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Chapter 1

Introduction

1.1 Scope

The VIMOS User’s Manual is intended to provide information on the following topics:

e Overall description of the instrument (Sect. 2)
e Observing with VIMOS (Sect. 3)

e Observing and calibration templates (Sect. 4)

1.2 More Information on VIMOS

All VIMOS Manuals are available on the VIMOS instrument WEB pages together with the most updated
informations on the instrument:

http://www.eso.org/sci/facilities/paranal/instruments/vimos/

Information and software tools for the preparation of service and visitor mode observations with VIMOS are
available at:

http://www.eso.org/sci/observing/phase2
http://www.eso.org/sci/observing/phase2/SMGuidelines.html

In particular, information concerning mask preparation with VMMPS and guide star selection with Guidecam
is given in the following additional pages:

http://www.eso.org/sci/observing/phase2/VIMOS/VMMPS.html
http://www.eso.org/sci/observing/phase2/VIMOS/Guidecam.html

Visiting astronomers will find further instructions on the Paranal Science Operations WEB page and the
Paranal Observatory home page:

http://www.eso.org/sci/facilities/paranal/
http://www.eso.org/sci/facilities/paranal/sciops/

1.3 Contact Information

In case of specific questions related to Service Mode observations and proposal preparation please contact the
ESO User Support Department:


http://www.eso.org/sci/facilities/paranal/instruments/vimos/
http://www.eso.org/sci/observing/phase2
http://www.eso.org/sci/observing/phase2/SMGuidelines.html
http://www.eso.org/sci/observing/phase2/VIMOS/VMMPS.html
http://www.eso.org/sci/observing/phase2/VIMOS/Guidecam.html
http://www.eso.org/sci/facilities/paranal/
http://www.eso.org/sci/facilities/paranal/sciops/
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usd-help@eso.org
For visitor mode observations please contact the Paranal Science Operations Team:

paranal@eso.org

1.4 Period of Validity of this Manual

This manual is valid for Phase | preparation for Period 84.

1.5 \ersion notes, change track

The first edition of this User Manual was delivered by the VIRMOS Consortium (P.1.: Oeleel:

1.5.1 Version78.1

Version 78.1 contains more detailed and accurate information about the spectral range that can be observed in
spectroscopic modes (MOS and IFU) with the various grisms. Tallehas been updated. Hyperlinks have

been added to the text. The various sections of the manual have been re-arranged. All changes by S. Bagnulo
and M. Rejkuba, comments received by G. Marconi and L. Christensen.

1.5.2 Version 79.0

VIMOS manual has been ported to the standard format for VLT manuals. Changes by S. Bagnulo

1.5.3 Version 79.1

Substantial chances to the description of the instrument field of view. Changes by S. Bagnulo and M. Rejkuba.
Dr. S.L. Morris is acknowledged for having improved Fig6. An error in Table 5 has been corrected.

1.5.4 Version 80.0

Some changes in the night time calibration plan

1.5.5 Version 84.0

VMMPS and Guidecam documents were merged into this manual. All the links have been updated to reflect
the 2008 changes in the ESO web.

1.5.6 Version 85.0

This manual is for P85 preparation. As of this writing (1 Sep 2009) there is an ongoing project that aims to
upgrade the instrument. It is forseen that the detectors will be changed by new deep depletion e2v detectors
which will increase the red response and reduce fringing. The changes to the instrument will imply that once
VIMOS is upgraded current MOS OBs might need to be redone with new pre-image. Also, the ETC for the
current detectors will give discrepant results, specially redward of 700nm. Please look for information in the
instrument web pages. We apologize for the problems that this project will generate to the users during P85.
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Chapter 2

Instrument Characteristics

FPAL

FOLDING MIRROR
PUPIL RELRY LENS

COLLIMATOR % °

CAMERRD

VIMDS Scale:  0.08 ESO

Figure 2.1: VIMOS Optical layout

2.1 Overview

VIMOS is the Visible Multi-Object Spectrograph for thé/ery Large Telescope (VLT) of theEuropean
SouthernObservatory (ESO). This instrument has been built to provide the ESO community with a wide
field spectrograph with high throughput and multiplex, dedicated to deep surveys.

VIMOS operates in the 0.37—1.0n domain in three main observing modes: direct imaging (IMG), multi-slit
spectroscopy (MOS), and integral field spectroscopy (IFU). Because of the large field of view, VIMOS optical
path is split into four channels. The four quadrants of the instrument are operated in parallel (i.e., it is not
possible to mix modes or filters or grisms between quadrants).

The field of view of the four channelsisx 7’ x 8" in IMG and MOS and up t64” x 54” in IFU mode in low
resolution spectroscopy. It provides an image scale2if5” /pixel in MOS and0.67”/resolution element in

IFU mode. Each of the 4 channels has a 2648096 pixels EEV CCD 44-82, backside illuminated. single
layer coating, with the 4k pixels being used along the dispersion to maximize the spectral coverage. VIMOS
is installed on the Nasmyth B focus of UT3 (Melipal). The VIMOS mechanical and optical characteristics are

5
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Table 2.1: VIMOS opto-mechanical characteristics

Instrument Location Nasmyth B VLT-UT3 (Melipal)

Opto-mechanical layout 4 beams, each a complete focal-reducer, F/1.88 output

Wavelength coverage 0.37 to 1 microns

Detectors 4 x 2048 x 4096, 15um/pixel

Spectral Resolution R =180 to 2500 (1 arcsec slit)

Filters 10 per channel)’'BVRIz, OS-red, OS-blue, GG435, GG475,
170mm diameter

Grisms 6 per channel, LR red, LR blue, MR, HR blue, HR orange,
HR red!!]

Flexures Passive compensation, motioa-d? pixels over 360 rotation

Masks 10 masks simultaneously loaded in instrument (practical) maximum

(per channellp.
Slits of any position and shape, width0.6”, length< 30”.

Multiplex 840 simultaneous slits, 10” long at R = 200

210 simultaneous slits, 10” long at R = 2000-2500

Integral Field Unit 54" x 54" field, 6400 fibers with).67” sampling

27" x 27" field, 6400 fibers with).33"” sampling

(1l From October 2005, a set of four new and more efficient HR red VPHG grisms is installed and available in
the 4 channels.

2] Some restrictions apply in operations; currently the number of user masks that can be mounted at the
instrument cabinet is 8 as 2 slots are used by calibration masks. Please refer to the VIMOS web pages for
updates.

summarized in Tabl&.1.
A schematic optical and opto-mechanical layout is shown in Rigsand2.2.

The focal plane is divided in 4 identical channels and is equipped with: the mask exchange units (MEU)
which host up to 8 pre-punched masks for MOS spectroscopy per quadrant; the IFU fiber-head, and the
IFU masks.

The Focal Plane Adaptation Lens (FPAL) reduces field curvature from 2m to 4.1m; partially corrects
astigmatism; and make the the field curvature concentric with the new exit pupil;

The Pupil Relay Lens (PRL), correct for pupil chromatism in combination with FPAL, and is the first
elemnt of the collimator;

The folding mirror section hosts the four folding mirrors and the flexure compensators.

The Filter/Camera Section: the beam section hosts optical analyzers (filters and/or grisms), the camera,
and the exposure shutter in front of the CCD.

FEU: the filter exchange units (one for each channel) are located below the main body of the instrument
below the Filter/Camera Section; each unit hosts a juke-box of 10 filters permanently mounted.

GEU: the grism exchange units are located below the Filter/Camera Section; they host a carousel of six
grisms permanently mounted.
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Figure 2.2: VIMOS Opto-Mechanical layout

2.1.1 Instrument modes

VIMOS offers the following modes for observations:

e Imaging (IMG) (see SecR.2)
¢ Multi-Object Spectroscopy (MOS) (see Setb)

¢ Integral Field Spectroscopy (IFU) (see Sett)

IMG mode uses broadband filtetBBVRIz MOS and IFU modes share the set of grisms and order sorting
filters given in Table2.3. In MOS mode, a set of four laser punched masks made of INVAR is inserted in the
focal plane. In IFU mode, fibers are arranged along pseudo-slits in the so-called “IFU masks”. IFU masks may
be inserted in the instrument focal plane (in the same position as occupied by the INVAR masks in the MOS
mode). The spectral characteristics of the two spectroscopic modes are therefore similar, but not identical.

2.2 Imaging

Direct imaging is used to produce wide field images (VIMOS is the largest imager on the VLT) using broad
band filters. This mode has two functions: produce science images, and produce the mandatory pre-images
needed to prepare masks (see S&ct.

Table2.2 summarizes the main characteristics of the imaging mode.

2.2.1 IMG mode: orientation of the field of view

Figure2.3 shows the orientation of the instrument field of view. Atr@tator angle the: axes of the CCDs

are oriented E and theaxes are oriented N (top panels). Increasing rotator angle moves the compass coun-
terclockwise. At 90 rotator angle the: axes are oriented S and theaxes are oriented E (bottom panels).
Note that position angle increases as rotator angle.
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Table 2.2: VIMOS Imaging characteristics and performance

Field of view 4x 7' x 8 separated by 2’ gaps
illuminated CCD area: 2048 2350 pixX
slightly vignetted on the corners outside 8’

Pixel scale 0.205"/pixel

Image Quality 80 % encircled energy in 0.4” within the whole field
Filters U’, BesseBVRI, Gunnz (see sectioi)

F-ratio 1.88

Limiting Magnitudes in 1h V=27.7 |=26.6detection for a point source

V=26.5 |=25.4 & detection in 3" for a galaxy

Orientation ON SKY

VIMOS FoV IMAGING/MOS MODE
! Rotator angle =PA=0
Q1 643 NA|: | 02 ¢4l N
! r
) ! QL gafff@2
— ¥or ; — !
=] s = “_T
] A A ) E; :
X(J E Q4 Q3
Fu | |

— e S

Rotator angle =PA =90

Q4 L
2 28 2 @
w0 : w0

6’48 | 659 QL Q4

Figure 2.3: Orientation of the VIMOS field of view on sky for position angleend90°, in IMG and MOS
mode.



VIMOS User Manual VLT-MAN-ESO-14610-3509 9

VIMOS FoV ORIENTATION
ON SKY ON DETECTOR
Rortator angle=PA=0

Ql Q2 Q2 QL
X(J L) X
E E
< >
Q4 Q3 Q3 Q4
Rotator angle=PA =90 .
/
Q2 QL
Q2 Q3 v
E x -
Ql Q4 Q3 Q4

Figure 2.4: A comparison of the orientation of the VIMOS field of view as seen on sky (left panels) and on

detector (right panels) for position anglgsand90°, in IMG and MOS mode.
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Figure 2.4 shows the instrument FoV keeping fixed the detectors witixes increasing to the right, apd
axes increasing to the top. Top right panels refer to the situation with the rotafqraatd bottom right panels
refer to the situation with rotator 80°. The corresponding positions of the detectors on sky are shown in the
left panels.

The gap between the quadrants is approximately 2’. The pointing coordinates correspond approximately to
the center of the gap.

2.2.2 Image Quality

For the most updated information please have a look at the Quality Control and Data Flow Opéfétions
pages

The focal plane of VIMOS is not strictly flat because of the complexity of the optical elements involved. This
results in slight focus variations across the field, which translates in a variable PSF from the center to the
periphery. The sky concentration effects are in any case small and negligible for flat-field and photometric
calibrations.

2.2.3 Imaging Filters

VIMOS provides positions for 10 broadband filters in any of the four channels. Presently installed filters
inside the instruments ai@é’, BesselBVRI, Gunnz, and some order separation filters. Only th8VRIz

filters are available for imaging programmes. The spdcéiak not a standard Bessel filter (see Fig).

With the Bessel and Gunn: filters the CCDs show fringes of approximately 7 %.

The complete list of filters together with the transmission curves are presented in AppdrdexTableAl,
and FigsAl to A4).

ESO will not accept requests for user’s supplied filters for VIMOS.

2.3 Multi-Object Spectroscopy (MOS)

A variety of grisms with different wavelength ranges and dispersions is available in MOS mode. Order sep-
arating filters are available to eliminate the overlfgr, a given slit between orders 1 (the order used for
science) and order 2 (always present on the detector). This is done by restricting the wavelength range of
a particular grism to less than one octave in wavelength. Theoder contamination is present only in
multi-layered mode, i.e., when observing with the LR and the MR grisms.

Table 2.3 indicates the recommended and allowed grism + filter combinati&ng.other combinations of

grisms and filters should be requested with a waiver Defining in the OBs combinations not allowed and

for which a waiver was not requested will result in these OBs being rejected by the User Support Department.

ESO will not accept requests for user’s supplied grisms or filters for VIMOS.
Transmission curves are available in Appendior the filters, and Appendi® for the grisms.
Table2.4shows the spectral range covered in MOS modes by the various grisms, as obtained by the automatic

pipeline when reducing the spectrophotometric standard star. This spectral range is valid for slits close to the
center of the field.

2.3.1 Spectral range

In MOS mode, slits can be positioned at any position in the imaging field of view. With high-resolution
grisms, the observed spectral range changes slightly according to the position of the sli2. Fah@wvs the
spectral ranges covered by the detector for each grism (and default order sorting filter) for the slits located at
three different positions in the field of view. With low resolution grisms, the spectral coverage is independent
of the position of the slit.


http://www.eso.org/observing/dfo/quality/VIMOS/qc/imagequality.html
http://www.eso.org/observing/dfo/quality/VIMOS/qc/imagequality.html
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Table 2.3: Standard grism / filter combinations for MOS and IFU modes

Grism Filter

Default | Allowed

LR blue OS-blue| Free

LR red OS-red | Free

MR GG475 | OS-red, OS-blue
HR blue Free -

HR red GG475 | -

HR orange| GG435 | —

I The grism-filter configuration MR+OS-blue is not supported by the pipeline

2.3.2 Spectral resolution

The spectral resolution obtained with a 1” slit width with the various grisms is given in Zable

2.3.3 Multiplex characteristics

A particular feature of the MOS mode is the possibility of stacking multiple layers of slits along the dispersion
direction. This is only possible with the low resolution grisms (up to four slits along the dispersion direction)
and the intermediate resolution grisms (up to two slits), for which the spectra are short enough (in number of
pixels) to allow stacking. With the high-resolution grisms, only one slit can be placed along the dispersion
direction.

However, please note that in the multi-layer mode there is some order overlap: the second order of one slit
may overlap with the first order of the adjacent slit. There is al8m@der contamination between different
layers of slits.

For faint objects, order overlap is usually not a problem: only the sky will contribute significantly to the
overlap, with a contribution that cannot be distinguished from the first order. This however constrains the
positioning of the slits in the focal plane: stacked slits along the dispersion direction have to be strictly parallel
and of the same length to allow the second orders to overlap nicely with the first order of the adjacent slits.

With the low-resolution grisms, the use b filter instead of the default order sorting filters OS-blue and
OS-red will result in longer spectra and second order overlap. dtrisigly recommended to reduce the
multiplex/number of slits along the dispersion directionto avoid/reduce multiple overlaps. The multiplex
can be reduced by increasing the distance between slits.

2.3.4 MOS mode: orientation of the field of view

The orientation of the instrument field of view in MOS mode can be inferred from Ei§and?2.4, taking
into account that not tilted slits are oriented along thaxes, and that wavelength dispersion is alongithe
axis, with wavelength increasing with

2.4 Integral Field Unit (IFU)

The Integral Field Unit (IFU) is a dedicated opto-mechanical system aimed at producing spectra of a contigu-
ous area of up to 54 54 arcset. The sky image is projected onto a micro-lens array with a choice of two
spatial samplings (magnificationg):33” or 0.67” per resolution element (fibre). Each 2D input micro-lens

is coupled to an optical fiber. The output of the fibers is re-arranged on a linear set of micro-lenses to produce
an entrance slit to the spectrograph, at the mask focal plane location. Each IFU mask (one for each channel of
VIMOS) has a set of 4 fibre-slits (or pseudo-slits), for a total of 6400 fibers.
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Table 2.4: MOS: spectral resolution and spectral ranges observed using the mask for spectrophotometric
standard stars

Grism Default Order|  Spectral Number | Spectral Res| Dispersion| Spectral
sorting filter range of pixels (17 slit) (A/ pixel) | multiplex

LR blue OS-Blue 370-670 nm 550 180 5.3 4

LR red OS-Red 550-950 nm 550 210 7.3 4

MR GG475 480-1000nm| 2000 580 25 2

MR OS red 550-970nm | 2000 580 25 2

HR blue Free 415-620 nm 4096 2050 0.51 1

HR orange GG435 520-760 nm 4096 2150 0.6 1

HR redt GG475 630-870 nm 4096 2500 0.6 1

L With HR blue grism the spectral range in quadrant 1(for a standard star) is 400-620 nm

2 With HR orange grism the spectral range in quadrant 1 (for a standard star) is 505-745 nm
3 With HR red grisms the spectral range in quadrant 1 (for a standard star) is 650-865 nm

4 New HRred VPHG grisms have been installed from October 5, 2005.

Table 2.5: Spectral coverade) for three positions of the slit in field of view (MOS mode)

Grism Order sorting AN AN AN
filter CCD center | CCD bottom CCD top

LR red OS-red 550-950nm | 550-950nm | 550 - 950 nm
LR blue OS-blue 360-670nm| 360-670nm | 360 -670nm
MR GG475 500 - 1000 nm| 500 - 1000 nm| 500 - 950 nm
HR blue Free 415-620nm| 468 -674nm| 370 -566nm
HR red GG475 630-870nm | 690-930nm | 570 - 805nm
HR orange GG435 520-760nm | 577-817nm | 463 -703nm
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VIMOS IFU ORIENTATION
ON SKY

Rotator angle =PA =0 Rotator angle = PA =90
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Figure 2.5: Orientation of the VIMOS IFU field of view on sky for position anglésend90°, in IFU mode.

2.4.1 IFU mode: orientation of the field of view

Figure 2.5 shows the orientation of the instrument field of view in IFU mode for the four quadrants. On
the detectors, wavelength dispersion is alongttaxis, with wavelength increasing with The increasing
position angle on the sky (east of north) corresponds to the positive rotator angle. Spatial characteristics are
described in the Section below.

As for IMG/MOS modes, the pointing coordinates in the header correspond to the center of the VIMOS field
of view. Due to offset position of IFU with respect to the center, the relevant header keywords which contain
the information of the pointing of the IFU are "HIERARCH ESO TEL TARG ALPHA” and "HIERARCH
ESO TEL TARG DELTA".

2.4.2 Fiber arrangement and spatial characteristics

The special arrangement of fibers for VIMOS IFU head is shown inZERy.The fibers numbering has been
arranged following the scheme: mask - line - module -fiber (i.e. 4 - B -5 - 67). The arrangement of the fibers
into the 4 pseudo-slits mask (one for each channel) is reported i Figrhe detailed IFU table is distributed

to the users together with the data release.

A masking-shutter (IFU shutter) is provided in front of the input micro-lens array; this allows the exclusive
use of the central 1/4 of the field when IFU is used with intermediate and high spectral resolution grisms. In
this configuration, only 1 fiber-slit per quadrant (mask) is used, for a total of 1600 fibers. The templates for
IFU mode offer the option to insert a shutter to limit the field to the central part also for low resolution grisms.
When small field can be accommodated, this avoids second order contamination by the sky or background
objects from the 3 pseudo-slits corresponding to the outer part of the field of view.

Table2.6 shows the spatial characteristics of the IFU mode.

2.4.3 Spectral range

Table2.7 shows the spectral range covered in IFU modes by the various grisms, as obtained by the automatic
pipeline when reducing the spectrophotometric standard star.

With low and intermediate resolution grisms the spectral coverage is independent of the position of the IFU
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Figure 2.6: IFU head: details of the fiber modules. Low transmission fiber blocks are marked with white
rectangles. For rotator angle0=, North is to the right, East to the top.
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Figure 2.7: IFU mode: fibers numbering on the masks
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Table 2.6: Integral Field Unit: spatial characteristics

Spatial sampling Field of view Number Pseudo-slits

Grism Shutter (arcsec/fibre) arcdec of fiores per quadrant
LR blue, LR red OFF 0.67"ffibre 54" x 54” 80 x 80 4

LR blue, LR red ON 0.67"ffibre 27" x 27" 40 x 40 1

LR blue, LR red OFF 0.33"/fibre 27" x 27" 80x 80 4

LR blue, LR red ON 0.33"/fibre 13"x 13" 40 x 40 1

MR, HR blue, HR orange, HR red ON 0.67"ffibre 27" x 27" 40 x 40 1
MR, HR blue, HR orange, HR red ON 0.33"ffibre 13" x 13" 40 x 40 1

Table 2.7: Spectral characteristics in IFU mode

Grism Default Order Spectral range Spectral Res| Dispersion| Spectral
sorting filter | common to all quadrants (17 slit) (A / pixel) | multiplex

LR blue OS-Blue 400-670 nm 220 5.3 4

LR red OS-Red 590-915nm 260 7.3 4

MR GG475 490-1015nm 720 2.5 1

HR blue None 415-620nm 2550 0.51 1

HR orange GG435 525-740nm 2650 0.6 1

HR red GG475 645-870 nm 3100 0.6 1

Note: new HR red VPHG grisms have been installed fon October 5, 2005.

pseudo-slits. With the high-resolution grisms, the spectral coverage is determined also by the (fixed) positions
of the pseudo-slits in the focal plane, but it varies slightly from quadrant to quadrant. The spectral coverage
for each quadrant derived from the automatic reduction of standard star observations with VIMOS pipeline is

listed in the Table.8.

2.4.4 Spectral resolution

In IFU mode, spectral resolution is fixed by the combination grism + fiber size (the fiber FWHM is about 3.2
pixels, corresponding to 0.67”). The spectral resolution is about 1.25 times the spectral resolution obtained
in MOS mode with a 1” slit width. The spectral resolution for various grism+filter combinations is given in
Table2.7.

2.4.5 Multiplex characteristics

The same multiplex capability described in MOS mode is also used in IFU mode. With the low-resolution
grisms there are 4 pseudo slits of fibers along the dispersion direction. With intermediate and high-resolution
grisms only the central pseudo-slit is used (in practice by masking the entrance field of the IFU so that the
other pseudo-slits do not receive sky light).

2.5 Detectors

The detector mosaic of VIMOS consists of foun2kk EEV 44-82 CCDs, thinned and back side illuminated,
single layer coating.

Table 2.9 indicates the basic characteristics of the VIMOS CCDs. Figuseshows the quantum efficiency
curve of one of the CCDs.
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Table 2.8: IFU: spectral coverage in the various quadrants

Grism Q1 Q2 Q3 Q4

LR blue + OS blue 390-670nm | 395-675nm| 400-680nm | 400 -680nm
LR red + OSred 570-915nm | 580-930nm| 590-930nm| 585-930nm
MR + GG475 485 -1015nm| 490 - 1020 nm| 490 - 1020 nm| 490 - 1015nm
HR blue + free 415-620nm | 415-620nm | 415-620nm | 415-620nm
HR orange + GG435 525-745nm | 525-745nm | 525-745nm | 525-740 nm
HR red + GG475 635-860nm | 635-865nm | 635-860nm | 645-875nm

Table 2.9: Basic characteristics of the VIMOS CCDs

| Parameter | Value |
Number of pixels 2048x 4096
Pixel size {um) 15
Dark current at —120C (e~ /px/h) <7
Deviation from Linearity (Full well; %) <05
Charge transfer efficiency >0.999999
B — 8
‘fy" el __:*
o3 =0
EQ = rf{
40 = .\.k‘-\ ;
= \‘-;\..
@M= '-._E‘\
i = -.__‘n-h
B S bl s\ G s

Wavalsngih (A

Figure 2.8: QE curve of one VIMOS CCD

2.5.1 Detector read-out modes

The CCDs have two read-out ports but only one is used. This increases the read-out time but, as a benefit, the
gain, offset, and read-out noise are constant along the entire CCD.

In spectroscopic mode, the full CCDs (2048096 pixeld are read-out; in imaging mode, readout is win-
dowed to 20482400 pixel8. In fact, in both spectroscopic mode and in imaging mode, the CCDs are
vignetted by some hardware. In spectroscopic mode, the illuminated area is abou#098Qixelg, and in
imaging mode the illuminated area is about 192300 pixeld. The actual values depend on the individual
CCDs.

The default readout modes are indicated in Tabié)
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Table 2.10: Detector Readout Modes and Characteristics

VIMOS Mode | Size Speed Binning | Gain | Port | Windowing Readout time
Imaging 4x2kx2k | 225kpx st | 1x1 Low | 1-port| Not supported 1m
Spectroscopy | 4x2kx4k | 225kpx st | 1x1 High | 1-port| Not supported 1m

2.5.2 Controllers

The 4 CCDs are controlled by two FIERA controllers. The detectors of channel 2 and 3 are controlled by
FIERA A (VIMOSA), the detectors of channel 1 and 4 by FIERA B (VIMOSB).

2.5.3 Read-out noise and conversion factor

Table2.11lindicates the readout noise and gain values for the 4 chips. Note that these values are subject to
change and are indicated here only for reference. Exact values have to be found in the image headers.

Table 2.11: Detector read-out noise and conversion factors. For reference only, subject to change

| Chip | Read-out Mode | RON [e” rms] | K [e~ /adu] |
CCD 1| 225kpxst, low gain (IMG mode) 5.3 1.70
CCD 2| 225kpxs!, low gain 5.2 1.86
CCD 3| 225kpxs !, low gain 5.3 1.95
CCD 4| 225kpxs!, low gain 4.9 1.80
CCD 1| 225kpxst, high gain (MOS and IFU modes) 4.3 0.51
CCD 2 | 225kpxs!, high gain 4.6 0.56
CCD 3| 225kpx s, high gain 4.7 0.57
CCD 4 | 225kpxs!, high gain 4.3 0.52

RON and conversion factor monitoring is available throughQiasl WEB pages

2.5.4 Fringing

With the z_Gunn and Bessdl filters the fringing amplitude is around 7% in imaging and in spectroscopy the
amplitude of fringing is of the order of 7-8% at maximum.

Despite this relatively strong fringing, it is important to note that the structure is quite stable and dithered
images taken in a sequence can easily remove the structure (se&. Ject.

2.5.5 Shutters

The shutter (one for each CCD camera) guarantees uniform illumination of the CCD to the 1 % level or better
for exposure times as short as 1 sec (the shortest possible exposure time).

2.5.6 More information

More (updated) information on detector characteristics, cosmetics, and performance on sky at:

http://www.eso.org/projects/odt/
http://www.eso.org/observing/dfo/quality/


http://www.eso.org/observing/dfo/quality/VIMOS/qc/qc1.html
http://www.eso.org/projects/odt/
http://www.eso.org/observing/dfo/quality/
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2.6 Calibration Units

VIMOS has three calibration units illuminating a calibration screen at the back of the Nasmyth shutter (closing
the Nasmyth tunnel).

Each unit has the following lamps:

e Flatfield lamps:
— QTH10 halogen lamp for imaging screen flat3/Rlz and MOS spectroscopic screen flats in LR
red and blue
— QTHS50 halogen lamp for imaging screen flatdiB, MOS screen flats in MR, HR red and blue,

and all IFU screen flats

e Arc lamps:

— He
— Ar
— Ne

In the web arupdated atlas of spectral linfar the different grisms can be found.

2.7 Flexures

The passive flexure compensation of VIMOS is optimized to reach a reasonable compromise in every position
of the Nasmyth rotator. An astatic compensator system is installed in quadrants 2, 3, and 4. Image motion due
to instrument flexures under gravity are currently within approximate®/pixels for the channels 2, 3 and 4,

and=+ 3 pixels for channel 1 (for the whole rotator range). Notice that these flexures can affect image quality,
spectral resolution, wavelength accuracy, sky subtraction, etc.

See Sect3.2for recommendations on how to deal with fringing and flexures.


http://www.eso.org/sci/facilities/paranal/instruments/vimos/inst/atlas/index.html

Chapter 3

Observing with VIMOS

All observations with VIMOS are done via “observing blocks” (OBs). OBs consist of one acquisition template

including target information followed by “observing templates” related to the observing mode. The users will

fill out the parameter fields (“keywords”) of the templates (e.g. grisms, filters, etc). All the preparations are
done with the Phase Il proposal preparation fgtbp

In addition, VIMOS masks have to be prepared with the VIMOS mask manufacturing preparation software
VVMPS.

The strategy behind observing blocks and templates is to prepare the observations well in advance to minimize
any interactive steps during the observations (optimization and service mode compatibility). The execution of
the OBs will be mostly automatic and the execution will be done by telescope and instrument operators and
staff astronomers. Direct interaction at execution time is only required for the target acquisition and to assess
the quality of the data.

The preparation of visitor and service mode observations requires special care, and the relevant documentation
should be consulted. See Sekcfor instructions on how to retrieve the corresponding information.

3.0.1 Interactions with the telescope
3.0.2 Guide stars and Guidecam software tool

For telescope guiding and active optics correction it is necessary to find a guide star of magnitude in the range
11-13.5 within the Nasmyth field of view. The guide star is picked up by the Guide Probe, which is attached
to the telescopadapter (Note that the adapter is independent of the telesamtpéor to which the instrument

is attached.)

In IMG and MOS mode, it is not always possible to find a guide star such that the Telescope Guide Probe is not
vignetting the VIMOS field of view. Therefore, users are asked to select the guide star for their observations.
The choice of the guide stariisandatory for pre-imaging, for imaging, and for MOS programs. In fact, the
guide star for MOS is selected at the time of pre-imaging: guide star coordinates and position of guide probe
(whether positive or negative) is stored in the pre-image headers, and subsequently propagated by VMMPS
(see Sect3.4.3, the VIMOS Mask Preparation Software, into the Aperture Definition in Pixel (ADP) files.

At the time of the MOS acquisition, this information is extracted from the ADP files and the same guide
star as used for pre-imaging will be re-used for the MOS observations. Only in some exceptional cases, the
telescope operator may have to select another guide star: seé.8edisers need not select the guiding star

for observations carried out in IFU mode.

The position and the amount of the vignetting introduced in the field of view by the guide probe can be
controlled with the help of th&uidecanmsoftware, that allows one to visualize the geometry of the VIMOS

field of view and of the Telescope Guide Probe, and allows users to select the guide star most suitable to their
observation.

For a tutorial on the use of the Guidecam tool see Chpater
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http://www.eso.org/sci/observing/phase2/P2PP/P2PPTool.html
http://www.eso.org/sci/observing/phase2/VIMOS/VMMPS.html
http://www.eso.org/sci/observing/phase2/VIMOS/Guidecam.html
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3.0.3 Cumulative offsets

For small telescope offsets, the telescope may keep the same guide star. However, observations involving
cumulative offsets greater than about 30" often result in significant vignetting of the guide probe, or even in
the loss of the guiding star. For these reasons, all dither positions for offset patterns used in the OBs must
fit inside a30” x 30" size box. If larger offsets are necessary, users need to prepare separate OBs and use
appropriate guide star for each of them.

3.0.4 Telescope and Instrument Focus

The telescope focus is automatically set by the active optics system. No intervention is required by the ob-
server. Defocusing of the telescope is not possible during the observations. The instrument focus is corrected
automatically for the different thickness of the various filters, and for temperature variations (autofocus).

3.1 Atmospheric Dispersion

VIMOS is not equipped with Atmospheric Dispersion Corrector in none of its modes. The impact of atmo-
spheric dispersion will be mostly noticed in MOS mode. In imaging, some image elongation may be noticed
at high airmasses in the U or B band. In IFU, the effect will mostly be noticed with thélu& grism and

with the0.33" [fiber sampling.

In MOS mode, the effects can lead to severe slit losses if some precautions are not taken. To minimize
atmospheric dispersion effects at high airmass, and assuming that the observations are performed close to
meridian, the slits need to be oriented N-S, forcing the rotator angle to be sét atti rotator angle is the

default one to be used for pre-imaging, and the same rotator angle will be used during spectroscopic follow-up.
The VIMOS operational scenario foresees to carry out MOS observations as close as possible to Meridian,
within £ 2 hrs. Although this represents a major operational constraint, this is the only safe mode to ensure
that slit losses are minimized in a systematic way for the blue setups, provided that slits are oriented N-S.

More information and simulations can be found on YHBIOS weh Figure3.1shows a worst case scenario

of MOS observations with LBbdlue (spectral coverage 370 — 670 nm) for a field with declinatior? +Zor

details see also Cuby et al. Proc. SPIE 3355, p36-47 (1998). For a different view on the optimal orientation
see Szokoly, G. P. A&A 443, 703 (2005).

3.2 Fringing and Flexures
The amount of flexures reported in SetfZ has a number of operational consequences:

e The accuracy of the slit positions determined from pre-imaging depends on the rotator position. This is
for the time being one of the reasons why slit widths narrower than 0.6” are not allowed.

e Accuracy of sky subtraction / flat fielding: due to fringing at red wavelengths, accuracy of sky subtrac-
tion / flat fielding may be limited by flexures. With dithering / jittering sequences, median running sky
frames can be built in imaging or spectroscopy allowing accurate sky subtraction and/or flat fielding of
the data

e In spectroscopy, arcs and flats are taken during daytime and at constant rotator angle. Depending
on the variation in rotator angle between daytime calibrations and night time observations, some flat
field residuals and wavelength calibration offsets may be introduced due to the flexures. In order to
minimize/eliminate these effects, night time calibrations can be taken with an adequate template (see
Sect.4). Attached flat and arc calibrations are mandatory for all IFU observations. Attached
arcs are mandatory for MOS science observations with grisms LR blue and HR blue, and highly


http://www.eso.org/sci/facilities/paranal/instruments/vimos/
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Figure 3.1: Example of atmospheric dispersion at Paranal for a field at declinatién e2€erved with the
LR_blue grism from#+ 2 hrs from Meridian. The blue and red trails show the evolution of the blue and red
wavelengths during the exposure. Atmospheric spectra start with N-E orientation and move to N-W through
a N-S orientation while crossing the Meridian. The maximum amplitude of the dispersiorisat + 2

hrs from Meridian. Slits clearly have to be oriented N-S as a default orientation to minimize the slit losses,
assuming that all MOS observations will be carried out withi@ hrs from Meridian.

recommended for MOS science observations with grisms MR, HR red, HR orange, and HR red.
Execution time is subtracted from the total allocated time.

3.3 Imaging (IMG)

Imaging mode is used for both pre-imaging runs and science imaging runs. In both cases, users are requested to
use Guidecam for the selection of guide stars. See Sé&cPconcerning Guidecam and Se6t6 concerning
the policy regarding Guide Stars.

3.3.1 Pre-imaging

VIMOS pre-imaging is mandatory prior to MOS follow-up. If you have old VIMOS pre-imaging data please
check with usd-helpeso.org to see whether it can be used, as these data has a limited validity period. Pre-
imaging is carried out in service mode only. The following instructions for preparation of pre-imaging OBs
should be strictly followed.

Program ID It is mandatory for Phase | to request a specific pre-imaging run in the proposal form, and for
Phase Il to prepare the pre-imaging OBs by using the corresponding Program ID.



22

VIMOS User Manual

VLT-MAN-ESO-14610-3509

Table 3.1: VIMOS Calibration Plan: IMG Mode

| Calibration | Number | Frequency] When? | Products | Accuracy | Comment
Bias 5 Daily Day time Master Bias RON
Darks 3 Monthly Day time Dark current
Sky Flats 5 3-7 days | Twilighttime | Master Flat 2% UBVRIz
Photom. Std. 4 quadrants Seetext | Nighttime Zero Point 5% UBVRI
Photom. Std. 1 quadrant | Weekly Night time Extinction coeff. | 10% U'BVRI
high airmass
Astrometric fields| 4 6 months | Night time Distortion map | 1 pixel R filter

Filter used The correction of the distortions is derived fragfilter observations only. To minimize the slit
losses due the distortion of the instrument, the use oftliter for pre-imaging is mandatory. Pre-imaging
with filters other thamk may be requested with a waiver.

Observation Category: PRE-IMAGE It is mandatory to set the Observation Category to PRE-IMAGE in
the observation template VIMQitng_obs Offset (see Sectl). Failure to do so will result in delays to process
and deliver the pre-imaging data, and may result in MOS observations not being carried out.

Rotator on sky The rotator on sky, otherwise called position angle on sky, cannot be freely selected by the
user. This is in order to minimize the slit losses due to atmospheric dispersion{Sgcihe default value
assigned to this parameter in P2PP should therefore not be modified. The default vatyaimsl@®rresponds

to an orientation of the field with E to the top, N to the left (see Bi@). In special case& may be possible to
deviate from these rulékthere is a valid scientific reason; in that case a waiver must be specifically requested
to ESO before you submit your Phase Il information.

3.3.2 Science imaging

Observation Category: SCIENCE It is mandatory to set the Observation Category to SCIENCE in the
observation template VIMO$ng_obs Offset (see Sectl), otherwise data will be treated as pre-imaging and
will not be processed as regular imaging data.

Rotator on sky Users are encouraged, but not forced, to use the default value of the rotator angl€’ i.e., 90

3.3.3 IMG mode: calibration plan

Observations of IMG photometric standard stars during the same night as science observations are guarranteed
for programs that requires photometric conditions, and performed on a best-efford basis during all clear nights.
Table3.lindicates the nature, frequency and accuracy of VIMOS calibrations expected to be taken as part of
the calibration plan. Only calibration frames required for the reduction of science data are reported. More
calibrations will be taken by the operation staff for the purpose of maintaining and monitoring the instrument
configuration and performance, e.g. mask to CCD transformations etc. These calibrations are not reported
here. Calibration monitoring, including photometric zero points, can be found on the pages of the Quality
Control group:

http://www.eso.org/observing/dfo/quality/
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3.3.4 IMG mode: pipeline

Seehttp://www.eso.org/gc/pipeline-status.htfor the information concerning the latest status of the ESO
pipeline.

3.3.5 IMG mode: Exposure Time Calculator

The approximate limiting magnitudes in direct imaging mode can be obtained from the exposure time calcu-
lator available on the ESO WEB pagei$p://www.eso.org/observing/etc/

3.4 Multi-Object Spectroscopy (MOS)

3.4.1 Pre-imaging

Pre-imaging is mandatory for all MOS observations. Pre-imaging is carried out in service mode (se@S3gct.

3.4.2 Rotator on sky

Because of the atmospheric dispersion effects (Set. the orientation on sky for MOS and pre-imaging
observations is not a parameter set by the user, but is forced by the system to Adl 88rvice and visitor
mode users who have particular constraints for the orientation of their fields should request a waiver.

3.4.3 VIMOS Mask Preparation Software (VMMPS)

The use of VMMPS (Chapte) is compulsory for the creation of the so-called ADP (Aperture Definition in
Pixels) files which are subsequently loaded into p2pp when preparing Observation Blocks. ADP files will be
used in Paranal to manufacture the magW{8P files should never be edited by hand.

Here are some general features of VMMPS, for a quick reference guide. Consultitie S web pagdor
instructions on how to retrieve the package and the documentation.

e VMMPS allows to define a mask in two situations:

— From a contributed catalogue, consisting of list of targets with accrektive astrometry (better
than 0.3” rms). Input catalog is a list of RA-DEC coordinates. This catalogue needs to have,
with the sameelative astrometric accuracy, coordinates of bright objects / stars in the field of
view. These objects / stars, after detection on the pre-images, will be used to register the target
coordinates to the VIMOS coordinate reference frame. Some of these bright stars will be used as
reference for acquisition.

— From a catalog of target positions (in pixel coordinategyacted from a VIMOS image.

¢ VMMPS maximizes the number of slits that can be assigned to the targets in the input catalogue, in one
or more masks, depending on user’s choice.

e Upon realization of a first mask definition, VMMPS allows manual interaction to unselect targets, define
curved slits, tilted slits, etc. However, note that manual modification of the mask definition should be
done only by experienced users and with care.

e VMMPS allows to define some objects as compulsory

e VMMPS requires that some bright stars are defined as reference targets for acquisition purposes.

Figure3.2shows the VMMPS Graphical User Interface.


http://www.eso.org/qc/pipeline-status.html
http://www.eso.org/observing/etc/
http://www.eso.org/sci/observing/phase2/VIMOS/VMMPS.html/
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Figure 3.2: VMMPS Graphical User Interface: Example of ADP file superimposed to field of view
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3.4.4 Finding charts

Finding charts for service mode OBs need to be prepared with VMMPS and show all targets with slits over-
plotted.

3.4.5 \Visitors using MOS

Visitors using the MOS mode are requested to prepare Observation Blocks ahead of their scheduled visitor
run, and upon completion of their pre-imaging observations (like in service mode). This is to guarantee that
visitors will have a sufficient knowledge of the VIMOS Mask Preparation Software (VMMPS, SécB

prior to their visit at Paranal, and to allow mask manufacturing ahead of time. Limited additional support

is guaranteed for mask preparation on the mountain, up to 3 masks per night, to be prepared at least 48 hrs
in advance. The instrument has a capacity of 15 masks (per quadrant) loaded simultaneously (one slot is
normally occupied by a mask dedicated to observations of spectrophotometric standard stars). However, some
restrictions may apply for technical reasons in the number of masks which can be hosted simultaneously into
the cabinets. Until P77, only 8 masks can be simultaneously accommodated in the instrument cabinet (1 of
which is the mandatory spectroscopic mask), and the same is currently foreseen féda&e refer to the

Call for Proposals and to the instrument WEB pages for the updated status of the instrument sitNat&n.

that masks cannot be exchanged at night.

3.4.6 MOS mode: grism+filter setup

In MOS mode only one filter+grism combination per OB is permitted (the only filter exchange allowed is the
one between acquisition and science template). Users who want to observe the same targets with different
filter+grism combinations are requested to submit separate OBs for different filter+grism combinations and to
consider the respective overheads.

3.4.7 MOS mode: attached night time calibrations

To correct for instrument flexures, the use of attached nighttime arcs (se€ 3e@t.is MANDATORY for

all MOS OBs using LR blue and HR blue grisms, and strongly recommended for all setups. Users may also
attach screen-flats. The execution time for these nighttime calibrations is always subtracted from the total
allocated time.

3.4.8 MOS mode: calibration plan

Observations of spectro-photometric standard stars with the same setting used for science observations are
normally performed within a few nights from the science observations.

Table3.2indicates the nature, frequency and accuracy of VIMOS calibrations expected to be taken as part of
the calibration plan. Only calibration frames required for the reduction of science data are reported. More
calibrations will be taken by the operation staff for the purpose of maintaining and monitoring the instrument
configuration and performance, e.g. mask to CCD transformations etc. These calibrations are not reported
here. Calibration monitoring data can be found on the pages of the Quality Control group:

http://www.eso.org/observing/dfo/quality/

3.4.9 MOS mode: pipeline

Seehttp://www.eso.org/gc/pipeline-status.htfor the information concerning the latest status of the ESO
pipeline.


http://www.eso.org/observing/dfo/quality/
http://www.eso.org/qc/pipeline-status.html
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Table 3.2: VIMOS Calibration Plan: MOS Mode

| Calibration [ Number [ Frequency] When? | Products | Accuracy | Comment \
Bias 5 Daily Day time | Master Bias RON
Darks 3 Monthly Day time | Dark current
Screen Flats | 5 Daily Day time | MOS Flat 5% All used masks
Screen Arcs | 1 Daily Day time | Dispersion coeff.| 0.3 pix All used masks
Screen Arcs | 1 Attached to science | Dispersion coeff.| 0.3 pix All used masks

OB with HR or LR blue

Specphot. 4 Seetext | Nighttime | Response 10% All grism+filter
Standard Star quadrants function setups used

! Internal accuracy, not considering instrument flexures (see Séxt.
IMPORTANT NOTE The execution time for all attached night time calibrations (screen-flats and arcs) is subtracted
from the total allocated time.

3.4.10 MOS mode: Exposure Time Calculator

The approximate limiting magnitudes in MOS mode can be obtained from the exposure time calculator avail-
able on the ESO WEB pagées$p://www.eso.org/observing/etc/

3.5 Integral Field Unit (IFU)

3.5.1 Acquisition accuracy

In IFU mode acquisition is “blind”, i.e., limited by the accuracy of the telescope pointing/’(accuracy).

3.5.2 Dithering/jitter pattern

With the large field of view of the VIMOS-IFU, techniques equivalent to "shift-and-add” classically used in
imaging, are a possible mode of operations. Dithering/jitter pattern is a list of differential pointing positions
around a central position. Several short images (with exposure times set to have sky background limited
exposures) are taken at each position of a dithering pattern, which are combined to reconstruct an image with
the total required exposure time. This allows to eliminate the sky contribution, cosmic rays, the CCD fringing
(particularly strong in the red), cosmetic defects on the detectors, and to produce very accurate flat fielding for
correction of pixel to pixel variations. The dithering pattern depends on the mean size of the observed objects:
it should be larger than the mean size of the objects for the method to work efficiently.

3.5.3 IFU mode: grism + filter setup

In IFU mode, only one filter+grism combination per OB is permitted. Users who want to observe the same
targets with different filter+grism combinations are requested to submit separate OBs for different filter+grism
combinations and to consider the respective overheads.

3.5.4 IFU mode: attached night time calibrations

To better take into account the effects of instrument flexure the use of attached nighttime calibrations, arcs and
flats (see SecB.5.5, is MANDATORY for all IFU OBs. This template will provide 1 or 3 flat-field images

(for HR grism: 3 screen-flats are mandatory, for the other cases, the user can choose the number) as well as 1
arc, taken at the same rotator position of the science target. The execution time for these nighttime calibrations
is always subtracted from the total allocated time.


http://www.eso.org/observing/etc/
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Table 3.3: VIMOS Calibration Plan: IFU Mode

| Calibration [ Number [ Frequency] When? | Products | Accuracy | Comment \
Bias 5 Daily Day time | Master Bias RON
Darks 3 Monthly Day time | Dark current
Screen Flats | 3 Daily Daytime | IFU Flat with Monitoring
HR Orange
ScreenArc | 1 Daily Day time | IFU Arc with Monitoring
HR Orange
ScreenFlats | 1to 3 Attached to all IFU Flat 5%
science OBs
Screen Arcs | 1 Attached to all Dispersion coeff.| 0.3 pix
science OBs
Specphot. 4 Seetext | Nighttime | Response 10% All grism-+filter
Standard Star quadrants function setups used

! Internal accuracy, not considering instrument flexures (see Séxt.

2 with grism HR blue, 3 screen flats are always mandatory.

IMPORTANT NOTE The execution time for all attached night time calibrations (screen-flats and arcs) is subtracted
from the total allocated time.

3.5.5 IFU mode: calibration plan

Observations of spectro-photometric standard stars with the same setting used for science observations are nor-
mally performed within a few nights from the science observations. TaBlimdicates the nature, frequency

and accuracy of VIMOS calibrations expected to be taken as part of the calibration plan. Only calibration
frames required for the reduction of science data are reported. More calibrations will be taken by the oper-
ation staff for the purpose of maintaining and monitoring the instrument configuration and performance, e.g.
mask to CCD transformations etc. These calibrations are not reported here. Calibration monitoring data can
be found on the pages of the Quality Control group:

http://www.eso.org/observing/dfo/quality/

3.5.6 IFU mode: pipeline

Seehttp://www.eso.org/qc/pipeline-status.htfor the information concerning the latest status of the ESO
pipeline.

3.5.7 IFU mode: Exposure Time Calculator

The approximate limiting magnitudes in IFU mode can be obtained from the exposure time calculator available
on the ESO WEB pagedtp://www.eso.org/observing/etc/

3.6 VIMOS overheads

The current overall efficiency of VIMOS is around 65-70 % depending which mode is used. The way in which
some functions are operated may change at any time. Consequently, we cannot give here an estimate of the
overheads that is reliable on the long term. The user is referred to the current Call for Proposals and to the
VIMOS web pages for the most updated estimate of the overheads:
http://www.eso.org/sci/facilities/paranal/instruments/vimos/overview.html


http://www.eso.org/observing/dfo/quality/
http://www.eso.org/qc/pipeline-status.html
http://www.eso.org/observing/etc/
http://www.eso.org/sci/facilities/paranal/instruments/vimos/overview.html
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Chapter 4

VIMOS templates

4.1 Introduction

This section describes the VIMOS templates. Templates are to be used during phase Il for service and visitor
programmes.

Templates are characterized by signatures to be filled in by the users with P2PP. Templates are grouped to-
gether to build an Observation Block (OB), which typically consists of one acquisition template and one or
more observing or calibration templates. At the telescope, OBs are passed to the instrument and executed
according to the user defined parameter values.

Unless specified otherwise, the information provided in this part applies to both service and visitor modes.

4.2 Template names
VIMOS templates are divided in groups according to the instrument mode and to the observations to be

performed. This is reflected in the name of the various templates.
The template naming scheme is the following:

VIMOS_<mode>_<type>_<description>.tsf

where
mode is the mode of the instrument (eitheimg, mos, ifj
type is the type of the template (eitheacq, obsor cal)

description is a string identifying the purpose of the template
( Offsetfor an observatiorRresetfor a preset,
NightCalfor attached night calibrations, etc.)

4.3 Things to know - Reminder

e See Sect2.2.1for a description of the orientation on sky of VIMOS.

e The default orientation on sky for MOS and pre-imaging templates g Sect3.1). Any departure
from this value should be requested with a waiver.

e Offset convention. The templates make extensive use of telescope offsets, which are entered manually
as lists. The convention is that offsets are relative to the previous position, and that the first exposure is
executed after the first offset is applied. Thus, if the first exposure is desired at the position of the preset

29
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then the first offset should be (0,0). In some templates, the offsets can be defined in detector coordinates
(e.g. X,Y), orin RA/DEC. All offsets are to be defined in arcseconds. The offsets refer to the target,
so that the target is offset by the requested amount by moving the telescope in the direction opposite to
the offset value’s Examples are provided further down in the description of the templates.

e Only some combinations of filters and grisms are allowed. See &&end Table2.3.

4.4 List of templates

Table4.1lists the VIMOS templates.

Table 4.1: Science and Nighttime Calibration Templates

| Type | Name \
VIMOS_img_acgPreset
Acquisition | VIMOS_mosacqMask
templates | VIMOS_mosacqStandard
VIMOS._ifu_acqPreset
Science VIMOS_img_obs Offset
templates | VIMOS_mosobs Offset
VIMOS _ifu_obs Offset
VIMOS _img_cal Photom
VIMOS_img_cal Astrom
Calibration | VIMOS_mos cal NightCalib
templates | VIMOS_moscal Standard
VIMOS._ifu_calNightCalib
VIMOS._ifu_cal TwFlat
VIMOS._ifu_cal_Specphot

4.5 Acquisition templates

4.5.1 VIMOS.img_acq Preset

This template is used for acquisition of a field in imaging mode, for both imaging and pre-imaging OBs.
Figure4.1shows the P2PP window with an example of a pre-imaging Observing Block (OB).

The coordinates of the target have to be entered iTdngetwindow at the bottom of the P2PP window.
The parameters for this template are the following:

e Filter . This filter should be the same as for the subsequent imaging template. The available filters
are:U,B, VR, |, z.

e Rotator on sky . This parameter defines the orientation of the instrument ondkg.parameter
should always be set to '90’ for pre-imaging templates, unless a waiver is requestethe orientation
corresponding to 90 degrees is such that the slits will be oriented N-S for the spectroscopic follow-up.

YIn other words if the preset coordinates are BADEC.O, then the first pointing of the telescope will center the field at
R_1=RA_0—offsetRA 1, DEC 1=DEC 0—offsetDEC1, (where offsetRA/DECIL are the first couple of offset keyword values) and
after N offsets the telescope will be pointing to BY=RA_N-1—offsetRAN, DEC_N=DEC_N-1—offsetDECN
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Figure 4.1: P2PP: example of a pre-imaging OB
e Alpha offset  andDelta offset . These are optional additional offsets in alpha and delta added

to the coordinates of the object specified in the target panel at the bottom of the main p2pp window.
The coordinates at the center of the instrument (i.e. the central point between the four quadrants) are
the coordinates specified in the Target Package plus the offsets here specified.

e Get Guide Star From . Two options are offered for this parameter:

— CATALOGUE . This is the default option for which the guide star will be searched through a
catalog and will be selected at the telescope by the Telescope Operator. If this option is selected
the subsequent fieldS(ide Star RA / DEC ) will be ignored.

— SETUPFILE. If this option is selected, the guide star that will be used is the one for which the
coordinates are defined in théyide Star RA / DEC ) fields. A dedicated tool (Guidecam)
is delivered by ESO to help the users to determine the best possible guide star. This option is
mandatory for service mode imaging and pre-imaging OBs.

e Guide Star RA andGuide Star DEC . Coordinates of the guide star when t8ETUPFILE
option of the Get Guide Star From ) field is selected.

e Guide Star PPOS . Position of the Guide Probe when tBETUPFILE option of the Get Guide
Star From ) field is selected.

e Optional additional velocity (moving targets) in alpha and deftddjtional Velocity RA and
Additional Velocity DEC ). This velocity should be expressed in arcsec/sec. These parame-
ters are mostly intended for imaging or possibly IFU programmes of moving targets. If no additional
velocity is needed, these parameters should be left to their default values (0.).
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Figure 4.2: P2PP: Example of a MOS OB

4.5.2 VIMOS_mosacg Mask

This template is used for the acquisition of a field to be observed in MOS mode. Note that the acquisition
image covers only the central 2048400 pixels of each of the 4 CCDs, whereas the spectroscopic images

use the full CCD size (20484096 pixels).

Preparing a MOS acquisition template requires that masks have been prepared with VMMPS. The output of
VMMPS are ‘Aperture Definition Files in Pixels’ (ADP files). Information concerning the target (coordinates
and equinox) are taken from the ADP files and are automatically loaded in the P2PP target package when

including the first ADP file in the template.

Figure4.2 shows the P2PP window with an example of a MOS Acquisition.

The parameters specific to this template are:

e Exposure time in (seconds)

. This is the integration time for the acquisition image that will

be taken through the mask to check the position of the reference stars and of the science target. A typical
value is 60s, depending on the brightness of the reference stars defined with VMMPS.

o Filter

. This filter is the one to be used for the acquisition imaljés mandatory to choose the

same filter as the one used for the pre-imaging. Waiver is requested in order to allow the selection
of a different filter, but see Sect.3.3.10of this manual. The available filters arety, B, V, R, |, z,
0OS-blue, OS-red, GG435, GG47%nd no filter.

e Optional additional velocity (moving targets) in alpha and deftddjtional Velocity RA

Additional Velocity DEC

and

). This velocity should be expressed in arcsec/sec. These parameters

are mostly intended for imaging and possibly IFU programmes of moving targets and a priori unlikely
to be of much use in MOS mode. If no additional velocity is needed, these parameters should be left to

their default values.
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Figure 4.3: P2PP: VIMOS ADP browser window.

e ADP files 1 to ADP file 4 . These 4 parameters are the names of the ADP files produced by
VMMPS. The files 1 to 4 correspond to the 4 quadrants of the instrument and should be set in the right
order. When selecting an ADP file entry in P2PP, a browser window opens up allowing to locate the file
on the local disk. This window is presented in Figéra.

4.5.3 VIMOS_mos.acqg.Standard

This template is used for the acquisition in mode MOS, using the specially designed set of calibrations masks
provided by Paranal. This set of masks contains a series of slits of different width that can be used for
all calibrations that requires the use of a standard star (i.e spectrophotometric, radial velocity or metallicity
standard). Since the template is using a pre-defined set of masks no ADP need to be provided by the user. No
reference stars are used for the acquisition. The standard star whose coordinate are provided by the user in the
template will be offset in the 10x10 arc seconds acquisition box in quadrant 1 and then centered by the Night
Time Support Astronometr.

IMPORTANT: the user have to provide coordinates accurate enough to have the selected standard
visible in the acquisition box.

Note: differently to the MOS science acquisition where the coordinate of the field come from the ADP
files produced by VMMPS, the coordinates of the standard star should be set by the user in the target
sub window;

Note: the rotator angle is fixed for this template at 90 corresponding to the set of slits in the masks
being oriented N-S.

The parameters of the template are:

e Exposure time (seconds) . This is the integration time for the acquisition image that will be
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taken through the mask to check its positioning.

e Filter . This filter is the one to be used for the acquisition imdges recommended to choose the
right combination filter/exptime to avoid the saturation of the star in the acquisition image

The available filters ardJ, B, V, R, |, z, OS-blue, OS-red, GG435, GG474and no filter.

e Optional additional velocity (moving targets) in alpha and de#tddjtional Velocity RA and
Additional Velocity DEC ). This velocity should be expressed in arcsec/sec. These parameters
are mostly intended for imaging and possibly IFU programs of moving targets and a priori unlikely to
be of much use in MOS mode. If no additional velocity is needed, these parameters should be left to
their default values.

4.5.4 VIMOS.ifu_acq Preset

This template is for the acquisition of a field to be observed with the Integral Field Unit. Unlike the MOS
acquisition template, the IFU acquisition template requires to define the filter / grism combination that will be
used in the following observation template. This is to optimize the setup of the instrument at acquisition time.

The coordinates of the field at the center of the IFU need to be entered in the Target Package at the bottom left
of the main P2PP window.

The parameters for this template are:

e Filter . This should be the same filter as the one used in the first observation template following this
acquisition templateln order to produce a valid OB, the filter in the first observation template
following this acquisition template should be the same The available filters aret, B, V, R, |, z,
OS-blue, OS-red, GG435, GG47%nd no filter.

Only standard filter / grism combinations are allowed, as indicated in Table2.3. Other combina-
tions should be requested with a waiver

e Grism . This is the grism that is used in the first observation template following this acquisition tem-
plate. In order to produce a valid OB, the grism in the first observation template following this
acquisition template should be the same

The available grisms aré&R _blue, LR_red, MR, HR _blue, HR_orange, HR red.

e IFU Magnification . This parameter defines the sampling, and correspondingly the field of view
of the IFU. The 2 available samplings are 0.67 arcsec/fiber and 0.33 arcsedéil@nduce a valid
OB, the magnification should be the same in every template of the QBObservations requiring
different samplings on the same field should resort to several OBs.

e IFU Shutter . This parameter is only meaningful when using ki grisms. InLR spectroscopy,
there are 4 rows of fibers along the dispersion direction, wherdd&®imndHR modes only one ’slit’
of fibers is used, hence the variation of field of view betwkBnandMR andHR modes. In case the
object of interest is of limited size iIbR mode, and if only the central/4 x 1/4 of the field of view is
needed, it is possible with tHEU Shutter  option to mask the outer part of the IFU (always masked
in MR andHR modes). This allows to avoid second order overlap due to sky and / or background
objects between the 4 adjacent slits along the dispersion directrme. means that the shutter is in
place and masks the external part of the IRdlse (the default value) means that the mask is not in
place and the full IFU field of view is availablelo produce a valid OB, the mask shutter option
should be the same in every template of the OBThis parameter is ignored wh&tR or HR grisms
are used.

e Rotator on Sky . This parameter defines the orientation of the instrument on sky. The IFU has a
square geometry with the sides oriented N-S and E-W. With a rotator angle of zero the orientation of the
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IFU on the sky is with the North up and the East to the right. The increasing (positive) position angle
on the sky (east of north) corresponds to the positive rotator angle. Therefore the value of this keyword
should be equal to the desired position angle (PA) on the sky (seé.Bjg.

e Optional additional offsets in alpha and deltsigha Offset  andDelta offset ) with respect
to the coordinates of the object. The coordinates at the center of the IFU are the coordinates specified
in the Target Package plus the offsets here specified. This can be useful e.g. to define small offsets
between the initial pointings on the same field over several OBs.

e Get Guide Star From . Two options are offered for this parameter:

— CATALOGUE . This is the default option for which the guide star will be searched through a
catalog and will be selected at the telescope by the Telescope Operator. If this option is selected
the subsequent field&s(ide Star RA / DEC ) will be ignored. Given that the quasi-total
Nasmyth field of view is accessible to choose a guide star in IFU mode, the users can safely use
this option.

— SETUPFILE. If this option is selected, the guide star that will be used is the one for which
the coordinates are defined in teujde Star RA / DEC ) fields. As indicated above, it is
unlikely that this option is required in IFU mode. Note that Guidecam tool is not intended to be
used to select guide stars for the IFU mode, but only for the IMG and MOS mode of VIMOS.

e Guide Star RA andGuide Star DEC . Coordinates of the guide star when t8ETUPFILE
option of theGet Guide Star From field is selected.

e Optional additional velocity (moving targets) in alpha and defddjtional Velocity RA and
Additional Velocity DEC ) This velocity should be expressed in arcsec/sec. If no additional
velocity is needed, these parameters should be left to their default values.

4.6 Science templates

4.6.1 VIMOS.img_obs Offset

This template is used for Imaging mode observation bottSfienceand Pre-imaging. The parameters of
this template are the following:

e Exposure time in (seconds) . This is the integration time in seconds per exposure.

e Filter . The available filters areU, B, V, R, I, z. In order to produce a valid OB the filter in
the first observation template following the acquisition template should be the same as the one
selected in the acquisition template. For pre-imaging the use of R filter is mandatory

e Return to Origin? (T/F) . This parameter defines whether or not, after a dithered set of ob-
servations, the telescope will return to the position at the beginning of template. As an example, this
parameter should be set to 'T’ when the aim of the OB is to execute multi-color imaging observations
with the same pattern of offsets on the same field using different templates. This parameter is in general
to be left to its default value (T) in service mod&another value is desired in service mode a waiver
should be requested

e Number of Telescope Offsets? . This parameter defines the number of telescope offsets dur-
ing the template. The number of exposures taken at each telescope position is determined by the
next parameterNumber of exposures per telescope offset ? ). The pattern of off-
sets is defined in the parametelssf of offsets (arcsec) in X or RA ) and (List of
offsets (arcsec) in Y or DEC ). Offsets are defined relative to the previous position.
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e Number of exposures per telescope offset? . This parameter defines how many expo-

sures are taken at each offset position.

Offset coordinates? . This parameter defines the coordinate system used to define telescope
offsets. If theSKY option is selected, telescope offsets are in RA and DERQETECTOR is selected,
telescope offsets are in X and Y on the detector. In both cases the offsets are givesen

List of offsets (arcsec) in X or RA andList of offsets (arcsec) in Y or

DEC List of offsets between exposures. Offsets are defined relative to the previous position. The off-
sets are defined in RA/DEC or X/Y on detector depending on which option is selected fQfthet (
coordinates ) field. If the first image is to be taken at the preset coordinates, the first set of offsets
should be 0,0. If there are less offset values than the defined number of offset positions, the template
will return at the beginning of the list of offsets and apply them again.

IMPORTANT: We stress that, in contrast with other ESO instruments, the offsets defined by the
user in P2PP refer to the apparent movement of the target on the detector independently of the
choice of Offset coordinates (SKY or DETECTOR), and not to the offsets applied to the
telecope

For example, if 5 telescopes offsets are defined (hnumber of telescope offsets?) together with the follow-
ing series of offsets (apparent movement of the target on the detector):

RA or X 0 -10 -5
DECorY |2 7

the offsets applied to the telescope will be:

RA or X 0O 10 5 0 10
DECorY |-2 -7 -2 -7 -2

If SKY option for coordinates is selected, then after the preset the first offset will be applied to place
the target 2 arcsec North with respect to its previous position on the detector by moving the telescope 2
arcsec to the South (0 offset in RA). At this position the first exposure will be taken. After that the target
will be moved further 10 arcsec West and 7 arcsec North with respect to the position of the previous
exposure, etc. until the number of exposures is reached.

If DETECTOR option for coordinates is selected, then the directions of the offsets on sky depends on
the actual rotator angle. If we assume that the orientation is such that the positive x-axis points to the
East, and positive y-axis points to the North (see Figuf} then: if the target falls at pixet = 0,

y = 0, after the telescope preset then the first exposure will be taken with the target atipixels

y = 10 (offset is2”, which is approximately 10 pixels). In other words, the telescope was moved 10
pixels in the directions of the negative y axis of the detector. Then the target will move to the pixel
positionz = —50 andy = 45 on the detector, which corresponds in this case (PA=0) to a movement
of the telescope of0” East and””’ South with respect to the previous position, etc., until the number of
exposures is reached.

If the rotator angle is different than zero, for example PA=-45, and the offset defined in P2PP are

RA or X
DECorY
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then Figured.4 and Figuret.5 give the performed offsets in the case of DETECTOR and SKY coordi-
nates respectively.

e Observation Category . PRE-IMAGE is for a pre-imaging progran§CIENCE is for a regular
science imaging program.
It is critical that users define PRE-IMAGE for pre-imaging programs. Failure to do so will result
in slow processing and delivery (possibly till the end of the period) of the data.

PA=-45°

(1,1) X

Figure 4.4. lllustration of the VIMOSmg_obs Offset template. The black
dots represent the position of a star, which was originally at the center of the
field. In this example the DETECTOR option is selected, and the star (not the
telescope) is moved in X and Y according to the list of offsets.

PA=-45°

(L)) X

Figure 4.5: lllustration of the VIMOSmg_obs Offset template. The black
dots represent the position of a star, which was originally at the center of the
field. In this example, the SKY option is selected, and the telescope is moved
in RA and DEC in the opposite direction of the offsets in the list so that the
star moves in RA/DEC according to the offset list.
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4.6.2 VIMOS_mosobs Offset

The parameters of this template are:

Exposure time in (seconds) . This is the integration time in seconds per exposure.

Filter . The available filters areJ, B, V, R, |, z, OS-blue, OS-red, GG435, GG47and no filter.
The standard grism / filter configurations are given in Tabfe

Only standard filter / grism combinations are allowed, as indicated in Table2.3. Other combina-
tions should be requested with a waiver

Grism . The available grisms aréR _blue, LR _red, MR, HR _blue, HR_orange, HR red.

Return to Origin? (T/F) . This parameter defines whether or not, after a dithered set of ob-
servations, the telescope will return at the position at beginning of the templaieparameter is in
general to be left in the default value (T) in service mode. If another value is desired in service
mode a waiver should be requested

Number of Telescope Offsets? . This parameter defines the number of telescope offsets dur-
ing the template. The number of exposures taken at each telescope position is determined by the
next paramete™umber of exposures per telescope offset ? ). The pattern of offset

is defined in the.ist of offsets (arcsec) along the slit andList of offsets

(arcsec) perpendicular to the slit parameters.

Number of exposures per telescope offset? . This parameter defines how many expo-
sures are taken at each offset position.

List of offsets (arcsec) along the slit andList of offsets (arcsec)

perpendicular to the slit . Offsets are defined relative to the previous position. Offsets are
defined in DETECTOR coordinates, along or perpendicular to the slits. Usually, only offsets along the
slits need to be defined. If the first image is to be taken at the preset coordinates, the first set of offset
should be 0,0. If there are less offset values than the required number of offset position, the template
will return at the beginning of the list of offsets and apply them again.

For example, if 3 telescope offsets are definsdirhber of Telescope Offsets? ) together
with the following series of offsets (apparent movement of the target on the detector):

List of offsets (arcsec) along the slit -1 20
List of offsets (arcsec) perpendicular to the slit 0

the offsets applied to the telescope will be:

Offsets (arcsec) along the slit
Offsets (arcsec) perpendicular to the slit

o r
o
o o

(i.e., the first exposure is taken-at” from the pointing position along the slit, then the second exposure
is taken2” up along the slit with respect to the previous exposure, and the third exposure is taken at the
same position as the second.)
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4.6.3 VIMOS.ifu _obs Offset

This template is to be used for observation with the Integral Field Unit. The parameters of this template are:

e Exposure time in (seconds) . This is the integration time in seconds per exposure.

e Filter . The available filters arel), B, V, R, |, z, OS-blue, OS-red, GG435, GG47and no filter.
Only standard filter / grism combinations are allowed, as indicated in Table2.3. Other combina-
tions should be requested with a waiver

e Grism . The available grisms aréR _blue, LR_red, MR, HR _blue, HR_orange, HR red.

In order to produce a valid OB the filter and the grism in the first observation template following the
acquisition template should be the same as the one selected in the acquisition template

e IFU Magnification . This parameter defines the sampling, and correspondingly the field of view
of the IFU. The 2 available samplings are 0.67 arcsec/fiber and 0.33 arcsec/fiber.

To produce a valid OB, the magnification should be the same in every template of the OB

e IFU Shutter . This parameter is only meaningful when using L grisms. InLR spectroscopy,
there are 4 rows of fibers along the dispersion direction, wherdd&®irmandHR modes only one ’slit’
of fibers is used, hence the variation of field of view betweBnandMR andHR modes. In case the
object of interest is of limited size iIbR mode, and if only the central/4 x 1/4 of the field of view is
needed, it is possible with tHEU Shutter  option to mask the outer part of the IFU (always masked
in MR andHR modes). This allows to avoid second order overlap due to sky and / or background
objects between the 4 adjacent slits along the dispersion directrme. means that the shutter is in
place and masks the external part of the IRdlse (the default value) means that the mask is not in
place and the full IFU field of view is availablélo produce a valid OB, the mask shutter option
should be the same in every template of the OBThis parameter is ignored wh&fR or HR grisms
are used.

e Return to Origin? (T/F) . This parameter defines whether or not, after a dithered set of ob-
servations, the telescope will return to the reference position. This parameter is in general to be left in
the default value (T) in service modéanother value is desired in service mode a waiver should be
requested

e Number of Telescope Offsets? . This parameter defines the number of telescope offsets dur-
ing the template. The number of exposures taken at each telescope position is determined by the
next paramete™umber of exposures per telescope offset ? ). The pattern of offset
is defined in thelist of offsets (arcsec) CORRECT LABEL andList of offsets
(arcsec) CORRECT LABEL parameters.

e Number of exposures per telescope offset? . This parameter defines how many expo-
sures are taken for each offset position.

e List of offsets (arcsec) List of offsets between exposures. Offsets are defined relative to
the previous position. The offsets are defined in RA/DEC. If the first image is to be taken at the preset
coordinates, the first set of offsets should be 0,0. If there are less offset values than the defined number
of offset positions, the template will return at the beginning of the list of offsets and apply them again.

For example, if 5 telescope offsets are definbdiriber of Telescope Offsets? ) together
with the following series of offsets ( apparent movement of the target on the detector in RA/DEC):

RA |0 -10 -5
DEC| 0 5 10
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the offsets applied to the telescope will be (see also 8&ttl):

RA |0 10 5 0 10
DEC|0 -5 -10 0 -5

4.7 Calibration Templates

4.7.1 VIMOS.img_cal_ Photom

This template is for acquisition of photometric data (zero points) in Imaging mode. The acquisition template
to use with this template is VIMOS8ng_acqPreset. The coordinates to define in the acquisition template are
those of the standard star / field. Offsets from these coordinates to position the star / field in one or the four
guadrants of the instrument will be applied automatically by the template.

The parameters of this template are:

e Exposure time (seconds) . This is the integration time in seconds per exposure.

e Filter . The available filters ardJ, B, V, R, |, z. To produce a valid calibration OB the filter in
the first observation template following the acquisition template should be the same as the one in
the acquisition template

e Number of exposures per telescope offset ? . This parameter defines how many ex-
posures are taken at each offset position (1 or 4).

e 1 or 4 quadrants . This parameter allows to define if the standard star image will be taken in 1 or
4 quadrants. If thd quadrant option is selected, the standard star field will be positioned in only one
quadrant by applying an appropriate offset from the coordinates of the star / field defined in the target
package of the acquisition template.

If the 4 quadrant option is selected, the standard star field will be positioned sequentially in the 4
gquadrants by applying the appropriate offsets from the coordinates of the star / field defined in the target
package of the acquisition template.

As many exposures as defined Mumber of exposures per telescope offset ? ) will

be taken at each telescope position (1 or 4).

At the end of the template the telescope will offset again to return to its position at the beginning of the
template.

4.7.2 VIMOS.img_cal_ Astrom

This template is for acquisition of astrometric data in Imaging mode. The acquisition template to use with
this template is VIMOSmg_acgPreset. The coordinates to define in the acquisition template are those of
the astrometric field. Offsets from these coordinates to position the field in one or the four quadrants of the
instrument will be applied automatically by the template.

The parameters of the template are:

e Exposure time (seconds) . This is the integration time in seconds per exposure.

e Filter . The available filters ardJ, B, V, R, I, z. To produce a valid calibration OB the filter in
the first observation template following the acquisition template should be the same as the one in
the acquisition template
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e Number of exposures per telescope offset ? . This parameter defines how many ex-
posures are taken at each offset position (1 or 4).

e 1 or 4 quadrants . This parameter allows to define if the astrometric field image will be taken in
1 or 4 quadrants. If thé quadrant option is selected, the astrometric field will be positioned in only
one quadrant by applying an appropriate offset from the coordinates of the field defined in the target
package of the acquisition template.

If the 4 quadrant option is selected, the astrometric field will be positioned sequentially in the 4 quad-
rants by applying the appropriate offsets from the coordinates of the field defined in the target package
of the acquisition template.

As many exposures as defined Mumber of exposures telescopes offset ? ) will be
taken at each telescope position (1 or 4).

At the end of the template the telescope will offset again to return to its position at the beginning of the
template.

4.7.3 VIMOS_mos cal_NightCalib

This template is to be used when screen flats or wavelength calibrations are needed during the night right after
a science observatioithis template doesn't contain any setup definition and the data will be taken with
exactly the same instrument setup as used in the previous science template

This template is to be used in a science &fter a science templates. It can not be used alone in an OB after
an acquisition template. The exposure time parameters are automatically defined by the current instrument
setup. The parameters of the template are:

e Night Flat Field ? (T/F) . If setto 'T’, 3 screen flats will be taken.

e Night Arc ? (T/F) . If'T" an arc spectrum will be taken.

4.7.4 VIMOS_moscal_Standard

This template is used for the observation of a standard star in mode MOS. This template can only be used fol-
lowing the VIMOS mos acq Standard acquisition template andt using the VIMOSmosacgMask. This
template can only use the specifically designed standard mask from the repository.

The parameters of this template are:
e Exposure time (seconds) . This is the integration time in seconds per exposure.
e Filter . The available filters ardJ, B, V| R, |, z, OS-blue, OS-red, GG435, GG475

e Grism . The available grisms ar&R _blue, LR _red, MR, HR _blue, HR_orange, HR red.

e Number of exposures per telescope offset ? . This parameter defines how many ex-
posures are taken for each offset position.

e 1 or 4 quadrants? . This determines whether the standard star will be positioned in one or four
of the quadrants of the instrument. As many exposures as definddiner of exposures per
telescope offset ? ) will be taken at each telescope position (1 or 4).

e Slit Width . Define which of the slits available in the masks will be used. The width of the available
slits are: 0.8, 1.0, 1.2, 1.5, 1.8, 2.0, 2.5, 5.®nce the user select the slit width the rest is totally
automatic; the star will be offset from the acquisition box to the selected slit in the first quadrant and
then moved to the same slit in the other quadrants.
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4.7.5 VIMOS.ifu _cal_Specphot

This template is used for the observation of a spectrophotometric standard star in IFU mode. It is to be used
in a OB with the VIMOSifu_acqPreset acquisition template.

The parameters of the template are:

e Exposure time (seconds) . This is the integration time in seconds per exposure.
e Filter . The available filters ardJ, B, V, R, |, z, OS-blue, OS-red, GG435, GG475

e Grism . The available grisms aréR _blue, LR _red, MR, HR _blue, HR_orange, HR red.

In order to produce a valid OB the filter and the grism in the first observation template following
the acquisition template should be the same as the one selected in the acquisition template

e IFU Magnification . This parameter defines the sampling, and correspondingly the field of view
of the IFU. The 2 available samplings are 0.67 arcsec/fiber and 0.33 arcsec/fiber.

To produce a valid OB, the magnification should be the same in every template of the OB

e IFU Shutter . This parameter is only meaningful when using ki grisms. InLR spectroscopy,
there are 4 rows of fibers along the dispersion direction, wherdd&®irandHR modes only one slit’
of fibers is used, hence the variation of field of view betweBnandMR andHR modes. In case the
object of interest is of limited size ibR mode, and if only the central/4 x 1/4 of the field of view is
needed, it is possible with tHEU Shutter  option to mask the outer part of the IFU (always masked
in MR andHR modes). This allows to avoid second order overlap due to sky and / or background
objects between the 4 adjacent slits along the dispersion direcfime. means that the shutter is in
place and masks the external part of the IRdlse (the default value) means that the mask is not in
place and the full IFU field of view is availablélo produce a valid OB, the mask shutter option
should be the same in every template of the OBThis parameter is ignored whé&tR or HR grisms
are used.

e Number of exposures per telescope offset ? . This parameter defines how many ex-
posures are taken for each offset position.

e 1 or 4 quadrants? . This determines whether the standard star / field will be positioned in one or
four of the quadrants of the IFU. As many exposures as definddumber of exposures per
telescope offset ? ) will be taken at each telescope position (1 or 4).

4.7.6 VIMOS.ifu _cal_NightCalib.

This template is to be used when screen flats or wavelength calibrations are needed during the night right after
a science observatioithis template doesn’t contain any setup definition and the data will be taken with

exactly the same instrument setup as used in the previous observation template

This template is to be used in a science &tr observation templates. It can not be used alone in an OB after

an acquisition template. The exposure time parameters are automatically defined by the instrument setup. The
parameters of the template are:

e Night Flat Field ? (T/F) . If setto 'T’, 3 screen flats will be taken.

e Night Arc ? (T/F) . If'T" an arc spectrum will be taken.
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4.7.7 VIMOS.ifu_cal TwFlat

This template is used for the observation of twilight flats in IFU mode. It is only offered in visitor mode. It
should go together with an attached arc.

The parameters of the template are:

e Exposure time (seconds) . This is the integration time in seconds per exposure.

Number of exposures? . This parameter defines how many exposures are taken.

Filter . The available filters ard, B, V, R, |, z, OS-blue, OS-red, GG435, GG475

Grism . The available grisms ar&R _blue, LR _red, MR, HR _blue, HR_orange, HR red.

IFU Magnification . This parameter defines the sampling, and correspondingly the field of view
of the IFU. The 2 available samplings are 0.67 arcsec/fiber and 0.33 arcsec/fiber.

To produce a valid OB, the magnification should be the same in every template of the OB

IFU Shutter . This parameter is only meaningful when using L grisms. InLR spectroscopy,
there are 4 rows of fibers along the dispersion direction, wherdd&®imndHR modes only one ’slit’

of fibers is used, hence the variation of field of view betwkeBnandMR andHR modes. In case the
object of interest is of limited size bR mode, and if only the central/4 x 1/4 of the field of view is
needed, it is possible with tHEU Shutter  option to mask the outer part of the IFU (always masked
in MR andHR modes). This allows to avoid second order overlap due to sky and / or background
objects between the 4 adjacent slits along the dispersion directrme. means that the shutter is in
place and masks the external part of the IRdlse (the default value) means that the mask is not in
place and the full IFU field of view is availabléelo produce a valid OB, the mask shutter option
should be the same in every template of the OBThis parameter is ignored wh&fR or HR grisms
are used.
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Chapter 5

Guidecam Tutorial

This chapter contains the information about the Guidecam software tool, which was in the past present in the
Vimos Guidecam User ManualL T-MAN-ESO-14610-3512by S. Brillant.

5.1

Getting started with Guidecam

Using Guidecam is fairly simple:

5.2

Start Guidecam by issuing the commaguidecamLite  after installation. This opens up a skycat
GUI with a specificGuide-Probe  pull-down menu. Figur&é.1shows the main Guidecam panel.

Selectthesettings  option of theGuide-Probe menu. This opens up tliguide Probe Settings
panel which is represented in Figuse

Enter the coordinates of the target in the 'Telescope’ section of the panel. Note that the coordinates have
to be in J2000, and the format should be as indicated. The default value of 90 degrees for the rotation
angle on skyshould not be modifiedunless a waiver is requested.

When pressing thépply button, Guidecam will download from the ESO archive the DSS image of
the field and open a pane)ISNO at ESCOdisplaying the USNO star catalog of the field. This panel
is represented figur.3. Allow for a few seconds to a few tens of seconds for the image to be
downloaded

At this point on, it is possible to position the Guide Probe on the available catalog stars and to evaluate
if vignetting occurs.

The main ‘Guidecam’ GUI

The Guidecam GUI (figurg.1) displays:

the image of the field
the projected shadow of the Telescope Guide Probe (yellow) onto the telescope focal plane
the VIMOS field of view (green), with the arrow pointing to the N

a circle of 11 arcminutes radius (green) corresponding to the unvignetted telescope focal plane. Beyond
this radius there is vignetting by the tertiary mirror of the telescope

a circle of 13.5 arcminute radius (red) corresponding to the maximum search radius for guide stars

45
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X4 yuidecaunlile - Release 1.25.1.2 [=][] (=]

Guide-Probe

Object: [dss179E4 [

®: [455.0 | y: [1215.0 | value: [3525

&
& o [12:30:31.319 | 5:[-30:09:24.39 | Equinox: [J2000 e
" Min: [z000 | Max: [19:31 | Bitpix: [18 b

Lowr: |1197 High: |8308 Auto Set Cut Levels |

Figure 5.1: Guidecam: main panel (skycat). Superimposed to the DSS image of the field is in yellow the
projected shadow of the Telescope Guide Probe, in green the VIMOS field of view (rectangle), and in green
and red the 11 and 13.5 arcminute radii corresponding respectively to the unvignetted Nasmyth field of view
and to the maximum search radius for guide stars

¢ in blue the rotation axis of the Guide Probe arm

¢ the position of the USNO stars selected intHeNO at ES(panel (figures.3). The stars are indicated
with white circles.

5.3 The ‘USNO at ESO’ panel
TheUSNO at ESOpanel (figures.3) provides for the following entries:

e Search radii (min and max). The default value for the maximum radius is 12 arcminutes with a max-
imum permitted value of 13.5. Below 11 arminutes, i.e., within the green circle, the Nasmyth field of
view is vignetted by the tertiary mirror (M3) of the telescope. Therefore the aberrations of the telescope
cannot be measured with the same accuracy. In some cases, this may degrade the image quality.

e Magnitude range. The default minimum and maximum values are 11 and 13.5 whereas the minimum
and maximum permitted values are 10 and 14. With the faintest guide stars, some degradation of the
active optics correction might take place, depending on seeing, airmass, Moon, possible extinction by
thin cirruses, and position of the guide star in the field of view (vignetting beyond 11 arcminutes). To
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-+ Guide Probe Settings [Ol[=]
Show Slate Guide Star

|~ Automatic Image Load - Catalog Selection RA:

I Show Probe

I Show Detector Dec: |

I~ Show Fields _1 Altemate Position

Instrument

Instrument. Selection Currently Selecled: |Vimos@\f|MOS |

Telescope Guide Probe
Preset Ra: Jo-on00.0 |0:00:00.0 RA: I
Preset Dec: In;nn;nn,g |n;nn;gn,n Dec: ,7
Rot on sky (deg): IHD'U |EIIJ,I] frlapter (deg): ,7
PRRRhnANn  J2000 Tum Table (deg): ]

Apply Gel Guide Star Coords Cose

Figure 5.2: Guidecam: th@uide Probe Settings panel

the extent this is possible, stars brighter than 13.5 magnitude should be chosen. Too bright objects may
result in poorer correction as well.

¢ Inthe “USNO at ESO” pane, the maximum number of objects can be changed to either limit or increase
the number of stars to be displayed

Note: whenever a value is changed and entered a new search takes place and the results are displayed on the
images while the updated list of stars appears orSgerch Results  panel. Pressing th®earchbutton
after changing more than one value will also start a new search and display the results.

5.4 Selecting the Guide Star
To select a guide star:

¢ Click with the left mouse button on one of the white circles identifying the USNO stars

e This opens a small panel askilpve to the selected guide star? PressingAccept will move the
guide probe to the star. Vignetting of the VIMOS field of view takes place whenever the guide probe
(yellow) intercepts the VIMOS field of view (green rectangle). If there is vignetting, it is possible to
select another star and to repeat the operation, until a suitable guide star is found.

e The guide probe can be positioned on a given guide star in 2 positions (called positive and negative
(POS and NEG)). This is referenced toAdgernate position. By selecting the corresponding button
in theGuide Probe Settings panel (figures.2) and pressing thApply button, the guide probe
will be positioned on the same star on its alternate position. This option may allow to reduce or even
remove the vignetting that may be present in the other position.

e Once a suitable guide star has been identified, you can take note of its position by pres€hagy the
Guide Star Coordsof theGuide Probe Settings panel. This popups an information panel con-
taining the RA and DEC of the selected guide star and indicating whether the position of the guide
probe is positive or negative (alternate position). These coordinates, as well as the guide probe position,
should be noted and further entered manually into P2PP in the corresponding Geiide Star
RA Guide Star DEC andGuide Probe Position of the VIMOS.img_acqPreset template.
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Figure 5.3: GuideCam: thdSNO at ESOpanel

Finally, theGet Guide Star From should be set t6§ETUPFILE (see VIMOS Template Refer-
ence Guide).

5.5 Generating Finding Charts

Guidecam should be used to generate finding charts for VIMOS imaging and pre-imaging modes. Under the
File menu, select th®lake finding charts... option. A new pop window will appears, to be filled

with Run ID, P.I. name, and OB name(s). ClickDBraw to obtain a preview of a finding chart compliant with

the rules defined for phase 2 proposal preparation, Then, Pessto produce a postscript file. Detailed and
updated instructions are given at

http://www.eso.org/observing/p2pp/P2PP-FC-cookbook.html

5.6 Guide Stars: Policy
Starting from P72, ESO applies the following policy regarding guide stars

e Selection of a Guide Star for VIMOS observationsriandatory for MOS and IMG mode, to assess
and control the amount and position of vignetting that may be introduced by the Guide Probe. When
the guide star is selected, the coordinate should be properly entered in the acquisition template, together
with the position of the guide probe, and the guide star option have to be selected properly (sée 4.4).
this is not done properly your OB will not pas validation and will not be scheduled for observation.
See Phase 2 Web pages for detailed information.
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¢ In case of observation involving offsets, it is the responsibility of the user to check with guidecam
that the chosen guide star does not produce unacceptable vignetting in any of the frame produced by the
execution of the OBESO will consider as executed within specification an OB producing vignetted
frames, implicitly assuming that the vignetting was already verified by the user.

e If no guide star is provided by the user (i.e. the opt@ATALOGUE of the Get Guide Star
From P2PP parameter of the VIMQifl_acq Preset template is selected), the guide star will be selected
by the Telescope Operator at execution time.

e If the user provides a guide star (by selecting the op8&TUPFILE of the Get Guide Star
From P2PP parameter of the VIMQithg_acq Preset template), efforts will be made to use this guide
star forimaging, pre-imaging and for the subsequent MOS observations, although this cannot be entirely
guaranteed. Observing conditions (seeing, Moon, etc.) may indeed force to select a different guide star
than the one selected by the user. In addition, it may happen that a guide star suitable for pre-imaging
observations will not be usable for the spectroscopic follow-up if e.g. the seeing has ch&gfed.
reserves the right to charge to the time allocated to the run the time spent in identifying and
setting up the alternative guide star.

e The use of the guidecam tool is mandatory also for the preparation of the finding charts to be delivered
as part of their Phase Il material. The finding charts should clearly indicate the guide star to be used.
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Chapter 6

VMMPS Tutorial

6.1 The VMMPS philosophy

This chapter contains the info from the VMMPS Cookbook by M. Kissler-Patig and G. Marconi, VLT-MAN-
ESO-14610-3511 formatted to fit in this manual.

6.1.1 What does VMMPS do?

VMMPS is a software that, in the end, produces a file that you must attach to any of your VIMOS multi-
object spectroscopy OBs. That file, called Aperture Definitions in Pixels (ADP) file, contains the list of all
slits (positions, sizes, shapes) that will be milled into that particular mask. The file contains this information in
pixels coordinates, and hosts in addition the transformation (that it got from the pre-image header) on how to
transform that particular x,y values into millimeters on the mask. Further, that file has as well all the necessary
pointing information obtained from the pre-imaging.

Creating these ADP files is your goal. As an input, you need the VIMOS pre-image and a catalog of objects.
And how to get from there to your desired output product is all explained step by step below...

NOTE that VMMPS handles separately each quadrant.You will have to run VMMPS 4 times to produce

one full set of masks to be attached to 1 OB (the software helps you somewhat to do that). The important
point here is that you will have to prepare for VMMPS an input set (catalogs(s) and image) for each quadrant.

6.1.2 This isnotFIMS - you have little chance for interaction

Many MOS users will be familiar with FIMS, the software that helps you defining masks for FORS. VMMPS

is very different. The main reason being that VMMPS was conceived as a tool to define masks for surveys.
Unlike FIMS it will hardly allow you to allocate slits manually. Instead, it will automatically optimize the

slit assignment for object in your catalog. Of course, you can pick some or even all objects by hand, but it
will cost you time and nerves and the allocation will not be optimized in terms of numbers. It is long term
objective of ESO to harmonize the mask preparation tools between VIMOS and FORS after a few periods of
VIMOS observations, of experience and of feedback from the users.

At the heart of vmmps is SPOC, the Slit Positioning Optimization Code, described by Bottini etal. (PASP 117,
996 (2005)). Given a catalog of objects, SPOC maximizes the number of observable objects in a single expo-
sure and computes the corresponding slit positions. It does so by solving a very complex 2D combinatorial
problem.

6.1.3 The importance of your catalog

VMMPS fully relies on yourcatalogto contain exactly the objects that you want to observe. In VMMPS
you have hardly any freedom to set priorities for your preferred objects. Your catalog should contain all and
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only the objects you really want to observe. VMMPS will optimize the allocation of slits for you such as to
maximize the number of objects observed from your cataleguming that you have no favorites.

In summary, VMMPS relieheavilyon your catalog. Thus, instead of using your brain intensively while
running VMMPS, ratheuse your intellectual power and scientific judgment to create a smart input catalog
Your catalog is the most important item in the process.

6.1.4 The different catalogs that you can come with

We distinguish between two different scenarios.

1. Contributed + pre-image catalog casePrior to pre-imaging with VIMOS you know already which
objects you want to obtain spectroscopy for and have precise astrometry for them. E.g. you were
running an imaging survey with a wide field imager and have identified your candidates on a given
astrometric system.

This catalog must have preciggative astrometry for all objectand for a number of reference stars.

It is important that the astrometry of the science objects and the reference stars are on the same system.
You will now obtain pre-imaging with VIMOS, extract from there a short list of objects detected on

the VIMOS image (the/IMOS pre-image catalog ) and VMMPS will help you to bring your
contributed catalog onto the VIMOS coordinate system.

2. VIMOS catalog caseYou only know which objects or type of objects you are after, but have no list
with precise RA,DEC for your objects. E.g. you rely on the VIMOS pre-image to determine the objects
you will obtain spectroscopy for.

This catalog is obtained directly from the VIMOS image using your favorite analysis todigakes
coordinates in detector x,y as well as any other parameter you want to convey and can be used right
away by VMMPS (provided that it has the right format, see below).

1We recommend Sextractor (Bertin & Arnouts 1996, A&AS 117, 393) without getting any royalties for it, but because it serves
well the purpose and you will recognize some similar structures/parameters



VIMOS User Manual VLT-MAN-ESO-14610-3509 53

6.2 Step-by-step guide

6.2.1 Step 0 (most crucial): Getting ready — preparing your catalogs

This step is done outside VMMPS. But as mentioned above, it is the most important one.

What you need
e for each quadrant one VIMOS pre-image processed by the ESO pipeline, and
e EITHERfor each quadrantaVIMOS catalog

¢ OR acontributed catalog (it can be one catalog including objects on all 4 quadrants, or be four
catalogs — one per quadrartgetherwith, for each quadrantaVIMOS pre-image catalog

The format of the catalogs

All catalogs accepted by VMMPS have plain ASCII formdthe file name should not use the extension
.dat as this causes the program to crashJse of .cat or .data should work.

Some example are given in Sectiod.
The input format is:

e a header line with column names in upper case.

There is no preferred order for the columns, but see below for mandatory and reserved columns and
names.

The first line is interpreted as the header line.
Header entries are separated by any number of blanks or tabs.
A <returr> marks the end of the header line.

¢ the data sorted in columns.
Columns on a given row are separated by any number of blanks/tabs.

The number of columns and their order is defined by the number of entries and their order in the header.
No empty field is allowed, you will get a friendly warning if some are present.

The first row after the header line defines the beginning of the data, the last row defines the end of data.
Each row must end with areturrn>.

Note that no blank lines are allowed in the catalogs, and you will get a friendly warning if any is present.
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Getting your contributed catalog into the right format

Assuming that you are in case 1, you need to prepare the two catalogs described in the this and the next
section.

The contributed catalog contains all the objects that you wish to observe, plus (or including) enough bright
objects that can serve for the cross-correlation with the VIMOS pre-image catalog and as reference stars
for aligning the mask on the sky. All objects shall have very gotd.(”) relative astrometric coordinates
(RA,DEC) on a single astrometric system. Further, all objects should have ¢@dj)lgbsolute astrometry.

Themandatory columnsin the contributed catalog are (in upper case and in the following order):

¢ ID defining an identifier whiclmust be unique and integer number
e RA, the right ascension of the object.

e DEC, the declination of the object. RA and DEC entries are allowed in 2 formats:
- decimal degrees
- hh:mm:ss.s (including semi-colons)

Theoptional columnswhose names are reserved are:

e CROSS is, for each object, either 1 if that object shall be used for the cross correlations, or O if it shall
not (e.g. if it is too faint, too elongated, ...)

e FLAG shall be one of (upper or lower case) C - compulsory; R - reference; F - forbidden; S - select-able
(no blank entry is supported, any other flag will be replaced by S - select-able)

e A_ARCSEC the semi-major axis in arcsec
e B_ARCSEC the semi-minor axis in arcsec

¢ PA the position angle (E of N in degrees)

The latter three will be used to compute the object size in pixels along the x direction of the detector
(i.e. along the slit).

Any other columns whose names do not match the above ones.

Notice only that the names ®WMAGE and Y_IMAGE areforbidden in thecontributed catalog —they
are used/computed later. If these are present, the software will kindly reject your catalog until you removed
them.

All columns present in theontributed (input) catalog will be carried over to the output catalog. Some
columns will be used to generate new columns in the output catalog (see below Step 2).

The example of @ontributed catalog is given in Sectiorb.4.1
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Preparing your VIMOS pre-image catalog

The VIMOS pre-image catalog accompanies theontributed catalog with the only purpose

to transform the RA,DEC coordinates into x,y coordinates. This automatically corrects for any distortion in
the VIMOS optics, and most importantly for the mask manufacturing: for x,y the transformation into mm on a
physical mask is known (we have determined that for you and stored the information in the pre-image header).
You need in the/IMOS pre-image catalog a small number (e.g. 50 or more) of objects that are also

in your contributed catalog . In the VIMOS pre-image catalog you shall have the x,y coor-
dinates of these objects obtained from exactly the same VIMOS pre-image as you will input into VMMPS.
Note that the more good objects are in common between the two catalogs, the better the result of the cross-
correlation, i.e. the transformation from RA,DEC to pixels will be.

Since the objects will be used for cross-correlation, their position in pixel coordinates shall be as good as
possible. Therefore, make sure that you selected bright{${), unsaturated, if possible point like objects

on the VIMOS pre-image.

This comparatively short list of objects shall be written in an ASCII file with tfendatory columns (in
upper case, and in the following order):

¢ ID an identifier whichmust be unique and integer number
¢ X_IMAGE the x—coordinate in pixels on the VIMOS pre-image

¢ Y _IMAGE the y—coordinate in pixels on the VIMOS pre-image

Any other column is allowed but will be ignored and not carried over to the output catalog of the cross-
correlation(see Step 2).
The example of ¥ MOS pre-image catalog is given in Sectior6.4.
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Getting your VIMOS catalog into the right format

Assuming that you are in case 2, you only need to prep&idS catalog
The VIMOS catalog can:

e either be obtained as an output of the cross-correlation task (in which case you do not have to worry: it
will have the right format)

e or be produced directly by the user (that’s you) from the VIMOS pre-image.

Themandatory columnsare (in upper case and in the following order):

¢ |D an identifier whichmust be unique and integer number
e X_IMAGE the x—coordinate in pixels on the VIMOS pre-image
e Y_IMAGE the y—coordinate in pixels on the VIMOS pre-image

Theoptional columnswhose names are reserved are:

e FLAG shall be one off C - compulsory; R - reference; F - forbidden; S - select-able (no blank entry is
supported, any other flag will be replaced by S - select-able)

e X_ WORLD

e Y_WORLD, the coordinates of the object in the world coordinate system (not used by VMMPS)
o A_IMAGE the semi-major axis in pixels

e B_IMAGE the semi-minor axis in pixels

e THETA_IMAGE the position angle (in degrees positive x-axis is 0, positive counter-clockwise) of the
object

e X_RADIUS the object size in the x (spatial) direction of the detector.

A_IMAGE, B_IMAGE and THETAIMAGE are used to compute JRADIUS. The column XRADIUS is
used when one or more of MAGE, B_IMAGE, THETA_IMAGE are not given, otherwise it is overwritten.
If X_RADIUS, and any one of AMAGE, B_IMAGE, THETA_IMAGE is missing, the object size inis set
to 10 pixels. If XRADIUS > 45 pixels, the object is automatically flagged as forbidden by the software.

Any other columns can be added with any names. The catalog later allows to constrain with any number of
criteria on any number of columns the select-able objects. So typically, you might want to add color, magni-
tude or may other columns that you might want to use as selection criteria to the catalog.

An example is given in Sectio.4.

2The reason for this is that the manufacturing machine can cut slits of mate@@th, which translate into 150 pixels, and that
you are allowed to add ZQ(50 pixels) sky on each side.
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Getting your input VIMOS pre-image ready

Good news: your VIMOS pre-image processed by the ESO pipeline is ready as it is to be accepted by
VMMPS.

Bad news:if your image is not a VIMOSre- image, or if the VIMOS pre-image was not processed by the
ESO pipeline, or if you had the bad idea to modify the pre-image even in the slightest detail (e.g. you had
3 dithered pre-images and combined them), etc... VMMPS will not work, or in the worse case will seem to
work but you will never see your objects through your slits. Indeed, your x,y coordinates will be transformed
into mm for the mask manufacturing using the transformation in the image header, assuming that we deal
with original x,y system. If you have translated, re-scaled, re-binned the image, this transformation will not
be valid anymore.

Just make sure that your input to VMMPS is an original, untouched VIMOS pre-image processed by
the ESO pipeline. Also make sure that this pre-image is the one you used to obtain the coordinates for
your VIMOS pre-image catalog or VIMOS catalog

If you would like to learn a little about the background of all this, read further this section. If you are just lazy
and happy with the information so far, go ahead and jump now to Step 1.

Some Background:One of the VIMOS calibrations consists of using a pinhole mask to determine accurately
the transformation between millimeters on mask and coordinates on the CCD (we know at which mm we
cut the holes in the mask, and we measure the x,y coordinates of the holes on the image processed by the
ESO pipeline). This transformation is stored and updated on the instrument workstation. Now, when your
VIMOS pre-image gets taken, this transformation, valid at that particular moment, is stored in the header of
your VIMOS pre-image. Thus, with the help of that transformation, you (or rather VMMPS) know how to go
from the x,y coordinates of that image to position in mm on the mask (i.e. position on the focal plane). The
combination of the transformation in that header and the coordinates in that image allows to determine the
precise mm coordinates for the mask. Should you use transformation and x,y from different images, the result
would not be correct anymore. Thus the importance to derive the coordinates from exactly the image that will
be fed to VMMPS and from which the transformation will be taken.
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6.2.2 Step 1: What is your starting point?

Are your sure you fulfilled Step 0? If you have not suffered at least a little bit while preparing your catalog,

if you have not thought twice whether you had the right objects in there, there is a good chance that you will
suffer a serious headache before Step 8. So take your time re-thinking about your catalog. Read through Step
0 again, it is worth it, we believe that it will actualsaveyou time.

OK, enough warnings, if you went carefully through Step 0, you are ready to start VMMPS. To do so, type:
> vmmps &

and you should see the following window pop-up (if you are a regular skycat/RTD user, this will look very
familiar to you, but notice the new plug-in in the top bar — ‘VIMOS-MPS’ or VMMPS for people who like

acronyms of acronyms):

“=m Skycat - version 2.6.5: (1)

File View Graphics Go Data-Servers YIMOS-MPS

Cross correlate Contributed and VIMOS Pre-image catalogs
Assign shits from a VIMOS catalog  produce ADP
Verify ADP File

What to do next depends on the type of catalog you have prepared.

You have your own “pre-VIMOS” catalog: the contributed catalog case

e proceed with Step 2

The VMMPS task of defining slits only accept$MOScatalogs, and you need to produce one. Do not panic,
VMMPS has a built-in task to help you doing so using yaontributed catalog together with a
VIMOS pre-image catalog and a VIMOS pre-image.

What you have is a list of RA and DEC of your objectso@ntributed catalog ), and the VIMOS
pre-image freshly out of the ESO pipeline. Make sure that the relative astrometry in your catalog is very good
and that your list actually also contains, on the same astrometric system, a good number of objects that appear
on the VIMOS pre-image (e.g. a list of onty= 6 emission line galaxies will probablyotallow you to do a

nice cross-correlation with the VIMOS pre-image catalog — you might want to add & fewl2 — 16 mag

stars).

Run your favorite source detection algorithm on the original, pipeline processed VIMOS pre-image. Make
sure that you retain only point source with S/RO or so, and store all this in ¥IMOS pre-image
catalog

Make sure that you prepared the three above ingredients according to Step 0, and move now to Step 2.
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Your catalog comes from a VIMOS pre-image: theVIMOS catalog case

e Jump to Step 3

If you are sure that you have\AMOS catalog for each quadrant fulfilling the requirements of Step 0, just
identify the corresponding associated VIMOS pre-image for each of the 4 quadrants. You are ready to jump
right into the mask definition, move to Step 3.
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6.2.3 Step 2: Transforming yourcontributed catalog into aVIMOS catalog

This is a necessary step, but quite painless if you followed the instructions of Step O.

From the pull-down menu ‘VIMOS-MPS’ (see Step 1), select the task ‘Cross correlate Contributed and VI-
MOS pre-image catalogs’. You will see popping up the following ‘VIMOS: Cross Correlation sequence’
window (here under KDE/Linux):

K ' ¥IMOS: Cross Correlation sequenc

Select Contributed catalog (ascii)

Select VIMOS Pre-image cataloy (ascii) |

Select VIMOS Pre-image File (fits) |

Cross Correlate | ‘

This window asks you to input (in that order) the catalogs and the image. Just click from top to bottom and
follow the instruction. Once you have filled the last item:

o that window will look as shown below,

¢ the selected VIMOS pre-image will appear in the display

K~ WIMOS: Cross Correlation sequence
Select Contributed catalog (ascii) L/fhomefmkisslerN IMOS/VMMPS exp/mn1316 contributed.cat

Select VIMOS Pre-image catalog (ascii) L/fhomefmkisslerN IMOS/VMMPS exp/mnl1316 preimage.cat
Select VIMOS Pre-image File (fits) L/fhomefmkisslerN IMOS/VMMPS exp/m1316 image fits
Cross Correlate |

and after you have clicked on the button ‘Cross-correlate’:

e the above window will disappear, and

e the window ‘vmmpscross’ will pop-up
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You will then get something like this:

K 'Skycat - version 2.6.5: fomax Q1 .fits (1

File View Graphics Go Data- Servers YIMO3-MP3

Object: Markus_Target

X¥:|1484.0 Contributed cat 5 |Ihume!mkissIerNIMOSNMMF'SIOIdemps_test-"fumax_comribui
Yo |963.0 VIMOS Pre-image cat: |fhDme.v'mkiSsIen’VIMOSf\u"MMPSIOII:IJ'Vmmps_lesb’fnrnax_preimagl

VIMOS Pre-image  : |fh0mefmkissIerNIMOSNMMF’SfOIdfvmmps_test-‘fornaxm.ms |
Quiput ¥IMOS cat H |rhUmefmKiss\eerIMOSNMMPS!OIdfvmmps_lestr‘fuma.x_cumribq

Matching tolerance (arcsec): 5.0 | |
Bigma clipping for residuals: 30 |
Humber of iterations: ] | |

Value: W
: 033624501 |

5: [-35:37:50.42
Equinox: W
Min: [G18613 |
Max: ,W
Bitpix: a2 |
Lows: IW
High: [655324

Auto Set Cut Levels |
JGad: [
Z/z|slzn

ms: 1.166 arcsec

rmatch= 43
rms: 0.551 arcsec

mmatch= 38
rms: 0250 arcsec

mmatch= 38
rms: 0,250 arcsec

mmatch= 38

The ‘vmmpscross’ window summarizes your input (top part) and awaits your tuning of the cross-correlation
parameters. At the beginning, the bottom part is empty.

The cross-correlation parameters are:

¢ the matching tolerance in arcsecwhat is the maximum difference in position that you want to allow
between VIMOS pre-image and contributed catalog to still consider two objects to be the same?

If your astrometry in the contributed catalog is perfect, pick a small value (you are sure that if VIMOS
pre-image and contributed catalog position do not agree by 'sdaiie2objects cannot be the same).
Remember, however, that the VIMOS pre-image suffers from optical distortion, differential atmospheric
refraction etc, i.e. the position in the VIMOS pre-image catalog will not be perfect.

If you suspect the absolute astrometry of your contributed catalog to have a systematic offset, use a
larger value (e.g.’9. This should take care of it and allow to find matching stars. The danger are
mis-identifications: if the RMS of the final transformation is large, this might have happened. Try then
to go back to smaller values.

e the Sigma clipping for residuals the task will find a number of objects in common between VIMOS
pre-image and contributed catalog. It will compute the position difference in the two catalogs and some
objects (e.g. mismatches) will show high values. Define with this parameter when such an object will
be rejected from the final fit.
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¢ the Number of iterations: the task will compute a first transformation for the objects in the contributed
catalog, applied it and if the number of iterationssisl restart the cross-correlation to compute a new
transformation. Depending on the number of out-layers, distortions in the field, the final transformation
might significantly improve with a few iterations. If you see no clear improvement in RMS between
two successive passes, you probably reached the necessary number of iterations.

Once you have set the parameters, click ‘Run Cross’ to run the cross correlation. You will get the log/output
of the task display in the lower part of the window.

The log tells you how many objects were found in your VIMOS pre-image (nref) and contributed (ncross)
catalog, respectively. Do not forget that you can set a column CROSS in your contributed catalog and only
the objects with CROSS=1 will be used for the matching and counted in ncross. E.g. you can safely put any
faint high= galaxy to CROSS=0 in the contributed catalog since it is unlikely to find a match in the VIMOS
pre-image catalog.

On the display, you will find marked the objects finally used for the transformatizech (green), as well
as the objects that were found to have a counter-part in the first pass but were rejected later (red). This helps
you to visually inspect whether the task did something meaningful.

The log tells you further, for each iteration, how many objects were found to match, and what the RMS of the
transformation (in arcsec) is for these objects.

You can readjust the parameters and run the task again and again and again until you are satisfied (if you
cannot reach that spiritual stage, press ‘Quit’). Once you are happy with the precision of the transformation
(we recommend a RMS of the order of 0.@r lower), click on ‘Save Vimos Catalog’ and, guess what, it will

save your contributed catalog as a VIMOS catalog. figs@e of the outputis composed of the name of your
contributed catalog followed by _vm.cat , thatis

<name of contributed catalog >_vm.cat .
You can now use this catalog to define slits (Step 3).

A brief word on the output: it has a format complying with the one described in Step 0. It will contain all

the objects of your contributed catalog. It will still have all the columns that you defined in the contributed
catalog,plus two columns (XIMAGE, Y _IMAGE) giving in pixels the object coordinates in the reference
system of the pre-image. The advantage is that these latter coordinates can now be transformed into mm in the
focal plane, i.e. mm coordinates on the mask, by using the CCD-to-Mask transformation present in the header
of the pre-image.
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6.2.4 Step 3: Starting VMMPS for mask definition

At the beginning of this step, make sure that your display is blank (safest way) by selecting 'Clear’ in the
'File’ pull-down menu ofskycat or be sure that the image displayed is indeed the pre-image that you want
to use for this step.

You have your VIMOS catalog ready? Then go ahead and selected in the main window from the pull-down
menu ‘VIMOS-MPS’ the task ‘Assign slits from a Vimos catalog / produce ADP’.

You will be asked to select your VIMOS catalog and the associated VIMOS pre-image. The latter will appear
in the display and all objects in your catalog will be marked as white circles. The VIMOS catalog will be
shown in a separate windéw

Your screen will look like this:

File Miew Graphics Go Data- Servers VIMOS-MP3

EE

ol

File Edit Options

T

Search Options

Object Name: Equinox: |2000
¢
E’ o |03:38:16. 835 b {-35:37:06. 85
= Min Radius: |0.0 Max Radius: |5.45
Max Objects: [10000 Select Area... | Set From Image |
1 —
“ Search Results (134)
[ D ALPHA_ WVIMOS DELTA_VIMOS ¥ TMAGE
¢844 03:36:01.76600 -35:37:39.33000 00128.516

:38:01.91300 -35:37:02.82000 00137.265
:36:06.97800 -35:36:19.13000 00438.376
:38:08.13400 -35:36:11.390000 00507.112
:38:06.12800 -35:40:54.51000 00506.022
:36:09.50200 -35:40:54.29000 00587.602
:38:11.94300 -35:39:56.86000 00732.730
:368:14.85400 -35:41:15,.73000 00905.318
:36:17.89000 -35:35:32.46000 01087.099
:38:16.72400 -35:36:37.86000 01136.373
:36:23.25300 -385:36:53.53000 01405.432
:38:26.00700 -35:34:40.86000 01569.949 |

Plot | Fiter | | | | Close

Modify Flags:

Ref | HewRef | Comp | Forh | Curved | UnSel |

Automalic Skt Assignment |

3There are reports of a possible bug loading the image in some circumstances. SeefSgction
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Let’s focus on the catalog window. We dragged it a little wider to see all columns. That window displaying
your catalog might look like this:

T

fle  Edit  Options

Search Optiohs

Ohject Name: | Equinozx: [2000
o |U3 38:16.835 0! |—35:37:DS.85
Min Radius: |0.0 Max Radius: |5, 45
Max Objects: [L0000 Select Area... Set From Image |

Search Resulls (134)

ID ALPHA VIHMOS DELTA VIMOS X THMAGE ¥ THMAGE RA DEC CT COLOR R _MAG X RADIUS FLAG

g4 03:38:01.76600 -35:37:39.33000 00128.516 01062.204 3:38:01.70 -35:37:38.4 1.8l 22.67 10 o ]

85 03:38:01.91300 -35:37:02.82000 00137.265 01240.161 3:38:01.84 -35:37:01.7 1.15 225 10 i

a1 03:38:06.97800 -35:36:19.13000 00438.376 01452.978 3:38:06.92 -35:36:18.0 2.098 19.36 10 o

24 03:36:08.13400 -35:36:11.90000 00507.112 01488.136 3:38:08.08 -35:36:10.8 2 22.59 10 i

95 03:38:08.12800 -35:40:54.51000 00506.022 0Q0110.925 3:38:08.13 -35:40:55.2 1.636 17.26 10 i

96 03:38:09.50200 -385:40:54.29000 00587.602 00111.920 3:38:09.51 -35:40:55.0 1.78 2177 10 i

100 03:36:11.94300 -35:39:56.86000 00732.730 00391.731 3:38:11.95 -35:39:57.1 1.866 19.81 10 i

104 03:38:14.88400 -35:41:15.73000 003205.318 0Q0007.235 3:38:14.89 -35:41:16.7 1.17 227 10 o

108 03:38:17.89000 -35:35:32.46000 01087.099 0Q1679.935 3:38:17.87 -35:35:31.7 2.135 21.93 10 2

109 03:36:18.72400 -35:36:37.86000 01136.373 01361.183 3:38:18.72 -35:36:37.2 2.29 22.09 10 i

123 03:38:23.2B300 -35:36:53.53000 01405.432 01284.8507 3:38:23.27 -36:836:53.1 1.408 21.67 10 o

130 03:38:26.00700 -35:34:40.86000 01569.949 0Q1930.868 3:38:26.01 -35:34:40.6 1.888% 220810010 2

=l I
Search Plot Filter | Close |

Modify Flags:

Ref HewrRef Comp Forh Curved UnSel

Automatic Slit Assignment |

= |

Your catalog has internally been transformed iskycat format and is now displayed with the standard
skycat catalog window.

This window shows all objects in given radius (5.45 arcmin by default) from the center of your pre-image. The
data section in the middle of the window allows you to look at your catalog, check values for given objects,
etc. A click on an object in the image display will highlight that object in the catalog an allows you to examine
its entries.

The main purpose of the catalog window is to edit interactively the column ‘FLAG’, that was added by
VMMPS (and set to ‘S’: select-able for all objects) if not present in your input catalog. How and why to edit
this column is explained in Step 5, and uses the lower part of the window (‘Modify Flags’).

The other purpose of this window is to allow you all operations permitted on skycat catalogs (editing values
for selected objects, searching for objects, etc). We do not expect you to need these and therefore recommend
to you not to use, mis-use or ab-use of them. Except maybe for an object selection explained in Step 4, but
this is optional. If you are satisfied with what you see, move directly to Step 5.
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6.2.5 Step 4 (optional): Re-arranging youtVIMOS catalog

This step is optional. You can skip it and move directly to Step 5.

In case you are not fully satisfied with all objects in your catalog, you have the chance to re-arrange it some-
what. To do so, you must have the column(s) on which you want to constrain your objects in the catalog,
and you must have made up your mind which range you want to allow for this columns. If this is fulfilled,
go in the catalog window to the pull-down menu ‘Options’ and select ‘Set Search Columns...". The following
window will pop-up:

Search Columns A Other Columns
Joi s}
CT_COLOR J

E_HAG ER
FLAG

Column name: |X_RADIUS |
Label for min value: Min ¥ _RADIUS
Lahel for max value: |Max X_RADIUS

x| o | [ |

CAEEAES

At this point, you should chose the column(s) on which you want to select your catalog. Click on the column
name in the right sub-panel, then click on the left arrow in the central bar: the selected column name(s) should
appear in the left sub-panel. Ignore the lower part of that window, you can use it for indicative purposes, but
you are not expected to fill in any values at this point.

Once all the columns you wish to select on are in the left sub-panel, click ‘OK’. The pop-up window will
disappear, and your catalog window will get updated as shown in the example below:

T Y})}YEYEYFEFEFEEETETYTSETE

File Edit Options

Search Options
Object Name: | | Equinox: |2000
o |D3 38:16 835 (8 I*BE-BT-DE a5
Min Radius: |0.0 Max Radius: |5. 45
Min R_MAG: |l2 Max R_MAG: |22 5
Max Objects: [10000 Select Area... Set From Image |

Search Resulls (87)

1D ALPHA_VIMOS DELTA_VIMOS X_TIMAGE Y_IMAGE RA DEC CT_COLOR R_MAG X_RADIUS FLAG :
85 03:38:01.91300 -35:37:02.82000 00137.2656 01240.161 3:38:01.84 -35:37:01.7 1.15 A 10 3 J
91 03:38:06.97800 -35:36:19.13000 00438.376 01452.976 3:38:06.92 -35:36:18.0 2.098 L9se 10 3

95 03:38:08.12800 -35:40:54.51000 00506.022 00110.925 3:38:08.13 -35:40:55.2 1.8636 26 10 i

96 03:38:09.50200 -35:40:54.29000 00587.602 00111.920 3:38:09.51 -36:40:55.0 1.78 21.77 10 3

100 03:38:11.94300 -35:39:56.86000 00732.730 00331.731 3:38:11.95 -35:39:57.1 1.866 19.81 10 3

104 03:38:14.85400 -35:41:15.73000 003%05.318 Q0007.235 3:38:14.8% -35:41:16.7 1.17 222 10 i

108 e Rty I i et U S s e L B ayres B et as I i e P s SO e S T S Allgesliat i) 3

109 03:38:18.72400 -35:36:37.86000 01136.373 01361.183 3:38:186.72 -35:36:37.2 2.29 22.09 10 3

123 03:38:23.25300 -35:36:53.53000 01405.432 01284.507 3:38:23.27 -35:36:53.1 1.408 21.87 10 i

143 03:36:32.04000 -35:33:23.86000 01929.170 02305.601 3:38:82.05 -35:33:24.4 2.056 21.886 10 3

147 03:38:33.30100 -35:33:50.36000 0zZ003.968 02176.346 3:38:33.32 -35:35:50.8 1.194 21.27 190 3

72 03:38:01.14700 -35:36:05.94000 0009%1.834 01517.365 3:38:01.06 -35:36:04.6 2.119 2205 10 3

I ]

Search Plot Filter | Close |

Modify Flags:

Ref HewRef Comp Forh Curved Un3el

Automatic Slit Assignment |

= i

Here we have chosen to select according toRhaagnitude (say we changed our mind and decided to allow
slits only for objects brighter than 22.5, despite the fact that our VIMOS catalog contains objects down to
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R ~ 24).

Notice the two new fields in the upper part of the window saying “MiMRG” and “Max R_.MAG”. Enter
there the values on which you want to select the catalog and hit return, or click on ‘Search’ below the data field.

The catalog display will be updated, as well as the overlay on the image. They will now show only objects
fulfilling the new selection criteria. And only these objects will be used for assigning slits in the next step.
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6.2.6 Step 5: First pass — defining special objects

Alright, if you made it to here, you are ready to assign some slits to some objects. You are doing well so far.
In VMMPS, you will first assign all special objects before the rest of the space will be filled automatically
with objects. We have 5 types of special objects:

e reference objects (cyan diamonds)

e new reference objects (cyan diamonds)
e compulsory objects (blue triangles)

¢ forbidden objects (yellow crosses)

e curved slits (green squares)

They are all illustrated in the example below.

I~ Zoom

Object: [NGC2243
®: (11530
v: (24405

Equinox: ,7
Min: (253
Max: (65535
Bitpix: |16
Lows: W
High: [15000

Auto Set Cut Levels |

_I Grid: I
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The way to assign one of these is the same for all types:

e in the image display, click on the object you want to assign a special type. That object must be in the
catalog, i.e. have a white circle around it (exception: new reference objects). The white circle will be
highlighted

¢ in the catalog window, under “Modify Flags”, click on the button corresponding to the type you want
to assign to the object (e.g. you just clicked in the image on a object that you want to be a reference, so
click now on the button ‘Ref’) — curved slit is a special case described in more details below

e in the catalog window, the object will be highlighted. You can check whether in the column ‘FLAG’
the type was changed from S (select-able) to the new type (e.g. R for reference)

e repeat the above steps as often as you need

After this operation, you will have updated the ‘FLAG’ column in you catalog. You are ready to pass to Step
6. Be reminded that at this point all objects withRADIUS > 45 pix will be flagged as forbidden.

Note that instead of doing this interactively inside VMMPS, you could have created earlier in the input catalog
the column ‘FLAG’ and assigned the right types (except for curved slits) to the objects.

E.g. if you knew in advance which ones would be your reference objects, you could have created a column
‘FLAG’ in the input catalog and set it to ‘R’ for these objects, ‘S’ for all others.

Once you launch the automatic slit assignment (Step 6), the task will allocate the slits in the above order of
priority, i.e. first put boxes around the reference objects, then try to fit all compulsory objects, then try to fit
all curved slits, and than finally assign ‘normal’ slits as many other objects as possible (the latter is described
in Step 6).

But first, let's have a closer look at each type of special objects.

Reference objects

Reference objects are relatively bright objects that will showuwimot saturate on the acquisition image of
10-30 sec (i.e. typicallg ~ 12—-16) and that are used to center the masks.

When selected, the reference objects gets its FLAG parameter set to ‘R’. These objects are put by the software
in each mask produced for that quadrant before any other object gets allocated a slit. The reference objects
are assigned a4« 4” box.

Remember that in VIMOS the masks of the 4 quadrant are absolutely stiff with respect to each other. Thus,

in theory, it would be enough to have 1 reference object per quadrant, or even only 1 quadrant with reference
objects. The software only checks for 1 reference object in your catalog and lets you get away with it.
However, we recommend to allocate 3 to 4 reference objects per quadrant in a triangular patteridVith

some experience, you will also ‘put them out of the way’ of slits or slit rows (e.g. in a triangular pattern away
from the field center but avoiding the field corners and edges where optical distortions can be large). These
reference stars will allow you or the astronomer on duty to verify that indeed no single mask is tilted with
respect to the three other ones. Make sure that these reference objects are centered in their respective boxes
as the acquisition software will use the position of these objects for a first estimate of the offset needed to be
applied to the telescope to center the mask.

If you intend to observe very faint objects which will only become visible after the combination of many
exposures then assign a few slits per quadrant to brighter objects which will serve as a sanity check for the
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observer. The presence of those objects in the resulting spectral frame will indicate that indeed everything
went fine with the observations.

New reference objects

It can happen, that no object in your catalog is suited as reference star. In that case, you can add reference stars
directly from the image. This should not be the default mode, since the centering algorithm sk dity

is a simple Gaussian fit and might not return as accurate coordinates as your favorite source detection program.
The whole alignment procedure on sky might become less precise than with a well prepared catalog including
reference stars on the same system as your scientific targets.

The procedure to pick new reference stars is a little different than the one described above, since obviously
you cannot click on a highlighted object in the image display.

In order to select new reference stars, just click on the button ‘New Ref’. This will pop-up a ‘Pick New Object’
window (see below). Move the cursor in the image display onto the object you want to select and click. Then
select ‘'ENTER’ in the panel below, to enter the object in the catalog.

Area of image to be examined:

Image Statistics:
Image X: Iﬁ
Image ¥: IW

b -10:42:56.76
Equinox: 2000

Pick Object | Enter | Close |

You will be asked to confirm the ID for this object (taken as the highest current)D

Enter new object with id 1547 ?

Yes Cancel |
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And you have the opportunity to change from the default values all other entries for all columns:

I J
| |

Please Modify the data for the object below:

n[1547 Al

ALPHA VIMOS |08:00:04.627

DELTA_UIMOSI—]_U :42:56. 76
ALPHA_SKY |0

DELTA_SKY |0
x_|MAGE|7‘9”." . 3
v_|MA6E|1600.7‘ il
A IMAGE |O

B_IMAGE |O

THETA_IMAGE |0

Enter I Close | Reset | |

The new object appears at the bottom of your object list in the catalog window.

Note that the task is called ‘New Ref’ because this is the only case we consider useful, but in principle, once
the object is in the catalog, you could change its flag to any allowed value.

Compulsory objects

You can flag a few objects as being the top priority. These objects will be allocated slits immediately after
reference objects have been defined on the mask, i.e. VMMPS will make sure that they get slits allocated if
not blocked by a reference object. If two compulsory object block each other, VMMPS will allocate one in
this mask and the other in the next mask of the series (if applicable).

To flag an object as compulsory, select the button ‘Comp’ after having clicked on the object in the image
display. The ‘FLAG’ of the object will be set to ‘C’ (Compulsory) in the catalog.

If you added a column ‘FLAG’ in your input catalog, this flag can be used to set high priorities.

Forbidden objects

You can exclude individual objects from the automatic slit assignment task. To do so, select the button ‘Forb’
after having clicked on the object in the image display.

If the ‘FLAG’ of an object is set of ‘F’ (Forbidden), that object will not be considered for slit assignment. This
has the same effect as removing the object from the catalog.

The cases in which you might need this are rare, it application useful when you use the same catalog for
different purposes. E.g. imagine that you use a single catalog to prepare masks for two different grisms and
that you have a few objects for which blue spectra are useless. These objects could be flagged manually
forbidden when preparing the masks for the blue grisms and save you the time to duplicate the catalog.
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Curved slits

You have the possibility to define curved or tilted slits. To do so, click on the button ‘Curved’. This will
pop-up the ‘Curved Slit’ window (essentially a Pick Object skycat window with several special features):

frea of image to be examined:

Slit Width (arcsec): 10 | [ [

Rotate Angle (degree): |0 | =

Straighten+Rotate |

Image Statistics:

Image X: IW
Image ¥: IW
a: [ 080011160
o Im
Equino:: 2000

YView /Fit | Clear | Del | Save | Close |

Once you clicked on the object in the image, it appears in the ‘Curved Slit’ window and you can define the
curved slit. To do this, click in the little display to define the points through which the curved slit should pass
(start with a point centered on your object maybe). Once you have defined a few points, click on ‘View/Fit’
and the slit will appear.

Note that at any given x, thy is kept constant to warranty constant slit width / dispersion along the slit. You
can modify the slit width by using the slit width bar (or type in directly the value in the associated box) and
click ‘View/Fit’ again.
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If you wished a straight slit, just click ‘Straighten+Rotate’ after having clicked ‘View/Fit'. If you wish to
give the slit a given position angle, use the ‘Straighten+Rotate Angle’ bar (or type in directly the value in the
associated box) and click on ‘Rotate’. Remember that in normal pre-imaging, North is left (-x on detector)
and East is up (+y on detector), thus a positive angle here is measured from north (0) to west (+90, which by
the way would make very limited sense).

Area of image to be examined:

Slit Width (arcsec): 10 | | | [

Rotate Angle (degree): 15 | | o

Straighten+ Rotate |

Image Statistics:

Image X: IW
Image ¥: IW
a: [ 080011180
o IW
Equinox: 2000

ViewfFit | Clear | Del | Save | Close |

Once you are happy with you curved slit, click ‘Save’. This will update the ‘FLAG’ of the object to ‘A’ and
store the fit parameters.

Unselecting objects

You can, at any time, reset a ‘FLAG’ to ‘S’ (select-able), i.e. erase the special flag you allocated to a object.

To do this: click on a special object then click on the button ‘UNSEL. If you look now in the catalog, the
‘FLAG’ has beenreset to ‘S’
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6.2.7 Step 6: The automatic slit assignment — your first ADP draft

Once you have at least defined a few reference objects, and modified all other flags of your choice in Step 5,
you can let VMMPS assign all the slit automatically (the relaxing part).

Select in the catalog window, at the very bottom, ‘Automatic Slit Assignment’. This will open the following
pop-up window (with the central sub-panel empty to start with):

File
B I Grsm: LR_Blue, multiplexd r—
- Max_Opt

~ Mormal_Opt

Slit Width (arcsec): (080 | | _| |
Sky Region (arcsec): |M |
Low Cut (Angstrom): |3&04 | || |
High Cut (Angstrom): (6007 | | | g
Humber of Masks: |u WO
Input Catalog: | sfield1.txt_tmp |

ADP Main Name:
[sfieldl

SPOC: SLIT POSITIONING OPTIMIZATION GODE :g

g sfieldl0lMl. dat ##
total imput ohjects: 580
reference chjects: 3
compulsory ohjects: 1
curved ohjects: 1

total placed slits: 131
placed reference slits: 3
placed compulsory slits: 1
placed curved slits: 1
#ad sfieldlQIM2. dat A
total input ohjects: 452
reference ohjects: 3
compulsory objects: O
curved objects: O

total placed slits: 112
placed reference slits: 3
placed compulsory slits: O
placed curved slits: 0O
#a# sfieldloiM3. dat s
total input ohjects: 343
reference chjects: 3
compulsory ohjects: 0
curved ohjects: O

total placed slits: 90
placed reference slits: 3
placed compulsory slits: O
placed curved slits: O

Assign Shts Back to Changing FLAGS Close and Save

L
L

1E

Here you should define several parameters:
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e The Code Method Maximum or Normal Optimization (yeah, you think maximum is always best but
wait). The Maximum optimization mode is more efficient in terms of number of placed slits, but favors
the smallest (XRADIUS) objects. The Normal Optimization is less efficient in terms of number of slits
(~ 10% less) but does not bias against large objects. If you have only point source, go for Maximum.
If you have extended objects, you might want to use the Normal optimization to avoid biases in your
survey.

e The Grism: the task needs to know the Grism for two reason. First, in order to define correctly the
wavelength range; second in order to define the multiplexity (LR grism allow up to 4 slits in dispersion
direction, the MR grism up to 2). The selection of the grism will automatically set-up the minimum and
maximum wavelengths in the widgets below, such that your spectra have the maximum length on the
detector around the zero-deviation wavelength of the grism.

e The slitwidth (arcsec) this will define the slit width for all objects (except for reference objects defined
by a fixed 4 box and curved slits for which you have defined the slit width separately).

e Sky Region (arcsec)defines thaninimumsky region that VMMPS will allocated on each side of your
object in the slit. The pipeline requires at least 1.8 arcsec. More will reduce the number of position-able
slits, but increase your sky subtraction capabilities later.

e Low / High Cut (A): define the wavelength range that you need, i.e. the common length of the spectra.
As mentioned under 'Grism’ the value set are giving you the maximum spectral ler§00(pixels
in LR mode,~2000 pix in MR mode~4000 pix in HR mode), centered around the zero-deviation
wavelength of the grism. The software will guarantee that length for all spectra. On the other hand, this
will constrain the physical region on the mask in which it can place slits. E.g. if you pick the full range
in HR mode, only sources in a narrow band in the middle of the detector will be picked. It is thus a
good idea to reduce the range to the strict minimum you need. This will allow to select more objects.

e The Number of Masks you can produce one or more masks for a given field. If more than one mask
is selected, the reference objects will be placedlimasks, the other special objects allocated in order
of priority. The task will fill the first masks with slits, then the second with objects that have not been
allocated yet and so forth.

e The Main Name of your ADP: this name will be extended by the quadrant number, the mask number
and the grism name when your ADP files get written on disk.

Once you have set up all the above parameters, you can ‘Assign Slits’ at the bottom of the window. This
will produce a log, shown in the middle sub-panel, telling you how many select-able stars were found in the
catalog, the number of special objects, the total of different placed.slits

If you are satisfied with the results, click ‘Close and Save’ and move on to Step 7.

If you wish to change parameters again, just do so and run ‘Assign Slits’ again. If you think that you screwed
something fundamental up (hey, you really forgot reference objects?) then go back to Step 5 by clicking ‘Back
to Changing FLAGS'.

e Dirty Trick : with that title, it will be the most read section of the cookbook, but beware!

If you are interested in a redder or bluer spectral region than offered by default by the software, you can,
instead of using the widget bar in 'Low/High Cut’, type in numbers directly in the boxes. If this results in a
larger range than offered by default, the software will not be able to allocate any slit. However, if you are, say,
only interested in the very blue part of the spectra, you could type in e.g. lower cu3z00 upper cut 4500

4Sometimes the algorithm fails with an ungraceful core dump. See Sécfon
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A. The software will then place the slits in a band at the top of the detector (dispersion direction is y, with red
at top) and this will make sure that the full blue end of all spectra lands on the detector

A word of caution: the values you type in here will only constrain the positioning of the slits by the software,
but of course, they will not influence the physical length of the spectrae (for that you would need new blocking

filters). Thus, in case of multiplexity in the dispersion direction, handle these parameters with care in order to
avoid contamination along the dispersion direction.

If you have no clue of what this is all about, you should probably not try the dirty trick.

>The VIMOS instrument web pages give a good overview of the wavelength range you can expect for each grism as a function of
the slit position on the mask. Did we mention that our web pages are great? Have you read them carefully?
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6.2.8 Step 7 (optional): Fine tuning / last corrections

This step is optional. You can skip it and move directly to Step 8.

The end of Step 6 triggers your old catalog window to disappear and a new one to appear, as well as the
display to be updated.

The new catalog window looks as below, and is composed of as many virtual layers as you defined masks
for this quadrant. You can step from window to window under ‘Modify Slits:’, ‘Choose Mask’ and use the
pull-down widget that also indicates on which mask you are currently working.

Search Options
Object Name: | Equinox: [2000
wfoooor e o: [0 .44:14 87
Min Radius: [0.0 Max Radius: [S. 45
Max Objects: [L0000 Select Area... Set From Image
Search Results (131)
D ALPHA_VIMOS DELTA_VIMOS X_SLIT Y _SLIT  DIMX_SLIT DIMY_SLIT ||
3 07:59:59.80225 -10:47:44.12201 451.023 200.33 30 30 ]
1401 06:00:10.46448 -10:40:42.11998 1217.27 2256.72 30 30
236 06:00:19.72778 -10:47:02.17140 1881.94 404.429 30 30
584 07:59:55.21362 -10:45:46.33141 122.5 774.408 43 3.9
1038 07:59:55.34546 -10:45:47.01968 122.5 1355.84 43 i
1531 07:59:55.34912 -10:42:04.48998 122.5 1855.49 43 3.9
197 07:59:55.96985 -10:47:13.07190 177.5 351.687 63 3.9
891 07:59:56.05957 -10:44:26.52260 177.5 1163.35 63 3.9
1519 07:59:56,24817 -10:42:30.41771 177.% 1729.13 63 3.9
1446 07:59:56.08887 -10:41:02.70905 177.5 2156.54 63 S
114 07:59:56.72974 -10:47:28.77205 231 275.173 40 3.9
804 07:59:56.84143 -10:44:54.23054 231 1028 40 S
I | PV
Search Flot Filter Close |
"
Modify Slits:
Choose Mask:
unsel New Siit | Plot Siits Qear Siits | |
Make Final 3 ADPS |
o |

At this point your ADP has been written, and you could proceed without changes to Step 8. Optionally, if you
have the feeling that you should modify a few slits, proceed with this Step but be careful (you are about to try
to optimize an optimization).

The window lists all objects that have been allocated slits in this mask. You can now do the final (careful!) fine
tuning by unselecting some slits (‘Unsel’) and/or adding some slits (‘New Slit’), following the procedure that
should start to be familiar to you by now, interacting with the display (finish by pressing ‘Enter’ in the Pick-
Object window). The new slit will be created with default values: the slit width will be the one that you defined
in Step 6 during the automatic slit assignment; the slit length defined by tRARIUS of the new object
added to the minimum sky region defined in Step 6. Note that in low resolution slits that overlap in dispersion
direction get common slit width in Step 6 (to facilitate sky subtraction with second order contaminbtibn),

this is not automatically done herdlso, there is no check for slit overlap, so be extremely careful.

You can edit/modify the values for the new object. A new row with that object will appear at the end of the
catalog in main catalog window and the entries for this object can be modified by you. To do this, click on
the row with the new object (that gets highlighted then) and go to the pull-down menu ‘Edit’ to choose ‘Edit
selected object...’. This opens a window that allows you to change any entry for that object — typically you
want to change only the values of DIMELIT (slit length) and DIMY.SLIT (slit width). If in doubt, use the

values of the other objects in the catalog as reference. Once you are done, click on ‘Enter’, verify that the val-
ues have been updated in the catalog, and click on ‘Close’. A good practice is then to ‘Plot Slits’ and visually
inspect whether your new slit has the right length (i.e. dimension in x) or whether it is overlapping/touching
other slits. Remember to be generous with space between slits, as you have to respect some physical mask
stability criteria.
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We caution again from doing to many modifications at this point (none should be necessary!) since it is much
easier to screw things up here than to improve them. Remember that the task already optimized the allocation.
If you modify anything, be sure that you are still respecting all constraints (including contamination issues
along the dispersion direction, calibration issues, pipeline requirements, ...). If you have any doubts, do not
modify anything, that mask is certainly good enough already.

The softwarewill not check whether your new slits are overlapping in the spatial or spectral direction with
already allocated ones.

The display now shows all objects in your input catalog marked with white circles, and the objects for which
slits were allocated in this mask with yellow squares (special objects are not marked any longer as such).

]

E

Hle View Graphics Go Data- Servers VIMOS-MPS

I~ Zoom

Object: [NGC2243 |
X [136.0
¥i [2431.0
Value: 333
o |07:53:55.412
b [-10400640 |
Equinox: (2000
Min: |253
Max: |65535
Bitpix: [16
Lows: W
High: [15000

Auto Set Cut Levels |

_1 Grid: I

Scale:

2|2/ 8l =l

1

You can use the button ‘Plot Slits’ and ‘Clear Slits’ to overlay the actual slits and expected spectral range.
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Wiewr Graphics Go Data-Servers VIMOS-MPS

I~ Zoom

Object: [NGC2243
X [259.0
¥: |2428.0
Value: 327
o |07:59:57.125
b 10400701 |
Equinox: [Z000
Min: |259
Max: |65535
Bitpix: [16
Lows: W
High: [1s000

Auto Set Cut Levels |

_1 Grid: I

Scale:

Z| z| s =

1

Once you have made the last modifications you can move on to the next mask of the series as described above
(‘Choose Mask’), and once you are through with all masks, proceed to Step 8. You are almost there...
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6.2.9 Step 8: Writing your final ADP — you have succeeded

Once you are happy with all slits in all masks for this quadrant, click on ‘Make final X ADPs’ where X
indicates the number of masks you have defined and for which ADP files will be written.

A last pop-up window will appear:

|

]

I What do you want to do now?:

Hext Quadrant Ezit VMMPS | Cancel |

and ask you whether you want to restart a VMMPS pass e.g. with the next quadrant; exit VMMPS after saving
all results; go back to Step 7 (you forgot something...).

Depending on your choice, you will go back to Step 1, go have a coffee or go back to Step 7, respectively. In
the first two cases, you will have created ADP files ready to be attached to OBs.

CONGRATULATIONS!

IMPORTANT: note that an APD file edited “by hand” (e.g., changing the slit width with a text editor) will

not be accepted by p2pp. Based on the slitlets position and size, a checksum parameter is calculated when
you create the ADP files, and verified again when the ADP file is attached to an OB. If an inconsistency is
found, the ADP file will not be accepted by p2pp.
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6.2.10 Loading/verifying previously defined mask

A simple way to come check the ADP your produced is offered in the 'VMMPS'’ pull-down menu (3rd item):
"Verify ADP file'.

By selecting this task, you will be asked for an input ADP file and the corresponding pre-image. Similar to
the slit assignment task, it will display the pre-image and open a catalog window, this time containing only
the objects allocated in that given Mask.

You can then as in Step 7 overlay/clear the slits with the buttons 'Plot Slits’ and 'Clear Slits’.

Under no circumstances edit the ADP file by hand

®You could, in theory, edit interactively the ADP file, but you would then deserve what you would get: namely no objects in the
slit.
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6.3 Troubleshooting and known problems.

Here are some ’'features’ that we have encountered for you. We are grateful for anyone sending us more 'fea-
tures’. Remember that an expert is the one who has already made all mistakes himself, you can save some
time by using this list in case of problems...

We only assume that you have install the software properly. Especially checked whether your command
skycat points indeed to the right version, that your environment variables have been set correctly, the right
Tcl/Tk libraries are being used,etc. Since these have been our main sources of frustration when we debugged
the software. These will typically have the effect of not opening some windows, not showing the plug-in in
skycat, etc.

OK, so let's assume that you have used your particular version of VMMPS successfully in the past, but now
you are in trouble with that particular $#%@#!! set of catalogs/images.

6.3.1 Cross-correlation task

e The circles surrounding the objects used and discarded during the cross-correlation are not properly
displayed in the image. See secti®rR.3 This does not mean that the cross-correlation went wrong,
you need to go to step 3 to visualize further the results of the transformation otgotributed
catalog.

e You have run the cross-correlation but not objects were found in common (Bummer?).
Check if:
—your input catalogs have all the mandatory columns
—there is an overlap of objects between yoomtributed and youVIMOS pre-image catalog
—you have up-loaded the right pre-image, which is used to make the link beteetibuted and
VIMOS pre-image catalog coordinates.

e Your final transformation gives RMS1” (hmmm....)
— are you sure that your contributed catalog has a good astrometry? Especially that it does not suffer
from any distortions?

6.3.2 Automatic slit assignment

e VMMPS currently does not check for the presence of reference objects (see $eztiprit is required
that at least one reference object is defined per ADP file, and your OBs will be rejected by the User
Support Department if this is not the case.

e You loaded pre-image and catalog, but hardly any (no) object appears in the catalog window or is
marked in the display.
— check in the catalog window the '"Max Radius’. It happened to us that with the colunWW®RLD
and Y WORLD in the catalogskycat decided to pick its own Max Radius, which produced the
funniest effect (OK, you are not in a mood of laughing right now, never mind). Try changing by hand
the Max Radius to something really big (27007?).

e The classical one: you pressed during step 6 the button 'Assign Slits’ but of the gazillion of objects in
the catalog, none was assigned a slit.
— you might have been too ambitious in the common wavelength range. Try reducing it.
— check the flags in your catalog (there are not all F for some reason, aren’t they?)
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e Curved slits: you picked the object and are now clicking madly in the 'Curved Slit’ window to determine
the fancy curved slit, but no little dots appear. We have not found out why this happens every now and
then, but we know that even if you do not see them, they are there (spooky). Try defining a few (virtual)
points and click 'View/Fit' that should work.

e There are occasions in which the subroutine/algorithm used to optimize the slit positioning, SPOC, does
not converge. In such cases you will see a core dump message. If this happens for some of your masks
please contact ESO’s User Support at usd-help@eso.org for a possible workaround.

6.3.3 Other problems

e There are reports of a possible bug: the image is displayed but a pop-up message appears stating "ER-
ROR: Fits file VIMOS image”, after which one can not proceed with the cross-correlation. If that
happens the user can try to load the image again using the Open sub-menu of the File menu in the
skycat main window. If that does not work, please contact ESO’s User Support at usd-help@eso.org.
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6.4 Examples of catalogs

6.4.1 A contributed catalog

The following shows an example of a contributed catalog. Note that all mandatory columns (ID, RA, DEC)
are in, as well as a couple of optional reserved column$MRGE,Y _IMAGE), and a few user columns

(VI _color, V.MAG). All these will be carried over to the output of the Cross-correlation task (i.e. stored in the
resulting VIMOS catalog that will serve as input to VMMPS).

ID RA DEC VI_color V_MAG
1 3:21:46.54 -37:13:43.9 1.751 23.26
2 3:21:49.01 -37:11:32.2 1.948 23.35
3 3:21:50.53 -37:15:04.7 1.774 23.53
4 3:21:56.17 -37:07:29.6 1.599 23.17
5 3:21:56.27 -37:16:22.5 1.927 23.37
6 3:21:57.11 -37:13:26.3 1.063 23.26
7 3:21:58.51 -37:11:34.0 1.198 23.44
8 3:21:58.65 -37:13:54.4 1.372 22.83
9 3:22:02.05 -37:05:41.3 1.399 23.3
10 3:22:03.02 -37:08:21.6 1.924 22.41
11 3:22:03.31 -37:08:08.7 0.8833 23.15
12 3:22:03.69 -37:11:45.7 0.9918 23.31
13 3:22:03.98 -37:07:01.0 1.462 23.08
14 3:22:04.55 -37:10:33.4 1.101 23.39
15 3:22:05.18 -37:09:13.1 1.393 22.9
16 3:22:06.29 -37:20:40.4 1.095 23.09
17 3:22:08.03 -37:05:37.7 1.592 23.19
18 3:22:08.23 -37:06:39.4 0.9589 22.85
19 3:22:08.47 -37:13:56.4 1.662 22.5
20 3:22:10.81 -37:14:42.0 1.694 23.58
21 3:22:11.01 -37:16:31.6 1.664 23.53
22 3:22:11.92 -37:17:40.3 1.725 23.41
23 3:22:12.28 -37:18:52.5 1.103 23.54
24 3:22:12.39 -37:11:01.7 1.383 22.79
25 3:22:13.73 -37:11:56.5 1.203 23.3
26 3:22:14.66 -37:15:55.2 0.8767 23.32
27 3:22:15.96 -37:13:32.6 1.283 22.39
28 3:22:15.99 -37:10:53.6 1.441 23.32
29 3:22:16.20 -37:15:47.4 1.217 22.99
30 3:22:19.93 -37:17:35.5 1.712 23.24
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6.4.2 A VIMOS pre-image catalog

The VIMOS pre-image catalog was obtained by running our favorite source detection algorithm on the original
VIMOS pre-image processed by the ESO pipeline. The output was just plain x,y detector coordinates, we
added manually a unique ID. That list, together with the transformation matrix in the header of the pre-image,
will be transformed into ra,dec and cross-correlated with the contributed catalog. This will in turn allow to
determine the best transformation from ra,dec of the contributed catalog to x,y in pixel coordinates.

I
76.554
78.566

100.714
445.282
1589.924
767.057
1391.149
229.290
800.180

10 1010.375

11 1351.326

12 980.319

13 548.496

14 1534.235

15 1310.024

©Co~NouohwNRUO

16 823.662
17 209.727
18 706.188

19 1797.688
20 1936.794
21 1996.330
22 1046.128
23 1737.622
24 2018.013
25 1851.735

X_IMAGE

Y_IMAGE
497.854
258.963

83.548

69.524

51.424
126.705
121.832
137.767
157.851
156.611
177.466
184.649
182.759
204.140
208.284
233.845
220.367
228.008
243.397
250.302
245.786
251.701
249.215
246.191
266.140
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6.4.3 A VIMOS catalog

The following shows an example of a VIMOS catalog.

ID X_IMAGE Y_IMAGE A_IMAGE B_IMAGE THETA_IMAGE

1 233.036 549.141 66.651 4.305 -89.9 7.4464
2 891.844 360.569 53.105 7.911 -87.4 7.9803
3 100.238 84.054 60.828 24.763 -10.0 11.2455
4 601.006 67.561 428.910 9.910 -0.6 9.9766
5 1708.843 51.041 104.712 12.829 -1.9 99.0000
6 978.752 48.620 12.126 4.303 -12.4 12.7846
7 1209.031 74.048 28.632 6.684 -2.3 10.1976
8 1212.790 59.548 18.403 5.147 -55 10.3681
9 1127.769 61.476 21.994 6.201 -89.3 8.5845
10 1146.020 73.446 10.094 8.440 -36.7 9.5569
11 797.370 124.978 4.882 3.866 -87.6 10.2443
12 456.249 66.226 35585 7.872 3.8 10.2253
13 993.617 51.635 19.266 10.830 16.2 99.0000
14 2036.250 59.659 58.085 8.955 -0.7 10.4253
15 281.472 76.981 10.187 7.927 -33.5 10.6445
16 412.076 102.149 4.210 3.252 89.7 11.2830
17 882.229 477.262 35.568 3.459 89.9 8.0405
18 179.795 30.820 1.176 0.901 8.0 17.1447
19 1205.669 89.548 4.645 2.893 6.0 11.3859
20 1527.264 133.530 3.779 3.458 -75.3 10.6818
21 871.428 246.348  9.820 4.277 89.1 9.4710
22 1458521 103.164  2.132 2.078 -22.0 13.4509
23 370.528 123550 2.785 2.643 -55.8 11.4401
24 472.827 106.763  2.265 2.148 -53.4 12.7780
25 934.416 137.586  3.261 2.952 52.2 11.0887
26 385.186 121.721  2.487 2.315 -55.9 12.1251
27 1317.302 113.621  2.276 2.197 -3.6 12.4142
28 926.796 142.882  3.188 2.830 63.5 11.0968
29 832.140 129.522 2.786 2.713 -17.4 11.4509

30 975.537 113.508 2.163 2.068 -10.8 13.0277

MAG
0.0001
0.0002
0.0053
0.0027

99.0000
0.0047
0.0008
0.0007
0.0002
0.0003
0.0003

0.0010
99.0000
0.0012
0.0008
0.0006
0.0001
0.0356
0.0007
0.0003
0.0002
0.0025
0.0005
0.0014
0.0004
0.0008
0.0010
0.0004
0.0005
0.0017

MAGERR
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6.4.4 Example of an ADP file

Your final ADP file should look something like this. It starts with a few PAF/INS keywords defining the file
itself. In then adds the crucial telescope/pointing parameters, before describing for which instrument config-
uration the ADP has been created. It then gives the most important part: the CCD to Mask transformation.
Only then comes the part describing first the reference objects and then all slits defined for this mask, with all
curved slits appearing at the very end (and an example is appended here).

PAF.HDR.START

PAF.TYPE "paramfile"

PAF.ID "073.A-0602C+3.18+2004-05-12T15:50:59.001+1"
PAF.NAME "wfil6_vm_LR_Red_M1Q1l.adp"
PAF.DESC "ADP: Aperture Definition File in Pixel"
PAF.CRTE.NAME "vmmps-3.22+"
PAF.CRTE.DAYTIM "2004-05-12T15:50:59.001"
PAF.LCHG.NAME ™

PAF.LCHG.DAYTIM ™

PAF.CHCK.NAME "™

PAF.CHCK.DAYTIM ™
PAF.CHCK.CHECKSUM "954768746"
PAF.HDR.END

INSTRUME "VIMOS"

OCS.CON.QUAD "1"

INS.FOCUL1.TEMP "12.31496"
INS.ADF.TYPE "MOS"

INS.ADF.VERSION "3.22+"

INS.ADF.UNIT "PIXEL"

INS.ADF.ID "wfil6_vm_LR_Red_M1Q1.adp"
INS.ADF.COMMENT "™

INS.MASK1.ID "-1"

TPL.FILE.DIRNAME "$INS_ROOT/$INS_USER/ADF"
TPL.FILE.KEEP "T"

DATE-OBS "2004-04-20T06:57:05.802"
TEL.GS1.ALPHA "191457.06000"
TEL.GS1.DELTA "-460255.35599"
TEL.GS1.PPOS "NEG"

ADA.POSANG "90"

TEL.TARG.ALPHA "191427.80880"
TEL.TARG.DELTA "-460426.61600"
TEL.TARG.EQUINOX "2000."

TEL. TARG.NAME ™
INS.ADF.GRISM.NAME "LR_Red"
INS.ADF.GRISM.SPECTLEN "640"
INS.ADF.SKYREG "1.8"

INS.REF.NO "1"

INS.ARC.NO "0"

INS.SLIT.NO "46"

INS.SHU.NO "4"

INS.SHU1.POSL "0"

INS.SHU1.POSH "769"

INS.SHU2.POSL "769"
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INS.SHU2.POSH "1549"
INS.SHU3.POSL "1549"
INS.SHU3.POSH "2249"
INS.SHU4.POSL "2249"
INS.SHU4.POSH "2440"
PRO.CCD.MASK.DAYTIM "2004-03-25T19:21:18.334"
PRO.CCD.MASK.TEMP "14.490387"
PRO.CCD.MASK.X0 "-131.872451572"
PRO.CCD.MASK.XX "0.11921553"
PRO.CCD.MASK.XY "-0.00010888833"
PRO.CCD.MASK.X_0_0 "-0.18869123"
PRO.CCD.MASK.X_0_1 "0.00054856849"
PRO.CCD.MASK.X_0_2 "-4.812277e-07"
PRO.CCD.MASK.X_0_3 "1.3219545e-10"
PRO.CCD.MASK.X_1_0 "0.00022477421"
PRO.CCD.MASK.X_1_1 "-5.4715579e-07"
PRO.CCD.MASK.X_1_2 "5.5136728e-10"
PRO.CCD.MASK.X_1_3 "-1.8931227e-13"
PRO.CCD.MASK.X_2_0 "-8.3582309e-08"
PRO.CCD.MASK.X_2_1 "3.428154e-10"
PRO.CCD.MASK.X_2_2 "-4.1386207e-13"
PRO.CCD.MASK.X_2_3 "1.420323e-16"
PRO.CCD.MASK.X_3 0 "-6.977006e-12"
PRO.CCD.MASK.X_3_1 "-5.0065001e-14"
PRO.CCD.MASK.X_3 2 "8.499529799999999¢-17"
PRO.CCD.MASK.X_3_3 "-2.9409612e-20"
PRO.CCD.MASK.YO0 "-126.018852108"
PRO.CCD.MASK.YY "0.11921683"
PRO.CCD.MASK.YX "7.9496414e-05"
PRO.CCD.MASK.Y_0_0 "-0.20919197"
PRO.CCD.MASK.Y_0_1 "0.00026838485"
PRO.CCD.MASK.Y_0_2 "-6.4661712e-08"
PRO.CCD.MASK.Y_0_3 "-1.2921672e-11"
PRO.CCD.MASK.Y_1_0 "0.00039152516"
PRO.CCD.MASK.Y_1_1 "-1.644576e-07"
PRO.CCD.MASK.Y_1_2 "-7.9799032e-11"
PRO.CCD.MASK.Y_1_3 "6.9466793e-14"
PRO.CCD.MASK.Y_2_0 "-2.9800619e-07"
PRO.CCD.MASK.Y 2 1 "-4.8490222e-11"
PRO.CCD.MASK.Y_2_2 "1.4704649¢-13"
PRO.CCD.MASK.Y_2_3 "-6.7603913e-17"
PRO.CCD.MASK.Y_3 0 "8.9077175e-11"
PRO.CCD.MASK.Y_3_1 "7.827672800000001e-15"
PRO.CCD.MASK.Y_3 2 "-3.7850445e-17"
PRO.CCD.MASK.Y_3_3 "1.8410463e-20"
INS.REF1.TYPE "SQUARE"

INS.REFL1.ID "22595"

INS.REF1.0BJ.RA "243.9472351074219"
INS.REF1.0BJ.DEC "-6.144344329833984"
INS.REF1.X "1017.37"

INS.REF1.Y "1153.78"
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INS.REF1.DIMX "30"

INS.REF1.DIMY "30"

INS.SLITL.TYPE "RECTANGLE"
INS.SLIT1.ID "27467"

INS.SLIT1.0BJ.RA "244.0057983398438"
INS.SLIT1.0BJ.DEC "-6.09309196472168"
INS.SLIT1.X "108"

INS.SLIT1.Y "2175.15"

INS.SLIT1.DIMX "58"

INS.SLIT1.DIMY "4.88"

INS.SLIT2.TYPE "RECTANGLE"
INS.SLIT2.ID "27313"

INS.SLIT2.0BJ.RA "243.9036865234375"
INS.SLIT2.0BJ.DEC "-6.095680713653564"
INS.SLIT2.X "161"

INS.SLIT2.Y "394.478"

INS.SLIT2.DIMX "44"

INS.SLIT2.DIMY "4.88"

INS.SLIT3.TYPE "RECTANGLE"
INS.SLIT3.ID "26930"

INS.SLIT3.0BJ.RA "243.9173889160156"
INS.SLIT3.0BJ.DEC "-6.101338863372803"
INS.SLIT3.X "263"

INS.SLIT3.Y "633.422"

INS.SLIT3.DIMX "38"

INS.SLIT3.DIMY "4.88"

INS.SLIT4.TYPE "RECTANGLE"
INS.SLIT4.ID "26695"

INS.SLIT4.0BJ.RA "243.9308166503906"
INS.SLIT4.0BJ.DEC "-6.104647159576416"
INS.SLIT4.X "312"

INS.SLIT4.Y "867.445"

INS.SLIT4.DIMX "56"

INS.SLIT4.DIMY "4.88"

INS.SLITS.TYPE "RECTANGLE"
INS.SLIT5.ID "26710"

INS.SLIT5.0BJ.RA "243.9892578125"
INS.SLIT5.0BJ.DEC "-6.10461950302124"
INS.SLIT5.X "312"

INS.SLITS5.Y "1886.62"

INS.SLIT5.DIMX "56"

INS.SLIT5.DIMY "4.88"

INS.SLIT38.TYPE "CURVE"

INS.SLIT38.ID "1294"

INS.SLIT38.0BJ.RA "54.63366317749023"
INS.SLIT38.0BJ.DEC "-35.58836364746094"
INS.SLIT38.X "1934.2"
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INS.SLIT38.Y "1748.86"

INS.SLIT38.DIMX "72.6812"
INS.SLIT38.DIMY "72.68"

INS.SLIT38.BEZIER.DY
INS.SLIT38.BEZIER.AX
INS.SLIT38.BEZIER.BX
INS.SLIT38.BEZIER.CX
INS.SLIT38.BEZIER.XX
INS.SLIT38.BEZIER.AY
INS.SLIT38.BEZIER.BY
INS.SLIT38.BEZIER.CY
INS.SLIT38.BEZIER.YY

"3.41463"
non
non
"72.6812"
"1897.86"
nn
ng"
"37.0329"
"1734.33"

INS.SLIT46.TYPE "RECTANGLE"

INS.SLIT46.1D "26017"

INS.SLIT46.0BJ.RA "243.9325103759766"
INS.SLIT46.0BJ.DEC "-6.108108043670654"

INS.SLIT46.X "381.9"
INS.SLIT46.Y "897"

INS.SLIT46.DIMX "18.78"

INS.SLIT46.DIMY "9"
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6.5 User check list

You can use this list to go step by step through the process and tick off each step one by one.

O Step 0 (most crucial): Prepare you catalog(s) and image(s)

You have prepared carefully your catalog(s) and have the corresponding VIMOS pre-images ready. You
thought carefully of the objects in your catalog: only objects you do not mind having a slit allocated to them

are in there, VIMOS pre-image and contributed catalogs have common objects, you did not modify your
VIMOS pre-image, ...

O Step 1: Chose the right task to start with

According to your input catalog you go — to Step 2 if you have a VIMOS pre-image and contributed catalog;
to Step 3 if you have a VIMOS catalog

O Step 2: From VIMOS pre-image and contributed catalog create a VIMOS catalog

Skip this step if you have alreadWdMOS catalog

O Step 3: Starting VMMPS for mask definition
(O Step 4 (optional): re-arranging your VIMOS catalog)

O Step 5: First pass — defining special objects

Have you been careful and defined at least 3 reference objects per quadrant?

O Step 6: The automatic slit assignment — your first ADP draft

Spend some time thinking of your parameters. Tip: select only the wavelength range you really need.

(O Step 7 (optional): Fine tuning / last correction3

Only go through this step if you are sure to know what you are doing.

O Step 8: Writing your final ADP

And remember never to edit this file by hand. Make finding charts after pressing "Plot Slit” button, by selecting
"File->Make Finding Chart” menu.

YOU ARE DONE!

Appendix



Chapter 7

VIMOS Filters

Table Al lists the characteristics of the VIMOS filters. The transmission curves are given in the following
figures.

Table Al: Characteristics of the VIMOS filters. Updated filter characteristics can be found in
http://www.eso.org/sci/facilities/paranal/instruments/vimos/inst/imaging.html
Filter Ao (nm) FWHM (nm)
U 370 50
B_BESS 430 97.0
V_BESS 546 89.0
R_BESS 648.5 130.0
I 830 80.0
z_GUNN 950 160
GG475 | edge filter| high pass$ 475 nm)
GG435 | edge filter| high pass$ 435 nm)
OS-red | boxfilter | band pass 550-950
OS-blue | box filter band pass 370-670
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Chapter 8

VIMOS Grisms

This appendix contains the efficiency curves of all standard grisms available for VIMOS and the approximate
wavelength range for a slit which is located in the field centre.
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Chapter 9

Template Signature Files for Observation
and Acquisition.

Al Acquisition Templates

The following tables list the parameters of the VIMOS acquisition templates.

VIMOS_img_acqg Preset
Keyword Range Label in p2pp
INS.FILT.NAME UBVRIz Filter
TEL.ROT.OFFANGLE -180 .. 180 Rotator on sky
TEL.TARG.OFFSETALPHA -3600000 .. 3600000 Alpha Offset
TEL.TARG.OFFSETDELTA -3600000 .. 3600000 Delta Offset
TEL.AG.GUIDESTAR SETUPFILE CATALOGUE| Get Guide Star From
TEL.GS1.ALPHA 0..240000 Guide Star RA
TEL.GS1.DELTA -900000 .. 900000 Guide Star Dec
TEL.GS1.PPOS POS NEG Guide Probe Position
TEL.TARG.ALPHA RA of the Field Center
TEL.TARG.DELTA DEC of the Field Center
TEL.TARG.EQUINOX -2000...3000 Equinox
TEL.TARG.EPOCH -2000...3000 Epoch
TEL.TARG.PMA -10..10 proper Motion Alpha
TEL.TARG.PMD -10..10 proper Motion Delta
TEL.TARG.ADDVELALPHA -15..15 Additional Velocity RA
TEL.TARG.ADDVELDELTA -15..15 Additional Velocity DEC

A2 Observation Templates

A3 Template Signature Files for Calibrations
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VIMOS_mosacqMask
Keyword Range Label in p2pp
DET.WIN1.UIT1 1..1000000 Exposure time (seconds)
INS.FILT.NAME UBVRIz Filter
TEL.AG.GUIDESTAR SETUPFILE CATALOGUE Get Guide Star From
TEL.GS1.ALPHA 0..240000 Guide Star RA

TEL.GS1.DELTA

-900000 .. 900000

Guide Star Dec

INS.ADP1 file name Name of 1st quadrant ADP File
INS.ADP2 file name Name of 2nd quadrant ADP File
INS.ADP3 file name Name of 3rd quadrant ADP File
INS.ADP4 file name Name of 4th quadrant ADP File
TEL.TARG.EQUINOX -2000...3000 Equinox
TEL.TARG.EPOCH -2000...3000 Epoch
TEL.TARG.PMA -10..10 proper Motion Alpha
TEL.TARG.PMD -10..10 proper Motion Delta
TEL.TARG.ADDVELALPHA -15..15 Additional Velocity RA
TEL.TARG.ADDVELDELTA -15..15 Additional Velocity DEC

VIMOS._ifu_acqPreset

Keyword Range Label in p2pp
DET.WIN1.UIT1 1..1000000 Exposure time (seconds)
INS.FILT.NAME UBVRIZ Filter

OS-red OS-blue GG435 GG475
INS.GRIS.NAME LR _blue, LRred, MR, HRblue, Grism

HR_orange, HRred

TEL.TARG.ALPHA

RA of the Field Center

TEL.TARG.DELTA

DEC of the Field Center

TEL.TARG.EQUINOX -2000.3000 Equinox
TEL.TARG.EPOCH -2000...3000 Epoch
TEL.TARG.PMA -10..10 proper Motion Alpha
TEL.TARG.PMD -10..10 proper Motion Delta
TEL.ROT.OFFANGLE -180 .. 180 Rotator on sky

TEL.TARG.OFFSETALPHA -3600000..3600000 Alpha Offset
TEL.TARG.OFFSETDELTA -3600000..3600000 Delta Offset
TEL.AG.GUIDESTAR SETUPFILE CATALOGUE Get Guide Star From
TEL.GS1.ALPHA 0..240000 Guide Star RA
TEL.GS1.DELTA -900000 .. 900000 Guide Star Dec
INS.IFUE.NAME 0.33,0.67 IFU magnification in (arcsec/fiber)
INS.IFUS.MODE FT IFU Shutter ?
TEL.TARG.ADDVELALPHA -15..15 Additional Velocity RA
TEL.TARG.ADDVELDELTA -15..15 Additional Velocity DEC
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VIMOS_img_obs Offset

Keyword Range Label in p2pp
DET.WIN1.UIT1 1..100000 Exposure time (seconds)
INS.FILT.NAME UBVRIZ Filter

SEQ.NEXPO 1..1000000 Number of exposure per telescope offset
SEQ.NOFF 1..1000000 Number of telescope offsets
SEQ.RETURN FT Return to Origin ? (T/F)

SEQ.OFFSET.COORD$

SKY DETECTOR

Offset Coordinates ?

SEQ.OFFSETL1.

LIST

List of offsets (arcsec) in X or RA

SEQ.OFFSET2.

LIST

List of offsets (arcsec) in Y or DEC

SEQ.CATG PRE-IMAGE SCIENCE Observation Category
VIMOS_mos obs Offset
Keyword Range Label in p2pp
DET.WIN1.UIT1 1..100000 Exposure time (seconds)
INS.FILT.NAME UBVRIZ Filter
OS-red OS-blue GG435 GG47|
INS.GRIS.NAME | LR_blue, LRred, MR, HRblue, Grism
HR_orange, HRred
SEQ.NEXPO 1..1000000 Number of exposure per telescope offset
SEQ.NOFF 1..1000000 Number of telescope offsets
SEQ.RETURN FT Return to Origin ? (T/F)

SEQ.OFFSET1.LIST

List of offsets along the slit (arcsec)

SEQ.OFFSET2.LIST|

List of offsets perpendicular to the slit (arcse

VIMOS _ifu _obs Offset

INS.GRIS.NAME

Keyword Range Label in p2pp
DET.WIN1.UIT1 1..100000 Exposure time (seconds)
INS.FILT.NAME UBVRIz Filter

0OS-red OS-blue GG435 GG475
LR_blue, LRred, MR, HRblue, Grism

HR_orange, HRred

SEQ.OFFSET.COO

RD$ SKY LENSLET

Offset Coordinates ?

SEQ.OFFSETL.LIST

List of offsets (arcsec) in X or RA

SEQ.OFFSET2.LIST

List of offsets (arcsec) in Y or DEC

c)

INS.IFUE.NAME 0.33,0.67 IFU magnification in (arcsec/fiber)
INS.IFUS.MODE FT IFU Shutter ?
SEQ.NEXPO 1..1000000 Number of exposure per telescope offset
SEQ.NOFF 1..1000000 Number of telescope offsets
SEQ.RETURN FT Return to Origin ? (T/F)
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VIMOS_img_cal.Photom
Keyword Range Label in p2pp
DET.WIN1.UIT1| 1..100000 Exposure time (seconds)
INS.FILT.NAME | UBVRIz Filter
SEQ.NEXPO | 1..1000000| Number of exposure per telescope offset ?
SEQ.CAL.FLAG 14 1 or 4 quadrants?

VIMOS _img_cal Astrom
Keyword Range Label in p2pp
DET.WIN1.UIT1| 1..100000 Exposure time (seconds)
INS.FILT.NAME | UBVRIz Filter
SEQ.NEXPO | 1..1000000| Number of exposure per telescope offset ?
SEQ.CAL.FLAG 14 1 or 4 quadrants?

VIMOS _mos cal NightCalib

Keyword Range Label in p2pp
SEQ.FLATFIELD FT Night Flat Field?
SEQ.ARC FT Night Arc?
SEQ.FLATFIELD.NEXPO| 1..1000000, No. of scrrenflats?

VIMOS_mosacqgStandard
Keyword Range Label in p2pp
DET.WIN1.UIT1 1..1000000 | Exposure time (seconds)
INS.FILT.NAME UBVRIz Filter
TEL.TARG.EQUINOX -2000...3000 Equinox
TEL.TARG.EPOCH -2000...3000 Epoch

TEL.TARG.PMA -10..10 proper Motion Alpha

TEL.TARG.PMD -10..10 proper Motion Delta
TEL.TARG.ADDVELALPHA -15..15 Additional Velocity RA
TEL.TARG.ADDVELDELTA -15..15 Additional Velocity DEC

VIMOS_moscal Standard
Keyword Range Label in p2pp
DET.WIN1.UIT1 1..100000 Exposure time (seconds)
INS.FILT.NAME UBVRIZ Filter
OS-red OS-blue GG435 GG475
INS.GRIS.NAME | LR_blue, LRred, MR, HRblue, Grism
HR_orange, HRred
INS.SLIT.NAID 0.8,1.0,1.2,1.5,1.8, 2,2.5,5.0 1.0
SEQ.NEXPO 1..1000000 Number of exposure per telescope offset ?
SEQ.CAL.FLAG 14 1 or 4 quadrants ?
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VIMOS _ifu_cal. Specphot
Keyword Range Label in p2pp
DET.WIN1.UIT1 1..100000 Exposure time (seconds)
INS.FILT.NAME UBVRIz Filter
OS-red OS-blue GG435 GG475
INS.GRIS.NAME | LR_blue, LRred, MR, HRblue, Grism
HR_orange, HRred
INS.IFUE.NAME 0.33,0.67 IFU magnification in (arcsec/fiber)
INS.IFUS.MODE FT IFU Shutter ?
SEQ.NEXPO 1..1000000 Number of exposure per telescope offse
SEQ.CAL.FLAG 14 1 or 4 quadrants ?
VIMOS _ifu_cal.NightCalib
Keyword Range Label in p2pp
SEQ.FLATFIELD FT Night Flat Field ?
SEQ.ARC FT Night Arc ?
SEQ.FLATFIELD.NEXPO| 1..1000000| No. of scrrenflats?
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Chapter 10

Abbreviations and Acronyms

The following abbreviations and acronyms are used in this manual:

ACQ Acquisition

ADP Aperture Definition in Pixels
ADU Analogue-to-Digital Unite

AT Acquisition Template

BOB Broker of Observation Blocks
CCD Charge Coupled Device

DEC Declination

ESO European Southern Observatory
ETC Exposure Time Calculator

FEU Filter Exchange Unit

FIERA Fast Imager Electronic Readout Assembly
FOMPU Folding Mirror Positioning Unit
FPAL Focal Plane Adaptation Lens
FWHM Full Width Half Maximum

GEU Grism Exchange Unit

GUI Grafical User Interface

HR High Resolution

IFU Integral Field Unit

IMG Imaging Mode

MEU Mask Exchange Unit

MOS Multi Object Spectroscopy Mode
OB Observation Block

0S Order Sorting

PSF Point Spread Function

P2PP Phase 2 Proposal Preparation
RA Right Ascension

RMS Root Mean Square

RON Read Out Noise

TIO Telescope Instrument Operator
TSF Template Signature File

VIMOS Visible Multi-Object Spectrograph
VMMPS Vimos Mask-Manifacturing Preparation Software
VLT Very Large Telescope

A Angstrom

e Electron

cm Centimeter
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Hour
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