts=]
les is a string or string array cortaining one or more lenames or functions.
The les canbe either FITS or ASCII or you can enter a function just asyou
would in the Enter Filenamesbox in GatorPlot. The optional xcol and ycol
keywords specify the columnsin the ASCIl le to read X and Y data from.
The optional funmin, funmax, and funpts keywords specify the minimum and
maximum X-valuesto be usedin generatingthe function and the number of
points to be usedfor the function. xcol and ycol are mandatory if loading
an ASCII le, asare funmin, funmax, and funpts if loading a function.
Examples:
gpsload,[filel.fits', il e2.dat' ],xc ol=1,ycol=3
gpsload,'f(x)=sin(x)',funm in=0,fu nmax6.28,fu npts=100
gpsnultiplot: Usethis to setup a multi-panel plot.

gpsmultiplot, rows, cols [, /auto]
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rows and cols are the number of rows and columnsin the multipanel plot. If
auto is not set, then all les currently loadedwill be plotted (either stacked
or overplotted) in one panel of the multi-panel plot ead time gpsplot is
called. If the optional keyword auto is set, then eat le currertly loadedwill
be plotted in its own separatepanel. Examples:

gpsmultiplot,2,2

gpsmultiplot,3,2,/auto

gpsplot: Plot currertly loaded les to the screen.If a multi-panel plot is
desired,gpsnultiplot should be called rst. gpsplot must be called before

exporting any plots.

gpsplot, [xmin=, Xxmax=, ymin=, ymax=, xtitle=,  ytitle=, title=,
Ixlog, /lylog, /overplot, charsize=, linestyle=, color=, psyms=,
offset=, label=, xmargin=, ymargin=]

In its simplestform, you can just call gpsplot without any keywords. The
optional keywords xmin, xmax, ymin, and ymax of courseallow you to
specify the X and Y rangesto be displayed. xtitle, ytitle, and title allow
you to enter strings that will be usedas axis or plot titles. Specifying /xlog
or lylog makesthat axis logarithmic instead of linear. Specifying /overplot
causesles to be plotted over one another in the casethat more than one
le is plotted in a panel (or window). By default, the les will be shavn
stacked on top of ead other. charsizesetsthe character size(default = 1),
linestyle the linestyle (0-5, seelDL help), and psym the plotting symbol
(again, seelDL help). color can be speci ed by either a string cortaining a
single number for color index (e.g., color="1019") or asan RGB triple asin
the GatorPlot GUI (e.g., color = '0 255255’ for blue-green).o set takesan
array argumern of length up to les-1 and overridesthe default o set when

displaying a stadked plot (e.g., if you have three les loaded,to be displayed
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in a staded plot, 0 =[2,5] would setthe zero-lewel for le 2 at 2 and for le
3 at 5). label takesa string array asan argumert and will label ead data
seton the right side of the display (e.g.,label = ['File 1', 'File 2', 'File 3').
Finally, xmargin and ymargin ead take vectorsof length two and perform
the sametask asthe xmargin and ymargin keywords in the IDL PLOT
procedure. Examples:

gpsplot,xmin=1450,xmax=1720,ymax=5, xtitle="Wavelength',ytit le="Flu X',
charsize=1.5, color="255 0 0O'

gpsplot,title='Stacked Spectra’,/xlog, linestyle=[0,1,2],

color=[255 0 0, '0 2550, 'O 0O 2557, offset=[2,5], label=['File
1, 'File 2, 'File 37

gpsexport: Export plots that have beencreatedwith gpsplot. Plots can be
exported to Postscript, JPEG, PDF les, the printer, or the data can be
exported to a FITS or ASCII le.

gpsexport, filename [, /printer, /color, /landscape, /multiplot,
Xsize=, ysize=]

lename is the export le to cortain the plot/data. The le typeis automat-
ically determinedby the le extension(.jpg or .peg= JPEG le, .t or.ts
= FITS le, .psor .eps= Postscript, .pdf = PDF, .dat or .txt = ASCII).
Specify the /prin ter keyword to sendthe plot to the printer (UNIX/Lin ux
only). Specify /color to export astrue color instead of the default greyscale.
Specify /landscape to export in landscape instead of portrait mode. Speci-
fying /multiplot makes GPScript ched if all panelshave beencreatedand
only exports if they all have (e.g.,if you're doing a 9-panel, 3x3 plot but you
call gpsexprt after only plotting 7 les and specify /m ultiplot, then nothing
will happen. If you call it again after plotting all 9 les, again specifying

/multiplot, then the plot will be exported. If you don't specify /m ultiplot
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then GPScript exports without chedking.) xsizeand ysizecan be setto the
X and Y sizeof the Postscript, PDF, or printer le in inches. Again, using a
.epsextensioncauseghe plot to be exported to an encapsulatedpostscript

le. Examples:

gpsexport,'image.jpg',/col or
gpsexport,'figure.eps’,xsi ze=7\ys ize=9
gpsexport,/printer

gpssmath: Apply smoothing to loadeddata.

gpssmooth [, /boxcar, /binomial, npts=# of points, iter=#
iterations]

SeeSmaothing (above) for more details. If not speci ed, npts defaultsto 5
and iter to 1. Example:

gpssmooth, /boxcar, npts=3

gpsmath: Perform arithmatic operations on data.

gpsmath, filesl [, factorl=,constl=,oper=fil es2=,fa ctor 2=,const2=, out=]
lelistl is an intarr cortaining the index of ead le (starting with 0) to
include in the arithmatic operation. factorl is an intarr cortaining the factor
to scaleeat correspnding datasetby eg. a0*x0+al*x1+... constlis a
constart number to be addedto this. oper canbe '+, '-', *' or'/. les2 is
an intarr similar to lesl, with factor2 and const2correspnding to factorl
and constl. Finally, out is a string cortaining a lename for the data to be
written to after the arithmatic is performed. If the lename endsin '. ts' or
" t', the data will be written asa FITS le, otherwiseit will be written as
an ASCIl le. Sothere are many possiblecombinations of operations that
can be performedby gpsmath: (a0*x0+al*x1+a2*x2+...+cl) +, -, * , or/
(bO*x0+b1*x1+b2*x2+...+c2) Examples:

gpsload,['al.dat','a2.dat’ ;a3 .dat',;) ad.dat] ;load4 les
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gpsmath, [0,1], factorl=[1,2], constl=2, out="test.fits'

writes a FITS le with the result of al.dat+ 2*a2.dat + 2.

gpsmath, [0,3], constl=1, oper=/, files2=[1], factor2=[2],
out="test.dat'

writes an ASCIl le with (al.dat+ a3.dat+ 1)/ (2*a2.dat).

gpsirtegrate: Integrate over a user-de ned baseline(seelntegrate above).
gpsintegrate, x1, x2 [,yl, y2 , outs]

x1, x2,yl, and y2 arethe X and Y coordinates of the start and end of the
user-de nedbaselineLeaving o the y-valuesresultsin them beingsetto 0.
out speci es a le to output the resultsto. If no le is speci ed, it defaultsto
gpsirtegrate.dat. Examples:

gpsintegrate, 1500, 1600, out="results.dat'

integratesover a line drawn from (1500,0)to (1600,0)and outputs results to
results.dat.

gpsintegrate, 1500, 1600, 0.5, 1.5

integratesover a line drawn from (1500,0.5)to (1600, 1.5) and outputs results
to gpsirtegrate.dat. gpsirntegrate can also be usedas a function:

result = gpsintegrate(xl, x2 [,yl, VY2, out=])

When usedas a function, the result returned is a string cortaining 4 space-
delimited columns: the integration ( ux), certer, equivalert width, and
lename. If morethan one le is loadedwhen gpsirtegrate is called, result
returns as a string arrray with one elemen for ead le. Example:
flux=strparse(gpsintegrate ~ (1500,1600,1,1) ,1)+ 0.

gpsfwhm: Estimate the FWHM of an emission/absorptionline without tting
(seeFWHM above).

gpsfwhm, contin _x1, contin x2 [, Xxpeak=, ypeak=, out=]



151

cortin _x1 and cortin _x2 are the x-coordinates of two cortinuum points, one
on ead side of the line. xpeak and ypeak allow you to optionally specify the
X and/or Y coordinates of the peak/trough of the line. If you do not specify
these,they will be automatically calculated. out speci es an output le for
the results (defaults to gpsfwhm.dat). Examples:

gpsfwhm, 1442, 1712

gpsfwhm, 1442, 1712, xpeak=1549, out='civ _fwhm.dat'

Like gpsirtegrate, gpsfwhmcan also be usedas a function:

result = gpsfwhm(contin _x1, contin x2 [, xpeak=, ypeak=, out=])
When usedas a function, the result returned is a string cortaining 4 space-
delimited columns: the FWHM in x-axis units, FWHM in km/s, certer,

and lename. If morethan one le is loadedwhen gpsfwhmis called, result
returns as a string arrray with one elemen for eat le. Example:
fwhm=strparse(gpsfwhm(1450,1720), 2)+0.

gpslint: Linear t to data (seeGPFIT: Linear Fit).

gpslinfit [, range=, /poission, out=, plotps=, plotxrange=]
rangeis a string array represeting the rangesin the data to be includedin
the t. It is entered just asyou would enter in in the Rangebox in GPFIT
(i.e. ['18251850','2000 2025'|would mean t using data from 1825{1850and
2000{2025).Leaving 0 range makesthe rangeall X's. The /p oissonoption
setspoissonerrors. out speci es the output le for the t parameters(default
lint.gp). plotps speci es a lename to plot (in postscript) the data and the
t. If no lename is speci ed, the plot is not created. plotxrange allows you
to specify the x-range for the postscript plot. Example:

gpslinfit, range=['1825 1850', '2000 20251, /poisson, plotps="fit.ps'
gpsplavt: Powerlaw t to data (seeGPFIT: Powerlaw Fit).

gpsplawfit [, range=, /poisson, coeff=, out=, plotps=, plotxrange=]
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rangeis a string array (seegpslint) and /p oissonsetspoissonweigtting.

gpfcee takesyour initial guessegor the coe cien ts of aX ® in the order

[a,b]. out, plotps, and plotxrange as descriled in gpslint. out defaults to

plaw t.gp if not speci ed. Example:

gpsplawfit, range=['1440 1460', '2000 20251, /poisson, coeff=[700,

-0.8]

gpsplavt may be called as a function aswell:

result = gpsplawfit([range=, /poisson, coeff=, out=, plotps=,

plotxrange=])

When usedas a function, the result returned is a two-elemem array contain-

ing the coe cien ts in the order [a,b].

gpsmg t: Multiple Gaussianst to data (seeGPFIT: Multiple GaussianFit).
gpsmgfit in= [,range=,/poisson,const= ,out =,pl otf ile= ,plo tps=,pl otxr ange=]
in speci es the input le cortaining the t parameters(as descriked in
GPFIT: Multiple GaussianFit). range,poisson,out, plotps, and plotxrange
as descrilked above. out defaultsto multgauss t.gpt. constis a constart

o set from O (e.g., normalizedcortinuum level). plotle speciesa lename to
receiwe the plotle corntaining the data, overall t, and value of eat Gaussian
at every X-value. It defaultsto gpmultgauss t.dat. Example:

gpsmgfit, range=['1510 16807, in='civ.gp, const=1, plotps='civfit.ps'
gpspoly t:  Polynomial t to data (seeGPFIT: Polynomial Fit).

gpspolyfit order= [, range, /poission, coeff=, out=, plotps=,
plotxrange=]

order speci es the order of the Polynomial to be t (e.g.,2 = quadratic, 3 =
cubic). range, poisson,out, plotps, and plotxrange as descriked above. out

defaultsto poly t.gp. coe is an array cortaining optional initial guessest
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the polynomial coe cients of ag + a; X + ::: + a, X" in the order [ay, ay, ...,
a,]. Example:

gpspolyfit,  order=3, coeff=[3, 0, -2, 1], out="poly.dat'

gpsabs t: Fit Absorption Lines (seeGPFIT: Absorption Line Fit).
gpsabsfit, in= [,range=,/poisson,const=,0 ut=, plotfil e=plotp s=,
plotxrange=]

in speci es the input le corntaining the t parameters(as descriked in
GPFIT: Absorption Line Fit). Everything elseasdescritedin gpsmgt. out
defaultsto multabst.gpt and plotle defaultsto gpmultabs t.dat. Example:
gpsabsfit, range=['1470 16007, in='absparams.dat’, const=19,
plotps="abs.ps'

gpsud t: Fit User-De ned Function (seeGPFIT: User-De ned Fit).
gpsudfit, name, f=, pders=, coeff= [,range=,/poisson,out=,pl otps=,
plotxrange=]

name speci es the name of the user-de nedfunction for purposesof gen-
erating it (oneword). f givesthe function asa String in terms of X and
parametersA[0], A[1], ... (e.g. A[O]*sin(A[1]*X)+A[2]). pdersis a String
array cortaining the partial derivativeswith respect to ead parameter(e.g.
df/dA[0], df/dA[1], ...). coe givesthe initial guessegor eat parameter.
range, poisson,out, plotps, and plotxrange as described above. out defaults
to ud t.gp. Example:

gpsudfit,  ‘sinefit, f="A[0]*sin(A[1]*X)’, pders=['sin(A[1]*X)’,
AJO]*X*sin(A[1]*X)1], coeff=[4, 2], plotps='sine.ps’

gpsDataAt: Cheds if there is non-zerodata at a speci ed X-value and
returns 1 (true) or O (false).

result = gpsDataAt(x)

Examples:
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print, gpsDataAt(1549)

if gpsDataAt(1549) then print, There is data at 1549.

a = gpsDataAt(1549)

gpsMean: Returns the meanvalue of all data in a speci ed range.
result = gpsMean(wl,w2)

w1l and w2 are the X-valuesusedto determinethe range. Examples:
print, gpsMean(1440, 1460)

returns the meanvalue of the data in the 1440{1460interval.

if gpsDataAt(1450) then a=gpsMean(1440,1460)

gpsMedian: Returns the medianvalue of all data in a speci ed range.
result = gpsMedian(wl, w2)

Example:

print, gpsMedian(1440, 1460)

gpsStdDev: Returns the standard deviation of all data in a speci ed range.
result = gpsStdDev(wl, w2)

Example:

s = gpsStdDev(1440, 1460)

gpsMax: Returns the maximum value in a speci ed range.

result = gpsMax(wl, w2)

Example:

m = gpsMax (1500, 1600)

gpsWhereMax: Returns the correspnding X-value to the maximum value in
a speci ed range.

result = gpsWhereMax(wlw2)

Example:

X = gpsWhereMax(1500,1600)

gpsMin: Returns the minimum value in a speci ed range.
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result = gpsMin(wl, w2)

Example:

m = gpsMin(1500, 1600)

gpsWhereMin: Returns the correspnding X-value to the minimum valuein a
speci ed range.

result = gpsWhereMin(wl,w2)

Example:

X = gpsWhereMin(1500, 1600)

gpsloadimg: Loadsan imageinto memory.

gpsloadimg, filename

lename is either a JPEG or FITS image. Example:

gpsloadimg, ‘picture.jpg’

gpsexmrtimg: Exports a previously loadedimageto JPEG, FITS, Postscript/.eps,
PDF, or the printer.

gpsexportimg, filename [, /printer]

The le-t ype is automatically determinedby the ending (.jpg/.jp eg,. t/. ts,
.ps/.eps, or .pdf). Specifying the printer keyword sendsthe imageto the
printer (UNIX/Lin ux only). Examples:

gpsexportimg, 'picture.ps’

gpsexportimg, /printer

gpsnegatie: Takesthe negative of a previously loadedimage.
gpsnegative

gpsinensityAt: returns the intensity of a given pixel in an image.

result = gpsintensityAt(x, )

x andy are the x and y coordinates of the desiredpixel. result returns

asa number between0 and 255for greyscaleimagesor a 3-elemen array
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represeting the R, G, and B intensities as 3 numbers between0 and 255 for
a true color image. Example:

a = gpsintensityAt(50, 100)

gpsexecomBrings up a window that allows you to erter IDL and/or GP-
Script code to be executedimmediately. See\Exec Command" button
above.

gpsexecom

gpsresampleallows you to resampleyour data in various ways (seethe
\Resample" button above).

gpsresample [, z=, step=, xmin=, xmax=, outf=] zis the redshift, step
is the stepsizebetweenpixels, and xmin and xmax are the start and end
x-axis values. outf is an output le that can be either FITS or ASCII. If the
lename ertered endsin .t or'. ts, thenit will bea FITS le. Otherwise,
it will bean ASCII le. Example:

gpsresample, z=1.5, step=0.5, outf="resampled.dat'

gpsdravline: draws a line anywherein the current plot (seethe \Draw"
button above).

gpsdrawline, X1, X2, Y1, Y2 [,color=, linestyle=]

X1, X2, Y1, and Y2 arethe X and Y coordinates of the two endpoints of the
line. color can be a number or a string with space-delimitedRGB valuesof a
color. linestyle can be from 0 to 5. Example:

gpsdrawline, 1549, 1549, 3, 5, color="255 0 0', linestyle=1
strparse: While technically not a part of GPScript, the strparsefunction is
usedby se\eral proceduresin GatorPlot and GPScript and is thus included
with GatorPlot. strparseallows you to parsea string delimited by whitespace
(tabs or spaces).

result = strparse(string, column)
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string is any string and column is the column number you want to extract.
Examples:

s = 'columnl 5 3 6 column5'

print,strparse(s,1)

prints 'columnl’ to the screen.

b = strparse(s,2)+0.*strparse( s,4)+0.

stores30 (5*6) in the variable b.

get.color: Also not technically a part of GPScript, but included with Gator-
Plot, get_color corverts an RGB triple into a number between0 and 224 that
IDL usesto represem that color.

result = get_color(r, g, b)

r, g, and b are all integersbetween0 and 255. Examples:

a = get_color(255, 112, 0)

plot, X, y, color=get _color(0, 255, 255)



