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1 Introdution

1.1 Purpose and sope

The Euro3D Researh Training Network (RTN) ([?℄) was put forward with the intention to promote

integral �eld spetrosopy (IFS), or \3D" spetrosopy, and to help making it a ommon user teh-

nique. In order to aomplish this, one of the major tasks was identi�ed as the need of providing

standard software tools for the visualization and analysis of dataubes. These tools should be general

enough to be entirely independent of the origin of data, i.e. 3D instrument. Previously, a heterogenous

olletion of instrument-spei� data formats and software tools (e.g. XOASIS), proprietary software

pakages and a lak of any standard have hampered a break-through of this powerful observing

method, leaving it merely as an expert tehnique with omparatively limited sienti� impat.

Reognizing the importane of this problem, a work plan was devised to start reating a pakage

of tools for the analysis and visualization of IFS data. Entitled 3D Visualization, Task 2.2 of this

work plan foresees the development of a programme, whih should be apable of reading, writing,

and visualizing redued data from 3D spetrographs of any kind. We have named this tool \E3D".

This doument desribes how to install and use the Euro3D visualization tool (E3D).

One of the major problems for the development of a standard visualization tool is the lak of a stan-

dard data format. Every group has developed its own 3D data format, both for the spetral and the

position information (ubes, FITS images, FITS tables, MIDAS images, et...). In order to overome

this problem, the RTN has proposed a uni�ed data format, the \Euro3D Data Format" ([?℄; [?℄).

Taking into aount previous experiene from more than a deade of operating 3D instrumentation

in the visible and the near-infrared, this data format is supposed to over most foreseeable require-

ments of existing and future instruments. The Euro3D visualization tool was written spei�ally to

make use of this data format, although it an read and write 3D data on another di�erent formats

(like dataubes).

Warning: The E3D is urrently under development, and it ould hange within the time

1.2 Requeriments

E3D has been oded in C and Tl/Tk. It uses the C-oded library (\LCL") as I/O library. This

library was developed on propose to handle the input/output of data on the Euro3D format ([?℄).

It uses PGPLOT as graphial library. Therefore, as prerequisites it is needed to have installed in your

omputer both libraries, before to install E3D.

Warning: PGPLOT is not a GPL produt. It is property of Tim Pearson and opyrighted by ****.

Therefore, it annot be distributed. However, it an be freely downloaded from the webpage http://*****

E3D omprises four main elements:

� The C-oded low-level funtions, inluding the routines alling the Euro3D I/O library, the

SHM routines, basi funtions needed for plotting and analizing the data. These funtions

are inluded in di�erent libraries in the lib subdiretory (like Euro3D.o), and an be used by

another programmers to reate standalone C-programs that handles with the Euro3D data.

� A number of stand-alone C-oded tools that help to handle the Euro3D format. Perhaps

the most interesting routine is any2Euro3D, transforming single Group IFS data from any

instrument into the Euro3D Format.
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� The tk_e3d Tl/Tk interpreter. This is a standalone programme that reates its own Tl/Tk

interpreter, adding Euro3D routines to the standard Tl ones. These routines invoke the

C-funtions inluded in the C-libraries from Tl, and they an be used for di�erent pro-

poses: e.g., load/save Euro3D format �les, plot single or oadded spetra, plot monohro-

mati/polyhromati maps, interpolate these, save maps in FITS format. tk_e3d is the ore

of E3D. One invoked, it runs a Tl/Tk/E3D shell, where both ommand line and sripts an

be runned. plot_map.tl, inluded in the sripts subdiretory, is an example of the sripts

that an be written to be run under tk_e3d. We will explain below the E3D routines in detail.

� tk_e3d.tl, the E3D GUI. This is a Tl/Tk/E3D sript, that reates a graphial user interfae

for visualizing and analyzing 3D data. It inludes ertain number of proedures that makes

easy to work with 3D data.

Warning: If you are intended to visualize/analyze 3D data, without programming your own sripts,

then you are mainly interested in tk_e3d.tl, the E3D GUI. You an skip the other hapters of this

doumentation.

1.3 Referene douments

[1℄ Euro3D Data Format M.Kissler ??/02/2003

??

[2℄ Euro3D I/O libraries v1.0a { Installation guide issue 1.0a 31/03/2003

A. P�eontal-Rousset, P. Ferruit and Y. Copin

[3℄ Euro3D I/O libraries v1.0a { Developers guide issue 1.0a 31/03/2003

Y. Copin, P. Ferruit and A. P�eontal-Rousset

[4℄ E3D, The Euro3D visualization tool 2004, AN, 325, 167

S.F.S�anhez

[5℄ E3D, The Euro3D visualization tool II 2004, AN, 325, 171

S.F.S�anhez, T.Beker, A.Kelz

[6℄ The Euro3D data format 2004, AN, 325, 159

M.Kissler-Patig, Y.Copig, P.Ferruit, A.P�eontal-Rousset,

M.M.Roth

[7℄ The Euro3D LCL I/O Library 2004, AN, 325, 163

A.P�eontal-Rousset, Y.Copig, P.Ferruit,

Doument [1℄ is available at http://www.aip.de/Euro3D.

1.4 Abbreviations and aronyms

AD Appliable Doument

AIP Astrophysikalishes Institut Postdam

DIT Detetor Integration Time

DQ Data Quality

ESO European Southern Observatory

E3D Euro3D Visualization Tool

FITS Flexible Image Transport System

FWHM Full Width at Half Maximum

HDU Header and Data Unit

IFS Integral Field Spetrosopy

IFU Integral Field Unit

LCL Lyon C-Library
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MPE Max-Plank Institut f

�

ur extraterrestrishe Physik

NDIT Number of DIT

NIR Near Infra-Red

NOST Nasa / Siene OÆe of Standards and Tehnology

PA Position Angle

PSF Point Spread Funtion

RD Referene Doument

RON Read-Out Noise

RMS Root Mean Square

RSS Row Staked Spetra

SPAXEL SPAtial piXture ELement

S/N Signal-to-Noise ratio

TBD To Be Determined

WCS World Coordinate System
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2 Installation

2.1 Presentation

In this setion we desribe how to install the E3D. Prior to install the E3D, you will need to install

the Euro3D I/O libraries (E3D io LCL-1.0a, or latter distributions). The installation proedure

is detailed in the Installation Guide of the Euro3D I/O libraries [2℄. You need also to install

PGPLOT, inluding the CPS,PS,GIF,VGIF and TK drivers. PGPLOT an be downloaded from ???

Warning: You need to have properly de�ned the E3D io LCL and PGPLOT environment variables.

E.g., on a bash SHELL system:

export PGPLOT DIR="/usr/loal/sr/pgplot";

export IFU PATH="/usr/loal/sr/";

export IFU DEFAULT FMT="Euro3D";

2.2 Installing E3D step by step

In the following, we desribe, step by step, the proedure to follow to install E3D.

1. Download the urrent version of the E3D distribution (e.g.,v3d-1.0d.tar.gz) from the Euro3D

webpage

1

, and opy it into the Euro3D diretory (given by the environment variable $IFU_PATH

).

2. Using the ommand tar xvfz v3d-1.0d.tar.gz , extrat the arhive �le v3d-1.0d.tar.gz

under $IFU_PATH. It will reate the diretory v3d-1.0d (or a orresponding one, depending

of the distribution).

3. Change to the reated diretory (d v3d-1.0d ), and exeute the on�gure and make sripts.

(a) ./onfigure

(b) make

Warning: The make an fail due mainly to a di�erent de�nition of ertain libraries. We have test

the proedure under the two main Linux distributions, RedHat (7.1 and 8.0) and Suse (8.2). They

di�er in the de�nition of TCL/TK libraries. You should edit the �le add_def/makedefs.loal

and selet the proper de�nition of E3D_LIBS for your distribution.

Warning: The installation on a Sun/Solaris requires to edit the �le add_def/makedefs.loal,

and unomment the proper de�nition of E3D_LIBS. Before to run the ./onfigure sript you

should opy the �le makefile.in under the diretory sripts to the diretory pkg/v3d/soure.

4. Goes to the sripts diretory (d sripts) and exeute the install sript (./install.pl ).

This sript will edit the tk_e3d.tl sript to be ompatible with your diretory tree.

5. Add the diretory user/bin under the E3D tree to your PATH.

6. Test the E3D exeuting the sript tk_e3d.tl , and loading the �le test.fits under the

sripts diretory.
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Figure 1: Snapshoot of the Main Window of the E3D GUI.

3 The E3D GUI: tk e3d.tl

In this setion we desribe the main properties of the E3D GUI, the TCL/TK sript tk_e3d.tl.

If you have followed properly the previous setions you should be able to exeute it by just typing

tk_e3d.tl . This sript will run the tk_e3d TCL/TK interpreter, and open a GUI. There are

three di�erent windows in E3D: The main windows, the spaxel inspetor and the spetral inspetor.

Warning: spaxel has been de�ned within the Euro3D network as the spatial element of a 3D spetra. It

means a �ber, or a lenslet or portion of a slit-slie, depending on the intrument. This onept has been

introdued to unify the di�erent possibilities for spatial element.

3.1 The main window

Figure 3 shows a snapshot of the main window. It ontains an imagearea, an information panel and

a toolbar ontaining di�erent menus. The imagearea of this window is used to plot the row staked

spetra (RSS) representation of the data, an spetral image built inluding in eah row the spetrum

orreponding to eah spaxel. By default it is shown the RSS of the �rst 256 spaxels on the �le, at

maximum. The range of plotted spaxels an be hanged using the prompts on the left information

panel (see the �gure). The panel on the left size of the GUI inludes also information and entries

for the urrent max/min values plotted, bright and ontrast seletion bars and the urrent seleted

wavelength range.

It is possible to selet both monohromati or polihromati uts or selet a range of spaxels on

this imagearea, one loaded a �le. The default seletion is the spetral seletion, allowing to selet

a wavelength ut by liking with the left mouse in one (monohromati) or two (polihromati)

spetral positions on the RSS. One seleted a spetral region, it is possible to (a) show a zoomed

version of the RSS of this wavelength range (by liking in the ZOOM button), or/and (b) reate a

spatial map, by an average of the ux over the seleted wavelength range per spaxel. This map is

shown in the spaxel inspetor by liking the right mouse-button (or liking on the Plot button on

the Spaxel menu). Keeping liked the entral mouse-button and moving through the image we send

di�erent uts to the spaxel inspetor, of a spetral pixel width of delta_x, and initial wavelength

orresponding to the position of the mouse. This variable has been arbitrary de�ned to 5 spetral

pixel, to hange it type set delta_x NN in the ommand prompt.

1

the distribution is atually restrited to the Euro3D network members, please ask for a password to Dr.M.M.Roth
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The type of seletion an be hanged on the menu (see below) from the spetral to the spaxel seletion.

This seletion allows to selet a redue number of spaxels by liking one (single seletion) or twie

(multiple seletion) on the RSS image with the left mouse-button. The RSS of the seleted spaxels is

shown in the spetral inspetor when liking the right mouse-button (or liking on the Plot button

on the Spetra menu). Keeping liked the entral mouse-button and moving througt the image we

send the spetrum of the spaxel orresponding to the urrent position of the mouse to the spetral

inspetor.

A COMMAND prompt has been inluded in the window to run tl and/or tl/E3D routines and sripts,

by typing in the prompt or in a �le that an be run using the soure filename routine.

The menus inluded in the toolbar are:

1. File Menu. It omprises the di�erent I/O options of data �les in E3D. The Load and a Save

buttons allows you to load and save �les in the Euro3D format. It is possible to import/export

�les in another di�erent formats, like data ubes (Import/Export CUBE) and row staked spetra

�ts �les (Import/Export RSS). For the dataubes, the spaxel shape is assumed to be an square

with a size di�ned by the tl variable dpix. For the RSS format E3D expets two di�erent

�les, a �ts �le 2D image, with a single spetrum per row, and an asii �le for the position table

(the de�nion of a position table on E3D will be explain below, on Setion ??). A olletion of

E3D position tables for di�erent instruments has been inluded in the subdiretory data, in

the E3D diretory tree.

Options to import/export a slit spetra (assumed an aperture of dpix) and to export a waven-

length ut of the RSS have also been inluded.

2. Spaxels Menu to handle the SPAXELS inspetor. It allows to open this inspetor (Open),

hange the kind of mouse seletion in the main window (Selet) and to plot the map of the

urrent spetral seletion in the spaxels inspetor (Plot).

3. Spetra Menu to handle the SPECTRA inspetor. It allows to open this inspetor (Open),

hange the kind of mouse seletion in the main window (Selet), and to plot the RSS of the

seleted spaxels in the spetral inspetor (Plot).

4. Configuration This menu inludes di�erent submenus to hange the on�guration of the

program:

(a) Colormap Menu to hange the olor palette, among the di�erent inluded on E3D.

(b) Sale Menu to hange the image saling, among the di�erent inluded on E3D (Default,

Logarithm, Square, Root-Square and Linear).

() Spetral RepresentationMenu to hange the representation of the spetra on the spe-

tral inspetor. It is possible to plot the spetra as a RSS, an average spetrum plot, a plot

of the di�erent spetra as single spetrum plots and a ombination of the avobe methods.

(d) Interpolation Menu to on�gure the interpolation options of E3D. The interpolation

has been inluded on E3D to build 2D images of the maps on the spaxel inspetor from

the spaxel representation and/or generate dataubes from the Euro3D formatted data.

Five di�erent interpolation routines has been inluded: Cubial Spiline (CSA, default),

Linear Delaunay, Natural Neighbour (NN), kth Inverse Weight Nearest Neighbour (NN

IDW), and 3th Linear Weight Nearest Neighbour (NNL). Some of these routines need of a

GRID parameter and all of them need an output pixel size (in arses) of the interpolated

map. The GRID parameter has di�erent meanings for the di�erent routines. While for

the CSA is not neesary, for the Linear Delaunay and the NN it means resolution of

the triangulization (values �10

�6

works ok), and for the Nearest Neightbours means the

number of neighbours to be onsidered. Only the three �rst routines are ux onservative.
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(e) Spaxel Seletion Menu to on�gure the spaxel seletion in the spaxel inspetor. This

seletion an be spaxel-to-spaxel (single) or in a irular area of a ertain radius (multiple).

The seletion of spaxels in the spaxel inspetor will be explained below.

5. DAR Tools This menu inludes di�erent options for orreting the Di�erental Atmospheri Re-

fration (DAR). The DAR orretion is estimated based on the theorietial values, derived from

the atmospheri onditions stored in the GROUP information (see Euro3D Format Doumen-

tation), by liking on the Th.Det.DAR, or based on emipiral estimations. Di�erent empirial

estimations has been inluded, mainly all of them trae the peak of the intensity of dataube

slies at di�erent wavelengths, estimating the orretion from the displaement of this peak

along the wavelength. PM Det.DAR, Peak Det.DAR and Simple Det.DAR use this tehnique.

The 1st trae the peak by a prinipal momentum analysis, the 2nd by a diret peak searh on

the spaxel pattern, and the 3th by an grid interpolation of the data, and a searh of the peak.

This three methods are useful when we have an objet on the data with a lear peak, always

brighter than the rest of the data. Emp.Det.DAR or empirial determination of DAR orretion,

performs a rossorrelation of eah interpolated dataube slie through di�erent wavelengths

with the previous one, looking for the peak in the rossorrelated image, and estimating the

DAR from the displaement of this peak through the wavelength.

One estimated the DAR orretion, it is possible to orret the data by liking on Cor-

ret DAR. This orretion displae eah dataube slie, by the estimated orretion, spatially

interpolating the data (using the interpolation on�guration).

6. QUIT Button to exit from the E3D GUI.

Warning: The E3D GUI is urrently under development and an have severe hanges.

3.2 The spaxels inspetor

The spaxel inspetor allows to visualize the monohromati/polyhromati dataube slies that has

been previously seleted in the main window or in the spetra inspetor (see below). Figure 3.2 shows

an snapshot of this window. It omprises a prinipal imageare, with 8 small ones, a toolbar and a

information/entry panel. The seleted slie of the dataube is plotted in the main imagearea, an

onseutively in one of eah 8 small ones. These small imageareas are bu�ers of the last 8 seleted

slies. If more than one slie has been sent to the spaxel inspetor is always possible to bak to replot

previous seletions by liking with the right mouse on the orresponding small image area. The

ative bu�er will be mark with a red envelop.

The spaxel inspetor allows you to selet di�erent spaxels to (a) perform a basi statisti analysis

of the intensity orresponding to spaxels in the urrently seleted slie, (b) visualize the intensity of

eah one in a 2D plot and () visualize the orresponding spetra in the spetral inspetor. There

are di�ernt methods to selet spaxels:

� Single spaxel seletion. We selet a single spaxle by moving through the image while keeping

liked the entral mouse-button. The spetrum orresponding to this spaxel will be automat-

ially send to the spetral inspetor.

� Multiple seletion by spaxel-to-spaxel seletion. This seletion is inluded by default, and

an be modi�ed in the Configuration menu of the main window. It is possible to selet a

single spaxel by keeping liked the left mouse-button an moving through the image. The

orresponding spaxel will be added to the seletion list, and marked as hashed.
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Figure 2: Snapshoot of the spaxels inspetor of the E3D GUI
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� Multiple seletion by seleting irular areas. This seletion an be seleted in the Configu-

ration menu of the main window, de�ning a radius of seletion. We selet the spaxels within

a distane of this radius to the atual position of the mouse when moving through the image

keeping liked the left mouse-button. These spaxels will be inluded into the seletion list and

marked as hashed.

� Multiple seletion by pseudo-slit de�nition. This mode is available by pressing the s key. Then,

it is possible to de�ne a pseudo-slit by liking with the left mouse-button on a ertain position

of the slie, marking an starting point for the pseudo-slie, and, by a seond lik, marking the

ending point and seleting the spaxels along the pseudo-slit. Pressing again the s key we return

to the spaxel-to-spaxel seletion mode.

A basi statisti of the ux on the seleted spaxels is shown in the information panel. The spetra

of the orresponding seleted spaxels is seen in the spetral inspetor by liking on the right mouse-

button. Pressing the v key we see the ux pro�le of the seleted spaxels in the spetral inspetor.

Both the spetra and the uxes are shown in the order of seletion of the spaxels

2

.

The left size information panel ontains similar entries than the same panel in the main window

(min,max,bright,ontrast and urrently seleted wavelength range). It onstains also spei� entries

for the spaxel inspetor: (1) the identi�ation of the spaxel urrently pointed by the mouse (SPAX.ID)

and its ux (FLUX), (2) a basi statisti information of the urrently seleted list of spaxels.

The toolbar ontains the following menus:

1. File with di�erent I/O options. It allows to import a MAP (a 2D image), and export the ur-

rently seleted databue slie as a FITS and ASCII table, a 2D FITS image (one interpolated

to a regular grid), and Postsript or a GIF �le. It allows also to save the urrently seleted

objet (desribed below), as a separated Euro3D formatted �le.

2. Shape Allows to selet di�erent representions of the spaxels:

(a) Fill It plots polygons with the shape of the spaxels �lled with the olor orreponding

the the spaxel intensity in the urrent slie, following the pattern de�ned by the position

table.

(b) Outline Similar to Fill, but marking the edge of the polygons.

() Spax.Id Similar to Fill, but writting the spaxel ID inside the polygons.

(d) Map It plots an interpolated regular image of the slie. The harateristis of the inter-

polation are de�ned in the Configuration menu of the main window (derived above).

(e) OverContour Similar to Fill, but overplotting the ounterplot of the intensity levels (for

that, an interpolated version of the data was reated, using the same on�guration as in

the previous option).

(f) Contour It plots only the ounterplot.

(g) Map+Spax Shape Similar to Map, but overplotting the pattern and shape of spaxels, by

plotting open polygons.

3. Selet This menu omprises di�erent options related with the spaxels seletion:

(a) Clear Clean the urrent list of seleted spaxels.

(b) Plot Spetra Plot the spetra orresponding to the seleted spaxels in the spetral in-

spetor. This an be also done by liking with the right mouse-button over the main

imagearea of the spaxel inspetor.

2

In this ase, the pseudo-slit seletion has a better physial meaning
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Figure 3: Snapshoot of the spetral inspetor of the E3D GUI

() Plot Flux Profile Plot the uxes of the urrent slie orresponding to the seleted spax-

els in the spetral inspetor as a 2D plot. It performs a simple �tting to a single gaussian

plus a ontinuum. This option is onvinient to determine the seeing of an observation, the

extension of an objet or the distane between two di�erent peaks.

(d) Create objet It saves the urrently seleted list of spaxels into a bu�er. We have

de�ned as objet to this seleted list of spaxels. E3D stored a maximun of 10 objets,

that are listed in the left size information panel. To load a previously reated objet, just

lik on the orresponding objet on the list. These objets an be saved as a separated

Euro3D formatted �le, using the Save objet option on the File menu.

(e) Reverse objet It reverses the list of seleted spaxels, seleting the non-seleted and

de-seleting the seleted. This option is useful for reating an spetra of the sky.

4. Tools A misellaneus of useful tools, inluding:

(a) Blink Allows to blink between di�erent slies previously seleted and inluded in the

small bu�ers. For that, lik over the Blink button and then selet the di�erent seletions

by liking over the orresponding small frames. One you have ompleted the seletion

lik again on the Blink button to start the blinking. To stop it, lik again on the button.

(b) Arithmetis It pop-ups a menu for performing basi arithmeti between the bu�ered

slies (add, subtrat, divide and multiply). The bu�ers are ordered from 1 to 8, from

top to botton and from left to right. In order to perform an arithmeti operation, the

menu ask for the number of three slies (the two operators and the output slie) and the

operation to perform.

5. Close Close this window.

A zooming apability has been inluded in the spaxel inspetor. In order to zoom over a ertain

area press the z-key while over the image. The mouse pointer will transform into a retangle whih

de�nes the zooming area. Pressing again z, E3D will reate a new map, with similar harateristis

than the urrently de�ned, but zoomed over the spatial region de�ned by the retangle. E3D keeps
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a reord of the zoomed area for any following reated map. To restore the default ploting size press

the u-key.

3.3 The spetral inspetor

The spetral inspetor allows to visualize and analyze spetra. It omprises an imagearea, an infor-

mation panel (left) and a toolbar. The spetra plotted in the image area are sent to the spetral

inspetor by a diret seletion of one or more spaxels in the main window or by an spaxels seletion

in the spaxels inspetor. These spetra ould be plotted with di�erent representations, seleted

in the Configuration menu on the main window (see above). One plotted, it is possible to selet a

ertain wavelength range or move throw the wavelengths in a similar way that in the main window,

when the spetral seletion is seleted (i.e., by liking with the left mouse-button, one or twie,

seleting a range, an sending it to the spaxel inspetor by liking the right mouse-button, or, moving

through the wavelength while liking the entral mouse-button).

The information panel ontains the same information than the same panel for the other two windows,

plus an expei� entry for bu�ered spetra, that willbe explained below.

The toolbar ontains the following options:

1. File It ontains di�erent I/O options. It allows to save the urrently seleted spetra as a

FITS spetral image, and the average spetrum as a FITS and ASCII table. It is also possible

to save the plotted image as a Postsript or a GIF �le.

2. Spetra It allow to handle with the average spetrum, reated from the average of the seleted

spetra. E3D allows to save 10 di�erent average spetra in a bu�er. Spetra that are listed in

the information pannel on the left size of the spetral inspetor, when reated. There di�erent

option in this menu:

(a) Save Spetrum Cliking this button E3D saves the urrently average spetrum in the next

available bu�er. It is possible to re-plot this spetrum by liking in the list inluded in

the left information panel.

(b) Single/Multiple PlotAllows to selet a single spetrum from the list or multiple spetra.

With this seond option the di�erent spetra will be overplotted in the imagearea, with

di�erent olors eah one. It an be used to visually ompare di�erent spetra.

() Clear Multiple SeletionClean the list of seleted spetrum, when the Multiple Plot

option is seleted.

(d) Artithmeti It allows to perform basi arithmeti operations between spetra, like Add,

Subtrat, Divide and Multiply. It allows also to perform a subtration of a ertain

spetrum over all the dataube, by liking on the Sky Subtration button, and seleting

a spetrum from the list.

3. Fitting This menu inlude simple �tting routines for a quik analysis of the emission lines in

the spetra:

(a) Single Line Fitting It performs �tting to a model that omprises a single gaussian

funtion plus ontinuum, over the last seleted average spetrum. This simple proedure

allows to measure the line ux, the FWHM and the ontinuum level. Figure 3a shows a

snapshoot of the output of this routine.

(b) Full Automati Kinemati Analysis It performs a Kinemati analysis by a single line

�tting over all the spetra in the ube. It determines the emission line ux distribution,

the veloity map and dispersion, and the ontinuum distribution. Both 4 output maps
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Figure 4: Snapshoot of the output of the Single Line Fitting on the spetral inspetor

are sent to the spaxels inspetor in this order. This simple proedure allows to get a

rough estimation of the kinemati struture of the data.

4. Close Close this window.

4 The E3D Tl/TK routines

4.1 Presentation

As we explained before, E3D inludes a Tl/Tk interpreter (tk_e3d), that inorporates the E3D

routines to Tl/Tk. The interpreter an be invoked to enter in a E3D shell, where the routines

an be run in an interative way. A omplete sriptable enviroment is de�ned, for visualizing and

analyzing 3D spetra. E.g., the E3D GUI is a Tl/Tk/E3D sript (tk_e3d.tl) that uses the new

de�ned routines. It also de�nes its own proedures, that an be invoked from the ommand prompt

on E3D (see previous setion).

We desribe here the E3D routines inorporated to Tl/Tk, there use, and we explain briey how to

built new sripts using them.

4.2 The E3D Tl/TK routines

The E3D tl/tk interpreter reates a new tl/tk objet, the Euro3D enviroment, that an be reated

by the routine reate_env. This routine requires two entries, the name of the enviroment and the

assoiated plotting devie. E.g.,

reate_env euro3d /XS

The available devies depend on the PGPLOT installation, although, as indiated in the Installation

Setion, E3D requires at least the following ones:/XTERM,/XWIN,/XSERVER(/XS),/PS,/CPS,/GIF,/XTK.

E3D plotting and analysing routines works with the following elements: 2D spetra, average spetrum,

slie and objet. The last seleted element of these four types is stored in memory, and therefore any
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analysing/�tting routine would refer to this \urrent in use" element. E3D inorporates two di�erent

kind of bu�ers, to stored previously used elements. Slies are automatially saved in a irular bu�er

with 8 slots. Average spetra and objets are interatively stored in a bu�er with 10 slots. It is

always possible to load a stored element in the \urrent in use" slot, in order to plot it again or

analyze it. Therefore, E3D inorporates routines to load and save the urrently in use element (slie

or spetrum) into one of the bu�er slots.

The /XTK devie annot be diretly invoked. It requires to all the pgplot routine, that reates a

pgplot imagearea, and then all the devie ommand over it. E.g.,

#!/usr/loal/sr/v3d/user/bin/tk_e3d

frame .frame -width 30 -height 30

pgplot .frame.pgplot -share true -width 300 -height 300 -minolors 256 -maxolors 12000

-bg blak -fg white

pak .frame.pgplot -side left -fill both -expand true

pak .frame -side left -fill both -expand true

reate_env euro3d [.frame.pgplot devie℄

4.3 Anotated list of ommands over the E3D enviroment

� ask_e3d_info

It returns the basi parameters of the 3D spetra: the number of spetral pixel (maximum), the

number of spaxels, the starting wavelength, the �nal wavelength, the wavelength inrement per

spetral pixel, the data minumum and maximun values, the �rst and the last spetra atually

de�ned to be plotted (these last values are, by default 0 and 256).

� b ,USE: b x

Depreated

� lean_devie dev_id

Indiates not to overplot on the devie with identi�ation dev_id the next time to plot on eat,

but lear it before plotting.

� lean_server

Clean the SHM server.

� lose_devie dev_id

Close the devie indiated by the index dev_id

� orret_dar

Corret the data for DAR, di�erential atmospheri refration. A DAR orretion should be

de�ned.

� reate_map i1 i2 [dpix℄ [square=0/1℄
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Creates an interpolated map from the dataube slie de�ned between the spetral indees i1

and i2. The size of the interpolated pixel, dpix and if the �nal map is an square or nor not

0/1 are optional values. See also set_grid .

� reate_obj

Creates an objet, i.e., a memory bu�er of the urrently seleted list of spaxels. It returns the

index of the saved objet

� reate_slie i1 i2 slie_index flag

Creates a dataube slie, between the spetral indees i1 and i2, and tries to alloated it in

the slie index slie_index. The flag indiates the kind of slie to be reated, ie, if flag>90

it save the slie from the urrently in use, in other ase, it reates a new slie. See also

plot_spaxels.

� reate_spe

Save the urrently used average spetrum in a memory slot. It returns the slot index.

� div_spe i1 i2

Depreated. Divide the spetrum stored in the memory slot i1 by the spetrum in the memory

slot i2. It returns the memory slot of the result. See spearith .

� draw_raw min max devie lean palette bright ontra sign first_spe last_spe

Draw the spetra ontained in the 3D �le on its RSS format. It requires as parameters the

min and max values to plot, the devie index to plot it, the palette

3

, brightness (bright)

and ontrast ontra, an inversion parameter (sign) and the �rst and last spetra to be shown

(first_spe and last_spe).

� empirial_dar index delta_index

Determines the empirial DAR orretion, based on the omparison of the entroid position of

the rossorrelated databue slies. It requires the spetral index of the slie used as referene,

and the spetral indees width of the dataube slies, delta_index.

� enirled_spax X Y R n

It returns the spaxel ID of the nth spaxel that lies in a distane smaller than R arse from the

position de�ned by the oordinates X and Y.

� export_ube filename

Export the 3D data to dataube. It regularizes the data into a grid de�ned by set_grid (see

below), reating, for eah monohromati slie, an interpolated 2D image.

� export_rss fits_file pt_file

Export the 3D data to a RSS �ts �le (fits_file), and a ASCII position table (pt_file). E3D

uses its own de�nition of how to stored a position table (see ???).

� feed_slie n_feed list

Save the slie n_feed with the data inluded in the Tl list. This routine an be used to load

into the visuzalizatio tool slies reated by external tools, like veloity maps reated by line

�tting tools, without a�eting the 3D data urrently in use.

3

urrently available: grey, rainbow, heat, iraf, aips
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� fit_single_line min max devie palette bright ontra sign Ig D_Ig fit Wo D_Wo fit

sigma D_sigma fit Continuum D_Continuum fit CHISQ_LIM plot

Fits a single emission line to the urrently in use average spetrum. The model inludes a

gaussian plus a onstant value for the nearby ontinuum. It requires the same parameter

than draw_raw for the resulting plot, plus the initial guess values for the �tting, inluding,

for eah parameter (Intensity peak, entral wavelength, sigma of the gaussian funtion and

the ontinuum value), the value(e.g., Ig), the range of valid values (e.g.,D_Ig), and a ag

indiating if to �t this values or not (1 for �tting). It also requires the desired redues �

2

, and

a ag indiating of to plot or not the results (0 for not plotting).

� flux_spax spax_index

Returns the ux of the spaxel de�ned by spax_index in the urrently in use slie.

� guess_single_line

Guess the initial parameters to use fit_single_line. It returns a tl list inluding Ig, Wo,

sigma and Continuum.

� import_ube fitsfile

Imports a 3D dataube, fitsfile, into E3D.

� import_map fitsfile

Imports a 2D image, fitsfile, into E3D. The image is onsidered as a single spetral index

3D ube.

� import_rss rss_fitsfile positiontable

Imports a 3D data in the RSS format into E3D. It requires a 2D spetral image, the RSS image

(rss_fitsfile) and an ASCII �le ontaining the E3D position table (positiontable).

� import_spetra fitsfile

Imports a 2D spetral image into E3D. It onsiders the data to be a slit spetra, with an slit

width of dpix. See set_grid.

� intensity i j

Returns the intensity of 3D spetra of the jth spaxel at the spetral index i.

� load_file filename

Loads the Euro3D formatted �le filename into E3D.

� load_n_spetra_sel

Returns the index of the urrently loaded memory bu�er spetrum.

� load_obj n_obj

Loads the objet number n_obj into the urrently seleted list of spaxels.

� load_spe n_spe

Loads the spetrum in the bu�er slot number n_spe into the urrent use spetrum.

� load_sepetra_sel n

Returns the spaxel identi�ation of the ith element of the urrently in use objet (i.e., list of

seleted spaxels).
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� mark_range dev_id olorindex lwidth lstyle text x1 y1 x2 y2

Mark the devie dev_id with the text, in the olor de�ned by the olorindex and a two

headed arrow, with a line width lwidth and a line style lstyle, between the positions (x1,y2)

and (x2,y2).

� message dev_id message

Writtes the text message in the enter of the devie dev_id

� nearest_spax X Y

Returns the spaxel identi�ation of the nearest spaxel to the position (X,Y).

� open_devie DEVICE

Opens a new PGPLOT DEVICE, from the list if allowed devies inluded in the urrent PG-

PLOT installation. It returns the devie identi�ation for the opened devie.

� peak_dar index delta_index

Determines the empirial DAR orretion, based on the omparison of the position of the peak

intensity of the dataube slies. It requires the spetral index of the slie used as referene,

and the spetral indees width of the dataube slies, delta_index.

� plot_flux_spax dev_id lean

Plots the ux of the slie orresponding to the urrently in use list of seleted spaxels (or objet)

along the distane to the �rst of these spaxels. This routine is useful to visualize the ux pro�le

with a pseudo-slit seletion. It requires the id of the PGPLOT devie where to plot (dev_id),

and a ag indiating if to lean or not this devie the next time that we plot on it (lean, 0

for not to lean).

� plot_line dev_id olorindex lweight lstyle X_points Y_points

Plots a line de�ned by the points in the lists X points and Y points in the devie dev_id with

the olor de�ned by the index olorindex, the weight lweight and the line style lstyle.

� plot_map min max dev_id palette bright ontra sign n_map

Plots the map (2D interpolated image of an slie) orresponding to the slie in the bu�er slot

n_map in the devie dev_id, with the plotting parameters indiated: min, max, palette, bright,

ontra and sign. See draw_raw.

� plot_sale min max dev_id bright ontra sign palette units top_min top_max bor-

der

Plots an intensity sale on the right size of the devie dev_id, with the indiated plotting

parameters: min, max, palette, bright, ontra and sign. See draw_raw. The plotted range will

be between the values top_min and top_max. The units an be plotted on top of the sale.

� plot_spaxels min max dev_id i1 i2 palette bright ontra sign save fill type [new_img℄

[bak_olor℄ [n_ontours℄

Plots the 2D map reated from the average of intensities between the spetral indees i1 and

i2 from the 3D ube in the devie dev_id, with the indiated plotting parameters: min, max,

palette, bright, ontra and sign. See draw_raw.

E3D inludes di�erent representations of the 2D maps, that an be seleted by seleting dif-

ferent type values: (0) for the spaxels representation, keeping the geometry of eah element at

eah group, (1) spaxel representation, overplotting the outpart of eah spaxel, (3) spaxel repre-

sentation, overplotting the spaxel Id, (4) interpolated reonstruted map (using the parameters
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de�ned by set_grid, see below), (-1) spaxel representation with an overlapped ontour-plot

and (-2) ontour-plot.

Other options are inluded: new_img an be 0, for not plotting a ux sale and a frame border

(e.g., when plotting in the GUI), or 2, for plotting a ux sale and a frame border (e.g., for

generating postsripts); bak_olor de�nes the PGPLOT olor index of the bakground olor;

n_ontours de�nes the number of ontours to be plotted by the ontour-plot; fill has no use

atually.

� plot_spetra min max dev_id lean palette bright ontra sign i_spax

Plots the spetra orresponding to the spaxel indees inluded in the i_spax list in the devie

dev_id, with the indiated plotting parameters: min, max, palette, bright, ontra and sign (see

draw_raw).

� plot_spetra_mem min max devie 1 palette bright ontra sign [lean℄

Plots the atual average spetrum storaged in memory in the devie dev_id, with the indiated

plotting parameters: min, max, palette, bright, ontra and sign (see draw_raw). If lean is 0,

it wipes out the plotting area.

� pm_dar index delta_index

Determines the empirial DAR orretion, based on the omparison of the entroid position

of onseutive slies, omputer by a prinipal momentum analysis. It requires the spetral

index of the slie used as referene, and the spetral indees width of the dataube slies,

delta_index.

� read_ont_map

Depreated.

� read_vel_map

Depreated.

� reolor_image palette dev_id

De�nes a new palette for the devie dev_id.

� release_raw dev_id

Rede�nes the spetral range to be plotted to the full range, set the number of spaxels to plotted

in the raw-staked spetra image to the default value of 256 and lean the devie dev_id.

� reverse_obj n_obj

Reverses the objet seletion of the objet n_obj, i.e., selet all the spaxels not inluded in the

objet seleting as the new objet n_obj.

� save_ut filename

Saves a raw-staked spetra image with the urrently seleted spetral range in the �ts�le

filename.

� save_file filename

Saves all the data in memory as an Euro3D formatted �le filename.

� save_map n_map filename

Saves the maps number n_map in the �ts�le filename. (Note: n_map goes from 0 to 7).
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� save_obj_file n_obj filename

Saves the objet seleted n_obj as an Euro3D formatted �le filename.

� save_PT filename

Saves the position table of the Euro3D data on memory to an asii �le filename. The position

table is storaged in the E3D-de�ned format, inluding the information of the shape of the

spaxels (SHAPE SIZE1 SIZE2 ANGLE), in a line per group, followed by the position table

information (ID X Y GROUP), with a line per spaxel.

E.g.

R 0.5 0.5 1

H 0.5 0.5 2

1 -1.0 1.0 1

2 -1.0 0.0 1

5 1.0 1.0 2

6 1.0 0.0 2

This position table desribes an IFU with two groups, with two di�erent geometries (R=Retangle,H=Hexagon),

and sizes of 0.5 (SIZE1 and SIZE2). Eah group ontain 2 spaxels eah one.

� save_raw filename

Saves the full wavelength range raw-staked spetra as a �ts�le filename. (NOTE: for saving

the urrently seleted wavelength range save_ut should be used.

� save_slie n_slie filename units outputtype

Saves the slie number n_slie in the �le filename. The units of the data an be indiated.

The type of the output �le an be seleted between �ts talble (outputtype=0) and an asii

table (outputtype=1).

� save_spe filename i_spax

Saves the spetra orresponding to the list of spaxels i_spax in the �ts�le filename, as a

row-staked spetra.

� save_spe_table filename units outtype i_spax

Saves the average spetrum from the spetra orresponding to the list of spaxels i_spax in the

filename, as a �ts (outtype=0) or an asii (outtype=1) table.

� save_spetra_sel i_spax

Stores the list of seleted spaxels i_spax in the memory, as the urrently seleted spaxels.

� set_first_last first last

De�nes the range of spetra to be plotted in the raw-staked spetra representation of the data

(see draw_raw). The range is de�ned between the spaxel number first and the spaxel number

last.

� set_flag_spe flag_spe

De�nes the kind of statistis used to de�ne the average spetrum from a list of seleted spetra:

ag spe=0 for mean, ag spe=1 for 2� leaping.

� set_grid grid_fun grid_opt pixel_size

De�nes the algorithm to be used for the maps interpolation, from the list inluded in E3D

(grid_fun): (1) Cubial Spiline (CSA, default), (2) Linear Delaunay, (3) Natural Neighbour
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(NN), (4) kth Inverse Weight Nearest Neighbour (NN IDW), and (5) 3th Linear Weight Nearest

Neighbour (NNL). The grid_opt is a parameter needed for eah funtion, that has no use for

the 1, 2 and 5. For 3 de�nes the aurray of the slope, and it should be a very low number,

and for 4 de�nes the last neighbour to take into aount.

The pixel sale of the interpolated map is de�ned by pixel_size, in the units of the position

table (e.g., arse).

� set_type_spe_rep type

De�nes the type of spetral representation for the di�erent routines that plots spetra: plot_spetra

and plot_spetra_mem . The di�erent representations are: (0) RSS image plus 2D plot of the

average spetrum, (1) RSS image, (2) 2D plot of all the spetra together, (3) RSS image plus

2D plot of all the spetra together and (4) 2D plot of the average spetrum.

� simple_dar index delta_index

Determines the empirial DAR orretion, based on the omparison of the peak position of the

interpolated slies (maps). It requires the spetral index of the slie used as referene, and the

spetral indees width of the dataube slies, delta_index.

� skysub n_spe

Subtrats to all the spetra in the ube the stored spetrum number n_spe. (Note: This

routine is useful to perform an rough sky subtration).

� sliearith n1 operator n2 n3

Performs the arithmeti operation de�nes by the operator (+,-,*,/) between the slies stored

in the bu�er n1 and n2, saving the result in the bu�er n3.

� spearith n1 operator n2

Performs the arithmeti operation de�nes by the operator (+,-,*,/) between the spetra stored

in the bu�er n1 and n2, saving the result in the urrently in use bu�er.

� start_server

Starts the Shared Memory Server (experimental).

� stats_spax

Performs basi statistis over the uxes of the urrently seleted spaxels (previously stored

using save_spetra_sel i_spax).

� stop_server

Stops the Shared Memory Server (experimental).

� sub_spe n1 n2

Depreated. Subtrat the spetrum in the bu�er n2 to the spetrum in the bu�er n2, saving

the result in the urrently in use bu�er.

� tl_pgptxt x y angle font text size olor width

Plots the text in the position x and y, rotated an angle angle with a font type font, and the

size size. The olor of the text is de�ned by the olor index olor, and the width of the line

by width

� theoretial_dar

Determines the theoretial DAR orretion, based on the formulae presented by Filippenko

(1995), and the igroup information stored in the Euro3D format.
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� zoom_raw pix1 pix2 dev_id

Selet the wavelength range between the spetral pixels pix1 and pix2, for utting the row-

staked spetra. It also wipe out the devie dev_id.

� zoom_spax dev_id x_min x_max y_min y_max bordersize [aspet℄

De�nes the zooming area for map plotting in the devie dev_id, between the values x min

x max y min y max, with a ertain bordersize. The aspet ag de�nes whether to mantain

the real aspet ratio of the spaxels (1) or not (0).

� unzoom_spax dev_id

Rede�nes the zooming area for map plotting in the devie dev_id to the default values.

4.4 Examples of E3D Tl/Tk sripts

We list a number of simple E3D/tl sripts as examples of the use of the sripting apabilities of

E3D. All of them have to be exeuted using tk_e3d, the E3D interpreter.

4.4.1 Extrat a single spetra of an Euro3D ube

The following sript extrats a single spetrum, orresponding to the spaxel number 100, from the

Euro3D �le e3d_file.fits and save it as an ASCII table, in the �le spetrum.txt.

01 reate_env euro3d /null

02 euro3d load_file e3d_file.fits

03 set seleted_temp

04 lappend seleted_temp 100

05 euro3d save_spe_table spetrum.txt Flux 1 $seleted_temp

06 exit

4.4.2 Extrat a single slie of an Euro3D ube

The following sripts extrats a single slie, orresponding to the spetral pixel number 1, from the

Euro3D �le e3d_file.fits and save it as an ASCII table, in the �le slie.txt.

01 reate_env euro3d /null

02 euro3d load_file e3d_file.fits

03 euro3d reate_slie 0 1 1 0

04 euro3d save_slie 1 slie.txt Flux 1

05 lose

06 exit

4.4.3 Extrat a single slie of an Euro3D ube

01 reate_env euro3d "/null"

02 euro3d load_file e3d_file.fits

03 set id_ps [euro3d open_devie "file.ps/CPS"℄

04 euro3d plot_spaxels 1.0 100.0 $id_ps 100 300 heat 0.6 0.7 1 1 1 0 2

05 euro3d lose_devie $id_ps
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06 exit

5 Connetion E3D with external pakages

5.1 Presentation

In this setion we desribe how to interat with E3D using external pakages. There are two ways

to interat with E3D, one based on FILES, using the E3D tk/tl routines, and another using SHM,

through the E3D Share Memory Server, and low-level C-routines.

For the majority of the ases the use of FILES is highly reommended, and more easy to handle. The

SHM is operative, but it requires larger knowlodges on C-programming and the hardware arhiteture

of your omputer. Even more, it an interat with another programs using SHM, with unpreditible

onsequenes. We reommend to use only for high-experiene oders.

5.2 Interation through FILES

E3D an understand diret ommands alls (see REF.), and sripting �les (see REF.). Using this

method it is easy to interat with E3D, one knowing the nomenlature of E3D tl/tk routines (REF).

We have added a simple system to send orders to E3D through the �le �/.E3D/input.e3d. It will

exeute any seuene of tl/tk (+E3D) ommands inluded in this �le, whatever extend. As a simple

test, exeute the following ommand line with the E3D open:

eho "puts test" > �/.E3D/input.e3d

you should have an output on the xterm where you have opened E3D on the form:

test

One you sent ommands to E3D you an reive answers from it, just in form of ASCII and FITs

�les. By onvention we have de�ned three di�erent output �les, for di�erent kind of outputs:

� �/.E3D/output.e3d ASCII �le. It is intended for small outputs, both ombining numerial

and strings information.

� �/.E3D/output_e3d.txt ASCII �le. It is intended for large outputs of numerial data, like

position tables, or slies.

� �/.E3D/output_e3d.fits FITs �le. It is intended for large outputs of numerial data, like

spetra or maps.

It is reomended to delete the output �le one you have readed it, not to allow possible onfusions.

An example of �/.E3D/input.e3d �le should looks like:

d DIRECTORY

load_e3d E3D_FILENAME

euro3d draw_raw 0 300 1 1 heat 0.7 0.7 1

set data [euro3d ask_e3d_info℄

set fid [open �/.E3D/output.e3d RDWR 0777℄

puts $fid $data
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lose $fid

This sript will load an E3D �le (E3D_FILENAME) into the E3D, plot the row staked spetra, and read

the ommon information of the �le, and stores it in the standard output�le (�/.E3D/output.e3d).

We have inluded two di�erent sets of examples, interating with E3D through IDL and PYTHON

(by S�ebastien Fouaud).

5.2.1 E3D through IDL

On the diretory sripts/idl under the E3D arhiteture, you an �nd three �les ontaining three

IDL proedures:

e3d_display.pro (e3d_display)

e3d_read_spe.pro (e3d_read_spe)

e3d_read_slie.pro (e3d_read_slie)

� e3d_display,filename,data

Loads an E3D �le, filename, into the visualization tool and display the Row-staked spetra

image on it. It gives you bak an array ontaining the basi ommon information of the E3D

�le: number of pixels on eah spetra, number of spaxels, starting wavelength, �nal wavelength,

wavelength inrease per pixel, number of groups, maximun and minimun value within the data.

� e3d_read_spe,nspe,spetrum

Reads the spetrum npse from a previous loaded E3D �le, and save its result in the array

spetrum.

� e3d_read_slie,i1,i2,data,slie

Creates a broad-band SLICE, from the wavelenght index i1 to the wavelength index i2 and

save it in the matrix slie. It requires the data from the �le, output of the e3d_display

routine, as an input parameter.

slie is a 4�NSPAXELS matrix, that ontains, in eah row: the identi�ation of the spaxel, the

x and y position of the spaxel and the ux assoiated with this spaxel. This ux is the average

of the uxes through the spetra from the wavelength index i1 to i2.

5.2.2 E3D through PYTHON

On the diretory sripts/python under the E3D arhiteture, you an �nd a PYTHON library,

e3d.py otaining the following funtions:

� e3d.display("filename",min,max)

Loads an E3D �le, filename, into the visualization tool and display the Row-staked spetra

image on it.

� spetrum=e3d.rdspe(number)

Reads the spetrum number from a previous loaded E3D �le, and save its result in the array

spetrum.

� slie=e3d.rdslie(i1,i2)
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Creates a broad-band SLICE, from the wavelenght index i1 to the wavelength index i2 and

save it in the matrix slie.

slie is a 4�NSPAXELS matrix, that ontains, in eah row: the identi�ation of the spaxel, the

x and y position of the spaxel and the ux assoiated with this spaxel. This ux is the average

of the uxes through the spetra from the wavelength index i1 to i2.

Warning: To use the python sripts desribed above, some PYTHON modules have to be previously

installed: pyFITS

a

, NumArray

b

, Numeri



, and TableIO

d

.

a

http://stsdas.stsi.edu/py�ts

b

http://soureforge.net/projet/show�les.php?group id=1369



http://soureforge.net/projet/show�les.php?group id=1369

d

http://php.iupui.edu/ mmiller3/python

5.3 Interation through SHM

E3D an handle diret memory aess using a Share Memory Server (SHM) implemented on its

C-Core. This omuniation is atually only on one-way, letting aess from any external routine to

the data storaged on the E3D memory. Some high-level C-routines have been oded to simplify the

aess to the data, all of them inluded in the Euro3D.o �le. Any C-program intended to use these

routines should be ompiled inluding this �le.

To allow E3D to ominiate through the SHM, you have to start the Server using the SHM buttom

on the GUI or with the Tl/TK routine start_server (REF??).

The SHM routines in the Euro3D.o �le are:

� int ask_e3d_info(E3D_file *e3d_frame, int **n_spaxels, SPAXEL ***spaxels, int **in-

dex_start, int **npts, GROUP **groups) This funtion allows to aess to the basi de-

sriptors of the urrent Euro3D �le loaded on the E3D through the SHM. This desriptors

ontains the E3D �le struture (e3d_frame), the array of number of spaxels (*n_spaxels),

the SPAXELs matrix (**spaxels), the array starting wavelength index for eah spetra (*in-

dex_start), the array of number of wavelength pixels ontained in eah spetra (*npts), and

the array of GROUPs (*groups).

All these desriptors have to be passed as pointers, in the form:

ask_e3d_info(&e3d_image,&n_spaxels,&spaxels,&index_start,&npts,&groups);

� int ask_raw_data(float **out_raw_data, int nb_spe, int npix, int delta_n)

This funtion allows to aess to the spetra ontained in the E3D �le, storing them in a staked

spetra array, ie, an array of npix �nb_spe, where npix is the number of wavelength pixels

and nb_spe is the number of spaxels.

delta_n is the number of spetra that will be transfered in a row for eah request to the SHM.

The SHM has a hardware/kernel limitation that an not be avoid, so you should know how big

are your spetra in terms of memory, no to send too muh in a row. For a spetrum of 1024

oat spetral pixels, a typial value of delta_n = 256 would be enough.

The staked spetra is stored in the array *out_raw_data. The funtion must be alled in the

form:

ask_raw_data(&out_raw_data,nb_spe,npix,delta_n)

� int ask_slie(float **out_data, int nb_spe, int index_w)
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This funtion allows to aess to a single slie of the E3D �le, with wavelength index index_w,

storing it in a nb_spe-length array *out_data.

The funtion must be alled in the form:

ask_slie(&out_data,nb_spe,index_w)

� int ask_spetrum(float **out_spetrum, int speId, int npix, int index_start)

This funtion allows to aess to a single spetrum of the E3D �le, with spetral identi�er

speId, storing it in a npix-length array **out_spetrum . It is needed to provide the in-

dex_start of the the spetrum as input parameter.

The funtion must be alled in the form:

ask_spetrum(&out_spetrum,speId,npix,index_start)

� int ask_load_e3d(har *input_filename)

This funtion send a ommand to the visualization tool SHM to upload a new E3D �le (in-

put_filename).

� int ask_delete_shm()

This funtion send a ommand to the visualization tool SHM server to wipe out the Share

Memory.

An example of the interation with the visualization tool through the SHM an be found in the

user/bin diretory, under the name shm_lient2. To test the SHM server you an open the E3D,

and lik the SHM button. One this done, you load a �le in the standard way (REF??). The �le

will the uploaded both to the E3D memory and the SHM server memory. It is possible to aess to

the data on the �le through the SHM running shm_lient2. This program will ask for the data to

the SHM and plot them in the same way as the protoEuro3D program (REF??).

The soure ode of this program an be found on pkg/v3d/soure/shm_lient2. .

6 FAQ
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