Gaia

PAC

Data Processing & Analysis Consortium

Protocol for Ground Based Observations of
SpectroPhotometric Standard Stars.
Il. Variability Searches and Absolute
Photometry Campaigns

prepared by: E. Pancino, G. Altavilla, J.M. Carrasco,
M. Monguio, S. Marinoni, E. Rossetti,
M. Bellazzini, A. Bragaglia, L. Federici,

W. Schuster
approved by: F. van Leeuwen

reference: GAIA-C5-TN-OABO-EP-003-1

iIssue: 1
revision: 0
date: 1 Jul 2009

status: Issued



Photometry Observing Protocol
Gaia DPAC: CU5 GAIA-C5-TN-OABO-EP-003-1

Abstract

When trying to build a large set of ground based SpectroPhetiac Standard Stars
(SPSS) for calibrating Gaia BP/RP Spectra and G-Band Intagefew % in absolute
ux, it is essential to maintain the maximum homogeneity atalquality, acquisition
and treatment. This is especially true when data come frdfereint observing sites
around the globe and are obtained and treated by differesbpe. The Observa-
tion Protocols and the Data Reduction Protocols are setstaildd instructions for
observers and collaborators that participate in the lafigpet@equired. This second
Observation Protocol concerns photometric observatibtemed during(i) auxiliary
campaigns aimed at excluding variable stars from the msiroficandidate Primary
and Secondary SPSS aig photometric campaigns for the absolute ux calibration
of SPSS spectra taken in non-photometric nights.
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1 Introduction

Our task is to calibrate the Gaia G-Band photometry and th&BRBpectrophotometry to an
internal accuracy of a few percent. As explaine Ok, simplest hypothetical case
of calibration procedure involves the use of a singpectroPhotometric Standard S{&PSS)
to derive theResponse Curvef the instrument, which will be used to calibrate all obsgions
by the same instrument. However, Gaia data are read fromade¥€Ds in continuous scan
mode, implying CTI (Charge Transfer Inef ciencies). BP aRB spectra are complicated by
the fact that they are slitless, prism dispersed spectth, aviarse sampling and variable pixel
size. Finally, the PSF (Point Spread Function) and LSF (ISpeead Function) reconstruction
is a non-negligible problem in the calibration of these ctoaped spectrdﬁ@bl).

A large set (a few hundreds) of calibrators with high S/N Géiservations (JMC-001; JMC-002)

is needed to achieve the desired accuracy, primarily beaziag several SPSS enables the re-
construction of a very high S/N Response Curve, where akffeets that act differently upon
different stars/CCDs/transits will be averaged togethertherefore minimized. No dataset ex-
ists in the literature that contains 200—300 homogeneaaliprated SPSS (to a few percent),
covering the whole wavelength range necessary for the BBRR Spectra (330-1050 nm)
and the magnitude range Q¥<15) required. Therefore, dedicated ground based observa-
tions campaigns have to be carried out.

We base our calibration on the three hydrogen white dwarf@Xme m), G191-
2B2, GD71, GD153, our fundamentBlillars. A set of Primary SPSSwill be calibrated on
the Pillars. These will constitute a grid of ground basedbcators covering all RA and Dec
to ensure all year round observations from both hemisphefég candidate Iis@bl),
containing 50 candidate Primary SPSS, includes most of the CALSPEGatds and also
stars from_OKel(1990), Hamuy et &l. (1992), Hamuy et al. (].9S#itzi .L(2005). A
longer list of candidat&econdary SPS@rimarily from i 9, but also from
the Sloan, various SubDwarf catalogues, private commtiaoit® NextGen HST, and other
sources, will be observed, calibrated using the PrimarySS&8l validated through auxiliary
observations (Sectidn1.1). The setvafidatedSecondary SPSS will constitute the nal Gaia
grid of ux calibrators, to be ready before launch in 2012.

More details on the general strategy for spectrophotomeliservations can be foundmml;
here we just mention that spectra of SPSS, observed fromugsaground based sites, will
mostly be calibrated with extremely accurate absoluteqrhetry. Photometry-only campaigns

in very good, photometric observing sites (e.g., San PedadiMESO) will be conducted to
support spectrophotometric campaigns in sites where thecehof clear nights is lower (e.qg.,
Calar Alto, Canary Islands). All candidate SPSS will alsochecked for variability (see be-
low) with relative photometry in sites that can provide ggaamount of observing time (e.g.,
Loiano, REM).
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1.1 Variability Checks and Quality Control

To ensure the quality control and validation of all our caladé SPSS, we have decided to
start dedicated photometric campaigns to look for bothalmlity and close companions. We
remind in fact that even stars used for years as spectropiedtic standards have been found
to vary when appropriately searched for variability (Lath@Uomotd, [2007). Even stars that
are apparently safe calibrators might show unexpectedtiamns (e.g. EG131 a featureless WD
with variations of 0.35 mag, Aldering, private communioat. Finally one star that was chosen
by Bohlin et al. (1995) to be one of the Pillars, HZ 43, wasraggected (Bohlin et all, 2001)
because multicolor, high resolution photometry showegbtiesence of a close (3”) companion,
only visible in the V band, that makes it useless as a standaleast from the ground.

Binary systems are frequent and eclipsing binaries can bedfat all spectral types. Their
periods can span a range from a few hours to hundreds of daya,ahthem having periods
between 1 and 10 day@ﬂb%). Therefore, all ouridatel Primary and Secondary
SPSS, including the Pillars, will need a search for long teanmability. This will be performed
on a three years basis, where night points will be obtaingdcegmately every three months
(or twice a period) in three bands. In case of clear sky camtit these observations could also
be used to derive absolute photometry. The best seeingbanttimages can also be used for
companion searches.

Moreover, a large fraction of our candidates are WD, and therature magnitudes are not al-

ways precise enough to decide whether they are safely fartfie instability stripmw.,
). Therefore, we need to exclude variability for allgbstars with uncertain magnitudes

or that lie close to the instability strip. Periods of WD patienal variability range from 1 to 20

minutes approximately (Sterken & Jaschek, 1996), so sefiesnsecutive exposures that last

for one hour will be able to sample even the longest periodsetwevealing variability down

to 0.05—-0.01 magnitudes in amplitude, depending on theqilsthty.

1.2 Document Organization and Contact Information

This Protocol is centered around three checklists (TdRI& dndB) that quickly summarize
the procedure on a step by step basis. Each step in the Tabieates clearly the Section in
this document where a full description can be found. More@gpendices contain detailed in-
structions to operate some of the instruments used in thipaggyn, as reported by the observers
credited in each appendix.

For any doubt or need, you should write an e-mail to both CﬁipeeAltavilleﬂ and Elena Pan-
cind. In particular, you will surely need to write us for:

lgiuseppe.altavilla@oabo.inaf.it
2elena.pancino@oabo.inaf.it
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Username and passwords to our internal Wiki pages and DB&&t{GZ11);

Obtaining help for run preparation and run closing opereti¢SectionEl3 arid 5).

2 Checklists

The following checklists serve as summary and referencthoobservers once they are famil-
iar with the details of each step.

2.1 Run Preparation Checklists

The checklist below (Tabld 1) summarizes the steps that@really undertaken when prepar-
ing observations. Each step is described in detail in theesponding Sections.

Table 1:Run Preparation Checklist.

Operation Description Sections

Documentation Wiki-Bo Pages B11
Technical Documents | BI2
Literature Papers BI13
Web Resources BI14

Observing Proposal BI15
Instrument Information B.1.6

Preparing ObservationsTarget List BZ1
Visibility Charts BZ22
Finding Charts BZ3
Priorities BZ3
Filters BZ5
Exposure Times BZ06

2.2 Observing Checklists

This checklist helps the experienced users by remindingnibst important things for each of
the observing steps, and each operation listed in the dsektlescribed in more details in the
Sections listed. All the operations listed in this chedKi@ve their rhyme and reason and there-
fore should be strictly followedf you have any doubts please read the detailed descrgption
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Table 2:0Observing Checklist.

Operation Description Section
IFP Test8 Check IFP status on Wiki-Bo o |
Read IFP Observing Protocol o |
Perform needed observations 7
Bias 10-11 each afternoon bl
Dome Flats 10 lter each afternoon E13
Sky Flats 5 lIter each night a13
Complete on morning twilight if necessary ”
Absolute Photometry Only on clear nights o |

3 Landolt elds !
At 2 different airmasses each AM ' 0:8) ”

BVR(l) x 3 exposures BZ2
Apply small dithering, if possible Bz2
Night Points On clear nights take also Landolts (see above) | 21
BVR(l) x 3 exposures Bz2

Apply small dithering, if possible ”
Field must contairat least2 good comparison stafs”
Short Term SequenceOn clear nights take also Landolts (see above) | £2.1
Always take also one Night Point (see above) |EZ2
Do notapply dithering BZ3
Series must lasdt leastone hour
Series must contaiat least30 exposures ”
Field must contairat least2 good comparison stafs”
Quiality Check Do not saturate SPSS or comparison stars k2.4
At leasta few thousand peak counts for faint stars”
Haveat least2 good comparison stars
a Instrument Familiarization Plan

2.3 Night and Run Closing Checklists

Table[3 reminds the night and run closing operations thatitakfor those who will later reduce
and analyze data, and to maintain our DB&A and Wiki-Bo pagetated. Since there are many
observing runs going on one after the other, and sometimes®nultaneously, please do not
delay too much.
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Table 3:Run Closing Checklist.

Operation Tools More
Observing Logs Electronic form (Wiki-Bo)
End of Night Report Web form (Wiki-Bo)
End of Run Report | Web form (Wiki-Bo)
Backup Data CD/DVD copies .22
Upload Raw Data | Archive Section (Wiki-Bo)| B.2.3

3 Run Preparation

At this stage, the preparation of an observing run cannoolbe dompletely independently by
the observer, since some of the tools that allow target Setex; nding chart preparation and
run strategy de nition are still under development. Theref do not hesitate to contact us for
help (Sectiori’112). Nevertheless, many steps can and sbeulthdertaken by the observers
themselves, following the instructions in the next secion

3.1 Documentation
3.1.1 Wiki-Bo and DB&A

The internal Wiki pages maintained in Bologna (hereaftekiWioﬁ) and the internal DataBase
and Archive (hereafter DB&E) are the essential tools and reference points for all odacol

borators. You will need to contact us to obtain the usernantepmssword to access them
(Section[I.R). In particular, the following Sections of t&ki-Bo pages are useful for ob-

servers:

"Documentation” Section that contains, among other things, the Gaia of dgadu-
ments, literature papers and web resources suggestedtiorSEE T.P[3. 113, 3.7.4;

"Observing Tools”Section that contains useful tools for observations (ltokdoc-
uments, PA calculators, visibility charts, web forms);

"Observing Runs and ProposalsSection, containing all info on observing runs, in-
cluding proposals, observing logs, target summariess linkhe raw data repository
and reduced data;

"SPSS Lists and SummarieS§ection, that contains various ASCII lists, the Wiki
Tables with the candidates lists and summary of their olagiemns, and the indi-

Syoda.bo.astro.it/wiki/
4yoda.bo.astro.it/dati/

Technical Note 12



Photometry Observing Protocol
Gaia DPAC: CU5 GAIA-C5-TN-OABO-EP-003-1

vidual SPSS Information page with literature info, ndinbarts, spectra, and the
status of observations and data reductions for each SPSS;

"Database & Archive” Section, containing all the info plus the Raw Data Archive
and the soon to come Reduced Data Archive.

3.1.2 Gaia Technical Documents

Table 4:Gaia Technical Documents
Code Authors | Description
GAIA-C5-TN-OABO-MBZ-001 | MBZ-001 | General Strategy
GAIA-C5-TN-UB-JMC-001 JMC-001 | Number of SPSS
GAIA-C5-TN-OABO-LF-001 LF-001 Ground-Based Facilities
GAIA-C5-TN-UB-JMC-002 JMC-002 | SPSS S/N with Gaia
GAIA-C5-TN-OABO-GA-001 | GA-001 | Primary SPSS Candidates
GAIA-C5-TN-OABO-PMN-001| PMN-001 | BP/RP Calibration Strategy
GAIA-C5-TN-OABO-EP-001 | EP-001 IFP Observing Protocol

The Gaia Technical Documents listed in Table 4 are the esdilthe ongoing effort by our
team to plan and design the observing campaigns, so theginahe basic and operational
information that allows to understand the reasons behiaddhnious choices made. We recom-
mend reading at least MBZ-001 and GA-DO1: the former givestifwsis of the absolute ux
calibration strategy for Gaia and the latter gives the ligeamary SPSS candidates, including
selection criteria, nding charts and basic literatureoimhation. A similar document for the
candidate Secondary SPSS is in preparation. Another See@ifildocuments are the observing

protocols and the data reduction protocols, that are allabia in the Wiki-Bo Documentation
Section.

3.1.3 Literature Papers

Table 5:Literature Papers

Authors Description

Bessell 2005 Basic review on Standard Photometric Systems
Bohlin 2007 The basis for our Gaia SPSS Grid

Landolt 1983, 1992a,b; Landolt & Uomoto 200{Spectro)photometric standard stars

Bergeron et al. 1995 WD physics and instability strip

The papers listed in Tabld 5 are a few literature sourcesctmathelp understanding in more
detail photometry, WD and variability issues. The list isftoymeans complete and a longer list
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of papers can be found in the Internal Bologna Wiki pagese@ifter Wiki-Bo, see Sectidn3.1.1)
in the SectioriLiterature and Web Resources”

3.1.4 Web Resources and Tools

Table 6:Web resources

Description Address Access
Gaia ESA Public Websit¢ www.esa.int/esaSC/ Open
Gaia ESA DPAC Website www.rssd.esa.int/ Restricted
SIMBAD simbad.u-strasbg.fr/simbad/ Open
Landolt Standards www.cfht.hawaii.edu/ObsInfo/Standards/LandolDpen
Staralt - Target Visibility | catserver.ing.iac.es/staralt/ Open
ESO Skycat archive.eso.org/skycat/ Open
Saoimage DS9 hea-www.harvard.edu/RD/ds9/ Open

Some useful web resources, both to perform the operatistited in the following Sections
and to be used as general reference, are listed in Thble 6n,Aba list is probably not com-
plete and a longer one can be found in the Wiki-Bo pages in &éoti@& "Literature and Web

Resources” The Gaia DPAC website can only be accessed by DPAC memiogriease write
us for more information.

3.1.5 Proposals

Proposals can be found in the Wiki-Bo in teummary of Observing Runs and Proposals”
Section (see also Figulé 1).

o Tl I eamalinco Jsun _Joweion _____Tsurnvic

P01 |La |_ sinl? |BFOSEC ME ||n1'u Data Reduced (datarad) Aug 19-21, 2006 {logs) Obs, Red

PO02 | (Lominod? |Cassinid  |BEOSC EE irifia - Obgarvations Completed Cict 25, 2006 (lngs) Obg, Hed

P003 |[CAHAZ [2 2m P CAFOS & ¢ Jodi  |15-Sepl6 |FO7-2.2:033 Obsenations completed. A0F-4/4 2007 Serice: KIS, Obs, Red,
Additional semvice pights 28-30/6, B-8/7 2007 (logs) UM page cF
completed.

POO4 (Lo TNG R Dolofesdd  |EC 12-0ct6 |TAL_13 Diata Reduced (datarad) May 20-22, 2007 (logs) Obs, Red

Palria & (ADTIG/074)
|P-00S |Loianoc? [Cassme? [BFOSC  [GA [30NowS |- |bsarvations Completed  [Feb 567, 2007 (ogs) Obs, fiad

Figure 1: Portion of theSummary of Observing Runs and Proposalsible in Wiki-Bo, show-
ing the rst ve runs with hyperlinks to the telescopes andgtiument of cial pages (columns
2, 3 and 4), and links to the speci"®un Pages”(First columns).
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3.1.6 Instrument Step-by-step Instructions

While of cial instrument manuals can be retrieved from tHeial webpages of each observa-
tory, linked in our Wiki-Bo "Summary of Observing Runs anaposals” (Figur&ll), instrument
speci ¢ step-by-step instructions strictly related to SR&bservations have been prepared and
can be found in the Appendices of this document and of thereingeprotocol dedicated to
the main campaig 04). We recommend to read them dgrafd, possibly, to give us
feedback after your observing run.

3.2 Preparing Observations
3.2.1 Target List

A good reference list is the one that can be found in the OlbbsgiRroposal relevant to your
observing run. However, we strongly recommend to prepaedandant list, containing ap-
proximately twice the number of objects allowed by the alted time. Moreover, some of the
objects listed at the time of Proposal submission might Heaen already observed in some
other observing run. The following tools are presently ka@de in the Wiki-Bo to prepare your
Target list:

Observing Proposals can be found in t&immary of Observing Runs and Pro-
posals” Section of the Wiki-Bo pages;

Electronic lists of Primary and Secondary SPSS are availabhdy for Ra, Dec
and magnitude Itering in thESPSS Lists & summariesSection;

Tables that summarize past observations are availableeirsdme Section, they
should be used to avoid unnecessary repetitions of obsmngat

Observing logs of all past runs, including updated nighbreg are also available
through the’'Summary of Observing Runs and Proposal&ble ;

3.2.2 \Visibility Charts

A very useful tool for preparing Visibility Charts iStaralt on the ING webpage (Tabld 6).
Preparing Visibility Charts in advance allows for fastecidens if you need to change your
plan during the night.

3.2.3 Finding Charts

You can nd already made Finding Charts in the following @ac

Finding charts for Pillars and Primary SPSS can be found iROBA;
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Finding charts for Landolt elds can be foundlin Landlalt (229

Finding charts for all our candidate Primary and Second&$8S when available,
are also be stored in the Wiki-Bo individual SPSS informafages, ifSPSS Lists
& Summaries”Section;

To download all the available nding charts from Wiki-Bo ime single tar le,
please also refer to ti€PSS Lists & Summaries3ection;

Useful sources of nding charts for WD are listed in the WEBo "SPSS Literature
and Web ResourcesSection;

Useful tools to prepare missing charts are the ESO SkycaSandnage DS9 (Ta-
ble[8). Also SIMBAD has online tools for creating maps aroghdsen objects.

If you prepare new nding charts that are missing in the \Ba; or new versions that are more
suited to some Instrument/Telescope combination, plezrse them (Section1.2) and we will
include them in the Wiki-Bo. In this case, please follow #éngsiidelines:

The chart size should not be smaller th@n 4°or larger tharl4®  14° approxi-
mately, to be of use with the program instruments;

The scale should be clearly indicated by a 30” or 1' segmesbor
The orientation should be clearly indicated by two arrowmiog North and East;

The object should be approximately at the center of the @matttlearly marked by
a circle, arrow or other appropriate sign, without hidinguriey objects;

Please indicate the lter, for examp\g for Johnson V band;
If the object has high proper motion, please write it on tharth

The chart should possibly be in negative colors, i.e. wiutetie sky and black for
the objects;

3.2.4 Priorities

Priorities allow for faster decisions during the night. Tesign priorities, you need to know
which targets have already been observed (see above). Evaglasubdivision (high, medium,
low priority) will help. Here are some basic suggestions:

Pillars and Primary SPSS still lacking some kind of obseovet should always
have higher priority than Secondaries;
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For long variability, a balance should be kept between failhg objects that have
not been started yet and objects that are being followed@reAbsolute priority
should be given to SPSS that are near completion of their fermg three years
sequence, if any;

For short term variability, priority should be given to réiien of incomplete se-
guences or of objects that for some reason have bad qualdy da

For absolute photometry, among objects with similar ptypthose that still do not
have absolute photometric observations should be pristlglgut some repetition of
already made observations is also neBded course, SPSS that already have good
spectra but still do not have good absolute photometry shimave higher priority.

3.2.5 Filters

Photometric observations are carried out in three Joh@sarsins lters: B, V and R. We

avoid U because it is too slow, and | because fringing can beyheith some CCDs. The only
exception to this rule is the REM robotic telescope, thatsdua have a suitable B Iter, so we
use |. Also, using REMIR in addition to ROSS allows for extremages without any loss of
observing time. For short variability series, we alwaysth&ebluest Iter available, which is B

in all cases except for the REM, where we use V.

3.2.6 Exposure Times

Exposure timedncluding overheadsshould be computed beforehand, especially if you do not
have familiarity with the Instrument/Telescope that youi wse. A good starting point is the
Observing Proposal, which can be found in tBemmary of Observing Runs and Proposals”
Section of the Wiki-Bo pages. In the same Section you can inkislto all Sites and Telescope
webpages, where usually exposure time calculators aréablaior the desired instruments.
The observing logs of past observing runs, that can be foumiiki-Bo, will also give you a
feeling about the real capabilities of the instrument ftsel

4 Observing Instructions

4.1 Instrumental Calibrations & Tests
4.1.1 Instrument Familiarization Plan

The instrument Familiarization Plan (IFP) is a set of testgtee CCD and on the instrument
that are needed in order to be sure that we can attain the hegisfon required by our SPSS

5In the ideal case, at least three independent measurenhents e taken.
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campaign. The status if the IFP can be found in the Wiki“Bata Reduction and Analysis”
Section. Please have a look at the plan status and see ifafeessy observations missing for
the particular instrument you are using. If so, you will netdiled observing instructions in
the rst observing protoco._(.EEbl), which can also be fdimthe”"Documentation” Section
of Wiki-Bo.

4.1.2 Bias Frames

Since we want to have a high S/N in the daily master Bias foh eéght, we need series of 10
bias frame Often the rst Bias frame will have to be thrown away and rafeel, so if you take
11 bias frames we have a good chance that 10 of them are usab&CCD has prescan and/or
overscan strips, try not to cut them away from images (bolibregions and science frames),
so they can be used for further checks on the Bias level gtahihless the CCD readout time
becomes unbearably long.

Instrument speci c tips on Bias frames:

REM. Bias frames are not taken. REM is not nitrogen cooled, toeeafark frames
are taken periodically by the staff and they already inclidebias level and pattern;

Calar Alto. Bias frames for CAFOS have different sections if they aremator
spectroscopy or photometry;

San Pedro Martir. Apparently, there are some light leakages within the imsémt,
so bias frames should not be taken in the afternoon when ihéo® much light,
but: (i) in the late twilight after sky ates(ii) once during the night; anii) in the
morning twilight before the sky ats.

4.1.3 Dome Flats

Dome ats should be obtained every afternoon. They shoule tlae maximum allowed num-
ber of counts in linear regime for the detector (i.e. if a CGiusates around 64000 counts,
40000 is a good reference value). At least the rst frame chesequence should be inspected
visually to check for the counts. 10 good ats for each lteygically B,V,R) are suf cient.

Instrument speci c tips on Dome Flats:

REM. Flats are periodically taken by the staff;

TNG. No dome ats are allowed there;

5For very old instruments, the Bias pattern can vary duriegiiight. Check the IFP reports on bias stability or
ask your support astronomer whether it is necessary to tasefBames during the night as well.
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Calar Alto. As in the case of biasses (see above) remember to use thedpf@o
CCD section for imaging, and not the one for spectroscopy;

San Pedro Martir. Dome ats are unreliable, due to telescope shadows on the
dome at screen inside the dome.

4.1.4 Sky ats

Photometric sky ats should be taken every night, prefaedigtduring the evening twilight, but
also in the morning twilight for slow instruments where ihdze dif cult to complete the whole
sequence. However, if there are many clouds at twilight, @late should be used instead
(SectioZ.IR).

Things to bear in mind:

the ideal number of counts (if the CCD saturates at 65000ts@pproximately) is
of about 40000; however, anything between 15000 and 50000@ién principle
be useful;

if the telescope is tracking, apply small offsets after eaxqbosure to allow for star
removal; if the telescope is not tracking, you do not neecyaany offset;

at least 5 good ats for each Iter should be obtained, in caé@roblems, slow
instruments and so on, try to obtain at least triplets of gats]

the best Iter sequence in the evening twilight is B-V-R;{hile in the morning it
is (I)-R-V-B.

Most telescopes provide lists of blank areas in the sky forelding. If not, you can use the
areas listed in Tab[@ 7 here, taken from Christian et al. §)88d the FORS1 It These areas
can be considered empty of stars within a eld of view of* 7' approximately.

Instrument speci c tips on Twilight Flats:

REM. ats are periodically taken by the staff;

Calar Alto. the CCD readout is quite long, even if the CCD section for phutry
makes it a bit faster, you may need to use the morning twikghivell, so please,
try to obtain triplets of good ats at least;

TNG. no dome ats or morning twilight ats are allowed there, saritght become
impossible to have all the needed calibration frames evigiytrtry to have at least
good triplets for one or two lIters every night, rotating dts during the run;

"http://www.eso.org/sci/facilities/paranal/instums/firs/tools/FORSStd/FORSStd. htm
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Table 7:Blank Flat Field Areas

Name Epoch R.A. Dec

SGP J1950.0] 00:48:30.3| —28:03:01.0
0102-265 J1950.0 01:02:48.5| —26:34:25.0
0248-196 J1950.0| 02:47:46.6| —19:46:11.1
Blank 1 J1950.0( 04:25:46.0] +54:09:03.0
0427-36 J1950.0| 04:27:26.1| —36:25:16.0
9090-7 J1950.0] 09:09:32.6] —07:38:26.0
CT1 J1950.0] 10:04:27.0] —02:19:00.0
1101-264 J1950.0] 11:02:23.5| —26:43:56.7
CT5 J1950.0| 12:26:08.7| —06:38:29.0
CT2 J1950.0| 12:54:58.7| —02:07:04.0
Blank 2 J1950.0| 13:04:33.0| +29:50:49.0
SER1 J1950.0] 15:13:13.9] —00:31:47.5
SPKS 04 J1950.0] 15:39:43.0] —33:56:54.0
SPKS 12/Blank 3 J1950.0| 16:49:42.0| —15:21:00.0
SPKS 08 J1950.0| 17:31:06.0] —25:44:24.0
SPKS 09 J1950.0] 18:02:01.0] —04:32:36.0
SPKS 10 J1950.0] 19:00:48.0] —37:21:18.0
SPKS 13/Blank 4 J1950.0| 19:19:09.0 +12:22:05.0
SPKS 14/Blank § J1950.0| 21:26:54.4| —08:51:41.0
2335-40 J1950.0| 23:34:34.6| —39:49:04.0
2345+007 J1950.0| 23:45:45.9| +00:40:40.0
Blank 6 J1950.0] 23:54:08.9| +59:28:18.0

San Pedro Martir. A method that helps in obtaining a good number of counts is
described in Section”A3.1. Always remember that the mimnexposure time to
avoid shutter vignetting is 10 sec.

4.2 Photometry Observations
4.2.1 Absolute Photometry

If the sky is clear, you should observe 3 standard elds (d.gndolt elds) at
2 different airmasses edthand use the night to acquiedbsolutenight points of
desired target SPSS; both the standard eld and the targg@3Rould be imaged
using the "night point” observing sequence described irtiSeE.2.2;

8ldeally, the two airmasses should differ by at leagsiM ' 0:8, but of course observing at AV is not
reasonable so, depending on the case, some compromisebeondtessary.
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If the sky is not clear, do not waste time on standard elds andcentrate on
relative photometry, e.g. night points for long term variability (8en[£.Z.2) and
time series for short term variability (Sectibn4]2.3);

Instrument speci c tips:

Loiano, Calar Alto & TNG. The Northern hemisphere is already well covered by
San Pedro Matrtir, so no absolute photometry is strictlyessary in these obser-
vatories, however, in case of exceptionally clear nightsyduld be nice to take
absolute night points, to compare with San Pedro Martir;

San Pedro Martir. This is our main source of absolute photometry in the Norther
hemisphere, and therefore every clear night should be dévotabsolute photome-
try, with no fear of repeating already observed SPSS if notaegets are available;

REM. No absolute photometry can be done here;

NTT. Thisis our only source of absolute photometry in the Southemisphere, so
every clear night should be devoted to absolute photomeittyno fear of repeating
already observed SPSS if no new targets are available;

4.2.2 Long Term Variability Night Points

As discussed in Sectidd 1, each and every candidate SPS&I sfeohecked for long term
variability, with a campaign of three years, where the statiserved approximately once every
three months. One single observation of an SPSS in one sightled aNight Point When the
night is clear and Landolt standard star elds are obsertreielative night point becomes an
absolutenight point.

Night points should be taken in three lters (typically BR). Three exposures should be taken
for each Iter. Always check the image quality at the telgse@dSectiof 4.214), in particular be
sure that at least two good comparison stars are preserd ielthof view. Please apply small
offsets between different exposurestiiering), if possible. Dithering helps in case of hot or
dead CCD pixels and columns, cosmic spikes or photometrapoént distortions. An example
of good dithering pattern is:

First exposure. Target SPSS in the center of the image;
Second exposureOffset the telescope by +1@bth in RA and Dec
Third exposure. Offset the telescope by —20” again both in RA and Dec.

Instrument speci c tips:
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San Pedro Martir. La Ruca is not able to perform automatically any dithering
when guiding (Sectiofi”A35), therefore dithering can beided if it takes away
too much time and concentration;

Loiano. The telescope looses easily the guiding star, so eitheritherohg pattern
could be made very small (+5” and —10”, for example), or agdidt all.

4.2.3 Short Term Variability Series

As explained in Sectiofl 1, WD near the instability strip amd $ubdwarfs will need a check
to exclude short term variability. Time series have to bewigd for each of the marked SPSS
in the”SPSS Lists & SummariesSection of Wiki-Bo. The image quality should be checked
periodically during the series, see Secfion4.2.4 abovihiorequirements on S/N and pointing.
The golden rules for variability series are:

The time series should laagt leastone hour;

The time series should contaanleast30 exposures;
There should bat leasttwo comparison stars in the eld;
Do notapply anydithering

Take also one night point before or after the series (SeiaR), if possible.

4.2.4 Image Quality

Table 8:Imaging Field of View of Adopted Instruments

Site Telescope| Instrument FoV
Loiano Cassini BFOSC 1P 126°
Calar Alto | 2.2m CAFOS 168 16
La Palma | TNG DoLoRes | 9:4° 9:4°
San Pedro 1.5m La Ruca 4:20 4:20
La Silla REM REMOS 100 10
La Silla NTT EFOSC2 910 9:1°

S/N. Make sure that the target SPSS does not saturate, and thae#kest com-
parison stars have at least a few thousand counts; as a nmm{see below) there
should be at least two good comparison stars in each eld; ridinains true also
when taking absolute photometry, since those images sheuldeful also as rela-
tive night points for long term variability;
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Centering. Having the star approximately in the center of the image iteqm-
portant to be able to combine night points obtained by dfférobservers, with
different instruments, because it maximizes the chancawhly the same compar-
ison stars in each of the night points during the three yedss; take good care to
avoid placing the target SPSS on bad columns and pixels;

Comparison Stars. Make sure there are at least two good comparison stars in the
eld; if not, do not move away from the center, but leave ttzaget for an instrument
with a larger eld of view, if any (TabldI8); in the unlucky casn which you are
already using the largest eld of view available, then pkeds move the star from

the center of the image to maximize the number of good cormpastars.

5 Night and Run Closing Operations

Closing operations are fundamental to us, consideringdiffarent people might be observing
and reducing data, at different locations, simultaneowosljust very close in time. For the
same reasons, it is important that you close your run as se@ossible: this will minimize
unnecessary repetitions of observations. If you nd anyopgms in performing the run closing
operations, please contact us without hesitation (Sefifin

5.1 Night Closing

|mght |nm::m|eou Report ||:n:aLug |Dtha1' |Woatma- ||:ma
'119 Aug 2ﬂﬂa'|TBD '|rep+targets|§ |elog (pdf) & |Nn |{3Iear, seeing 1.21.5" |TBD
|2ﬂ Augzana'|TaD '|rep+targets@ |Elng (pdf) & |No |c|ear, seeing 1-2° |TBD
'Iz1 Augznﬂa'|mt: '|rep+targets @'|e|&g (pdf) @ '|No '|c|aar. seeing 1°-2.5" |TBD
Izz Aug 2nna'|TBD '|rep+targets & |el{:g {pdf) @ |Nn |Glear, seeing 1%-2.5” |TBD

Figure 2: Portion of théObserving Logs” Table in each Run Page in Wiki-Bo, showing the
rst four nights of the August 2008 run in San Pedro Martirtwhyperlinks to the end of night
reports, observing logs and weather information.

5.1.1 Observing Logs

Observing logs should always be prepared using the Nighs E«ngnﬁ a preset Word table that
can be edited with any Microsoft compatible Word softwareaf®f ce, Open Of ce, Of ce

%In the exceptional case in which they are taken on papemtiseshould be scanned to produce clearly readable
pdf les, one le per night.
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for Mac and Microsoft Of ce). The table can be found in the WWBo Section”Observing
Tools”, under théTools for Run Execution’heading.

If you have editing access to the Wiki-Bo pages you should laik each night log, along with
weather information, in th&Observing Logs”Section of your Run Page in Wiki-Bo (as shown
in the fourth column in FigurEl 2).

5.1.2 End of Night Report

The end of night report (EON) should be submitted throughwtek interface that can be found
in the Wiki-Bo Section”Observing Tools”, under the"Tools for Run Closing Operations”
heading. If you have editing access to the Wiki-Bo pages ymulsl also link each End of
Night report in the’Observing Logs” Section of your Run Page in Wiki-Bo (as shown in the
third column in Figur&R).

5.2 Run Closing

Observations

Run ID: P-005

Starting Night: 5 Feb 2007

Number of Nights: 3

Observing Site: Loiano

Telescope: Cassini

Instrument: BFOSC

First Observer: G. Altavilla

Second Observer: | Bruni

Sky Conditions: Vells, bad seeing
Motes: Bad time (overcastrrain) in the 2 last nights (6-7 Feb)
End of Run Report: EORIojianoFeb07.txt &

Figure 3: An example of thtRun Description” Section in the Wiki-Bo run pages. The EOR is
linked in the last line.

5.2.1 End of Run Report

The end of run report (EOR) should be submitted through the iweerface that can be found
in the Wiki-Bo Section”Observing Tools”, under the"Tools for Run Closing Operations”
heading. If you have editing access to the Wiki-Bo pages ymulsl also complete thdkun
Description” Section in the Run Page (Figue 3), and link your EOR thereads w
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5.2.2 Data Backup

Please, do not forget to prepare a complete CD or DVD backubpeoflata taken in the entire
run and to send it to our postal address in Bologna. The datadbe divided in subdirectories
for each night. If CD or DVD backup is not convenient in yourtpaular case, please contact
us to arrange for another way of backing up the raw data.

5.2.3 Upload in the Raw Data Archive

To share the effort of maintaining our DB&A, you should uglogour own data in the Raw
Data Archive. Detailed instructions can be found int88SS Database & Archiveinder the
"SPSS Raw Data Archiveheading. Please contact us to obtain the appropriate dialicto
access Wiki-Bo and the archive machine, or in case of anytdoytroblem.
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A San Pedro Martir Detailed Instructions

Originally prepared by J.M. Carrasco & M. Monguio

San Pedro Martir is our main source of absolute and relativgometry in the Northern hemi-
sphere. This Appendix gives a practical and easy to browseflinstructions to operate the
imager La Ruca mounted at the 1.5 m telescope in the San Pdatto bbservatory, in Mexico.
The support astronomer will help you if you have any doubtsroblems and more information
and the user's manual can be found in the San Pedro Martipagsh
http://www.astrossp.unam.mx/indexspm.html

A.1 Switching on the Interfaces
A.1.1 Telescope & Dome Controls

To switch on the Graphical User Interface (GUI) that corstitble telescope and the dome:

Click on thelnstrumentacion icon accessible from the Desktop.

Click on theConsola icon to open the telescope control interface (seelfrig. 4).

Control de Telescopio

[TEcEscopo]| cataloso |
MOYS RELATIVOS INFOLUTIL e
| | % 00 POSICIONADO
(pECEiL :‘\! \; AL 0000001 1 AUTOMATICO
i TS: 07:35:197
| e I Y _Du: 245458250 |
£ 2]

EDITAR COORDENADAS IM.A. 1.00

— | L
‘ o] ‘ POSICIONES FIJAS || ACIM: 357.7 ‘ & | »
|i

INSTRUCCIONES MAS USADAS

Novere = oee [ eeoch [ ever rotsea &

Figure 4. Telescope Control
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A.1.2 Guiding Camera Controls

To switch on the GUIs that manage the nder and the telescoping:

Click on thelnstrumentacion icon accessible from the Desktop.
Click on theGuiador icon to open the TV guiding system.
A new window with three buttons appears (see Hg. 5, uppegljan

Guiador : GUI for moving the guider (Fid.5, left panel);
GSC : GUI for the Guide Star Catalogue) nder (Fig. 5, middle pBne
Camara : GUI for the guiding camera display (Fig. 5, right panel);

V. guindorIs0ik.

, SCARIHAA
ciones I
DESEADAS Tint.
ACTUALES i 0
R [ 00
e 2066 N s EXPONER |
0.0
2477 Foco+ | Foco- ror |
FOCO 0.0
75 LENTOS roco |
MUEVE ARIDEC s [EF ESPEJO  FUERA SFOCO |
MUEVE Foco |
CENTRO ARIDEC canceLa |
CAMARA
# fioon
AR fpgg  oFseTAR
pec [ | SR |
Hormal oca 20000 0000.00 | +0000.60 Normal CONT[ U F.BINNING: 2
BUSCA EN 6SC |

Figure 5: Guider camera GUIs

A.1.3 Finder Camera Controls

To switch on the nder camera GUI:

Click on thelnstrumentacion icon accessible from the Desktop.

Click on theBuscador icon to open the nder camera control (FIg. 6, left panel).

A.1.4 Focus Controls

To switch on the Focus GUI:

Click on thelnstrumentacion icon accessible from the Desktop.

Click on theSecundario icon to open the focusing system interface.
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Figure 6: Finder Integration GUI (left), Focus GUI (centand CCD Gui (right)

A.1.5 CDD Controls

To switch on the CCD GUI:

Click on thelnstrumentacion

icon accessible from the Desktop.

Click ontheOAN's CCD Va3icon to open the CCD control interface. It also opens
an IRAF terminal and the DS9 window.

Enter the following information to be included in the headethe images:

CCD : SITE1
Instrument : RUCA
Telescope: 1.5m

Observer : Observers names
Click on Continue , the CCD interface is now open (FIg. 6, right).
Enter theDirectory = name to store the images.

Enter theBase Namefor the pre x of the image le names.

A.2 Preparing for Observations

A.2.1 Moving the Telescope

There are three switches on the telescope console[{Fig. . r$t one, Consola , should
always be on and never switched off. You have to switch on ¢ltcersd switchMotores |, if
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Figure 7: Telescope Console Switches

you want to move the telescope; the third switEitractor  is a fan that cools the engines
and is only needed in summer.

To actually move the telescope, you can:

Select the desired star from a catalogue: use the telesoop®lGUI (Sectioh A TN,

Fig.[); choose th€atalogo tab, then théArchivos tab and select among the
available catalogs in the directoBatalogo ;to select, simply select the appropri-
ated row and click oMueve Telescopio to send the telescope to the position;

Add your own catalog to th€atalogo directory; it should have th®bs exten-
sion and respect the formatD name alpha delta epoch magn com-
ments ; then you will be able to freely select objects from your taga

Enter the coordinates witaditar coordenadas in the Telescope GUI (Figl 4);

Use one of the two xed telescope positions(clickPosiciones fijas , Fig.[3),
the zenith oiCenit and the one for nitrogen lling oPoner lona

A.2.2 Nitrogen Re |l

Normally, the night assistant and the daytime staff willeaare of re lling the nitrogen. But
in case the temperature rises above the safety limits, yofotlaw these steps

Check the CCD temperature every 6—8 hours; send the telegoopenith (use
Posiciones Fijas , Fig.[4), check the temperature (Fig. 8)and write it down
on the telescope logs. The ideal temperature is ab88t8 deg

If the temperature is signi cantly higher than that, sene tblescope to theoner
lona' position (use verb'Posiciones Fijas', Figd4) to start the re lling
procedure;

Use always gloves to manipulate the nitrogen pipe once ttiegan is passing
through; the pipe in fact freezes and can hurt your skin;
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Connect the nitrogen cylinder with the instrument throuigé input pipe (Figld8,
right). Be sure that it is done correctly, otherwise that lsarsome leakage that can
compromise the re lling.

Open the nitrogen handle on the cylinder; nitrogen passesigh the pipe and
some cool gas comes out from the dewar escape pipe; waisonti liquid comes
out instead of the gas; now the nitrogen re Il is almost coetg]

Close the nitrogen handle for a while, when the liquid stoflisg, open it again
a little bit more until the liquid comes out again; then clasand disconnect the
nitrogen cylinder from the instrument;

Send the telescope to the zenith again; check the tempei@tdrwrite it down on
the telescope logs.

Figure 8. CCD Temperature display (left) and nitrogen iiadl procedure (right).
A.2.3 Bias Frames

Please take into account that there are light leakageshetmstrument, so it is better to take
bias frames when the sky is dark and the dome lights are ofbbtain a bias sequence, you
will work with the CCD GUI (Fig [®, right):

Set theDirectory andBase Name
Set the Object name, for example &eas ;
Select the desired number of exposures, for example 11;

The exposure time is irrelevant if you use Bias button to launch your series of
bias exposures, because it will automatically be set to.zero
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A.2.4 Dome Flat Fields

Dome at elds are unreliable because the shadow of the talps itself makes the illumination
of the at eld screen non uniform; nevertheless, dome aw@ncbe used to build bad pixel
masks, or to measure the CCD linearity even if they are ndepiy illuminated. To obtain
dome ats, through the CCD GUI (Fig. 6, right):

Switch the two dome lamps on, do not point them to the at eldeen, but try
rather to illuminate the screen indirectly, minimizing tieéescope shadow;

Set theDirectory  andBase Namein the CCD GUI;

Set the Object name, for example Beme

Select the Iter you want to use;

Select the appropriate exposure time (see Section 4.1.3);
Select the desired number of exposures, for example 10;

Push theFlat  button to start the at sequence.

A.2.5 Opening the Dome

Figure 9: Dome/telescope paddle (left), dome controlsegreuttons, center), mirror cover
controls (white buttons, center) and the dome opening otsnfright).

To open the dome:

Rotate the dome to the zero position (you can use the paddi®(feft), the con-
trols on the wall (Fig.9, right) or the Telescope GUI in th@tol room (Fig. 4). To
Check the zero position, make sure the two arrows (Fig 1f),de¢ aligned, if not,
warn the dome staff. The actual dome position can be seereifdlecope GUI

(Fig. 4);
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Go up the stairs onto the platform and connect the power wisipply power to
the done slit covers. Then, use the dome cover controls;QHight) to open rst
the upper cover, and when it has started its movement, yoopam also the lower
cover;

If the temperature is very low, do not open the dome completbeit leave the nal
meter or two covered, so that if it freezes you can later mboback and forth to
break the ice when closing (do not do this with the telescopentovers open!!!);

IMPORTANT! When the two dome covers are opened, remember to disconnect
again the power wire, otherwise it will be stretched durieg@ movements!

A.2.6 Opening the Mirror and Finder Covers

Figure 10: The dome alignments arrow (left), the telescopeomcovers (black panes, right)
and the nder (blue tube, right) covers.

The mirror cover and the nder cover (Fig. 10) must be alwagsred after opening the dome,
and not before, to prevent something from the dome to fadiatliy into the mirror. To open the
covers:

The mirror covers can be opened with the white switches oddnee wall (Fig. 9,
center), by strictly following the order indicated on theitshes;

The nder cover can be opened by pulling the cable that cambed at the base of
the nder.

A.3 Observing the Sky
A.3.1 Sky Flats

Sky ats are very easy and fast to take with La Ruca, if youtstarly after sunset and if you
have only three lters, asin our case. You will almost nevappen to need the morning twilight
as well. To obtain sky ats:
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Point the telescope to a region in the sky devoid of starskblalds, Table 7),
possibly to the East. See Section A.2.1 to see how to movekbscbpe;

Set theDirectory  and theBase Name, setObject to, e.g.,Skyflat ;

Select the Iter in the CCD GUI (Fig. 6, right). Remember therrect Iter se-
guence (Section 4.1.4);

If you switch off tracking, the few stars in the eld you are s#yving will natu-
rally move after each exposure, otherwise, when trackergember to apply small
offsets after each at exposure, to allow for stars removal,

Soon after sunset, start taking a movie (as you do for fonggskie secondary, Sec-
tion A.3.2) of a small CCD region and check the counts by mgvie mouse over
the image in the DS9 display;

When the counts reach down approximately to 7000 in the B bamad are ready
to start with the at sequenc® if you are taking ats in the morning, wait until the
counts reach up to 1500 in the R band;

Stop the movie witlCancel in the CCD GUI (Figure 6, right) and Switch again
to Full Frame readout mode;

Select the appropriate exposure time: B=10 sec; V=14 set7Rec;

Start the at sequence by setting the number of exposuresattdby pushing the
Flat button on the CCD GUIL.

A.3.2 Telescope Focus

The telescope is not always well balanced, the pointinggthding and the focus change a lot
with position. We advise to take the focus often:

Point the telescope (Section A.2.1) to a bright star clog®to next target, remem-
ber to switch off the autoguider before moving the telescape to set the image
intensi er to the minimum gain value (Fig. 11, left);

10These number of counts are motivated by the following foesul

N N pi
Nmax = —max Tbies N bias 1)
texp:B
N mi N pi
Nmin = —min _Thias 4 N bias (2
texpiR

beingnmax andnnmin the number of counts per second to start the evening and ngpskiy ats respectively,
Nmax = 64000 andN pyin ) = 15000 the maximum and minimum admissible number of couiiges = 10 and
texpr = 17 is the exposure time of the sky ats B andR, respectively, aniNpias = 640 is the bias level. The
resulting values are in fattnax ~ 7000andnmn 1500
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Take a test image of the eld you are pointing at;

Draw a small square marker around the best star in the elt thié mouse in the
DS9 window;

Push theDS9 ROIlon the CCD GUI (Fig. 6, right)

Push theMovie button in the CCD GUI, setting the exposure time to a smalleal
such as 1-3 seconds, depending on the star brightness;

DS9 will show images of the star taken every 1-3 second (aslyose);

Use the nder paddle in the control room (Fig. 11, right) tcaolge the focus by
small amounts with th&oco button until your star becomes round and small; you
can also use the Focus GUI (Fig. 6, middle);

Stop theMovie and set the CCD GUI tbull Frame again.

Figure 11: Guiding camera monitor (left) and nder paddiglt)

A.3.3 Correct the Telescope Pointing

As we said, depending on the observing run, the telescopet islways well balanced, so the
actual pointing might vary a lot with position (up to 5'-6.ei, more than the CCD FoV). If you
do not recognize your eld, do the following:

Point the telescope to a well known bright star close to ydiject in coordinates
using the telescope catalogs (Section A.2.1); be sure thaswitched off the auto-
guider and that you set the guiding camera gain to the minimum

Take a test imagdrhage button in CCD GUI, Fig. 6, right) of the eld containing
the star;

SelectLine A on the monitor to view the nder eld (Fig.11, left) and tunbe
monitor gain until you see the star;
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Move the eld using the paddle GUI in the Telescope GUI (Fijy.of the nder
paddle (Fig. 11, right) until the star is well centered in thder eld (red cross
painted on the screen);

In the Telescope GUI, click oimstrucciones mas usadas and choos€or-
rige coordenadas  to correct the telescope pointing.

A.3.4 Centering your Target

Once you have pointed the telescope, you should rst putdahget SPSS to the center:

Take a testmage inthe CCD GUI (Fig. 6, right) of 10—-30 seconds, depending on
the object brightness;

The image axes in DS9 are usually set up such that N is left aadii (depending
on the derotator position); if you want to identify the eldtWwa nding chart, you
might need to rotate the eld by 90 degrees and switch the X exDS9, to have N
up and E left; if you do so, thRoi to center  feature will not work anymore;

Either select the object with the cursor in DS9 and then pRessto Center
(but this will not work if you switched the axes with DS9) oreuke Telescope GUI
(Fig. 4) arrows to offset the image by the desired amount;

Take another tedmage to check that your offset was correctly applied (the N-S
offsets often can fail, so be sure to check!).

A.3.5 Guiding

Normally, you will need guiding only for exposures longeath60 seconds, approximately.
However, sometimes the telescope is not tracking well, ¥angle when you are at low air-
masses, if breeze or wind blows directly on the telescop& @oime positions close to the
zenith. So we advise to guide even for short exposures:

Click onBusca en GSC on the Guide Star Catalog (GSC) GUI (Fig. 5, center),
and choose the most convenient star among the ones that @spezlored dots by
clicking on the corresponding magnitude box;

Click on theAl guiador button (Fig. 5, center) to send the offset coordinates to
the guider;

Click on theMueve AR/DEChbutton in the guider GUI (Fig. 5, left) interface;

Adjust the gain of the intensi er (above the guiding mongoreen shown in Fig. 11)
according to the selected guiding star magnitude;
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Select a suitable integration time for the guiding star @e@amara autoguiado
interface (Fig. 5, right), usually between 2000 and 3000iseitonds;

Click on theFoco button inCamara autoguiado to obtain a sequence of im-
ages on the monitor. A window sayif@ancela el autofoco appears to stop
the autofocus when needed;

Use theN,S,E,Wbuttons inMovimiento guiador (Figure 5, left), to move the
mirror of the guiding camera until the guiding star appedose to center of the
monitor; you can toggle full speed/slow speed withapidos/Lentos  button
when moving the guiding camera;

Once done, clickOKin the Cancela autofoco  window that appeared when
you startedoco and wait until the star image appears in the guider GUI (Fig 5,
right);

Click on the star image with the mouse and the guiding box apibear around
the star; now you can click oAuto to start guiding and a small window saying
Cancela el autoguiado will appear to stop the autoguiding when needed.

A.3.6 Exposing

To take an exposure of your SPSS or Landolt eld:

Be sure that th®irectory andBase Namein the CCD GUI (Fig. 6, right) are
the desired ones;

Be sure to have correctly identi ed and centered you elddsmn A.3.4);

Be sure that you started guiding — this might be needed eveshimrt exposure
times (Section A.3.5);

Select the desired Iter and exposure time in the CCD GUI; gan also select the
number of exposures you want to do consecutiely

You can now start your exposure (or your exposure series)libkirmy on the
Object button;

You can apply some dithering (Section A.3.7), but we do neisadto do so with
La Ruca observations;

You can cancel an exposure with the @ancel button.

Lwhile if you change the exposure time during an exposureCBB GUI will ignore your new command, if
you change the number of exposures during a sequence the CCRilGinstead use the new number you put in.
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A.3.7 Dithering

When not guiding, applying small offsets is quite easy, gdime Telescope GUI arrows as
described in Section A.3.4. However, if you are guiding (#md might be needed even for
short exposure times), there are two methods that you carThed are both complicated and
therefore we advise not to dither in the case of La Ruca obsens.

First method:

After the rst exposure (Section A.3.6), switch off the agtader (Section A.3.5);
Apply the desired small offset (Section A.3.4);
Restart the autoguider (Section A.3.5);

Start the next exposure (Section A.3.6).

Second method:

After the rst exposure (Section A.3.6), go to the autogui@&Jl (Fig. 5, right);

Move the guiding box by at most half of its size (to avoid lgsthe guiding star
completely); you can resize the box in tO@tions menu to suit your needs;

The guider will try to recenter the star in the box and willréfere move the tele-
scope by that same amount, in the opposite direction;

Start the next exposure (Section A.3.6).

As can be clearly seen, both methods are tiresome and cdhiresonfusion if you spend the
whole night switching on and off the guider after each expesu by moving the guiding box
in small steps. So we reiterate that it is not strictly neagsso dither in the case of San Pedro
Martir observations.

A.3.8 Using Macros

The use of macros is extremely convenient for those expasegaences that do not require
guiding. The macros in fact cannot control the guiding camé&¥e also remind that even for
short exposure times (40—60 sec) the autoguider can halskeprse under certain conditions, so
when you launch a macro, be sure that the rstimages comeigiutt otherwise interrupt the
macro and observe the target manually (Section A.3.6).

A macro is an ASCII le containing commands. A few useful coamads are:
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FILTRO 2 : change to Iter number 2 (2=B, 3=V, 4=R);

DELAY 7000: produce a delay (in milliseconds) between commands exetut
since for example the Iters need some time to physicallyiggtiace;

TINT 15: select an exposure time of 15 seconds;

EXPON: start the exposure;

AROF 5 +A: offset in right ascension of 5% means East and means West;
DEOF 10 -D: offset in declination of 10"+ means North and means South;

BEEP: the computer beeps when the macro is complete.

All of the parameters that are not explicitly set in the matake their default values, so be
careful when writing your macro. To launch your macro:

Load macro with théoad_macro green button in the CCD GUI (Fig. 6, right);
Click onRun Macro inthe CCD GUI (Fig. 6, right).

To abort the macro, click o8ancel .

A.4 Ending the session
A.4.1 Nitrogen Re ll, Again

See Section A.2.2.

A.4.2 Shut off Interfaces and Monitor

Not all the interfaces (Section A.1) need to be shut off evegit. But surely you must:

Shut off the monitor (Fig. 11, left);
Shut off the image intensi er that sits on top of the monitor;

Shut off the nder by clicking orDetener (Fig. 6, left).
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A.4.3 Park Telescope

When you stop observing, for bad weather or for the end of idpetn

Shut off the interfaces (Section A.4.2;

Move the telescope to the zenitAdsiciones fijas in Fig. 4);
Close the mirror cover, and both nder covers (Section A2.6
Close the Domatfter closing the mirror covergSection A.2.5);

Put the dome either in the zero position or, if there is stnomgl and/or rain, a few
tens of degrees to the West, so that the dome slit appearsaigtit side of the
ladder and of the dome doors.

A.4.4 End of Run Report

Besides the EOR reports internal to Gaia, you will nd in thenSPedro Martir webpage a link
to theReporte n de temporada.e., end of run report.

A.4.5 Data Backup

You should backup all the data since the telescope staff doegrovide this service, and the
data will be deleted sooner or later. We suggest:

If you have a laptop with you, transfer all data on it from eitbeta.astrossp.unam.mx
(the main machine for storing data) or haro.astrossp.unanfa backup server
where the data are kept a bit longer);

Anyway, try also to transfer your data in your home institvi@ as an additional
safety measure;

Then, follow the normal instructions in Sections 5.2.2 ari&
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B REM Detailed Instructions

Originally prepared by G. Altavilla

The REM telescope is our main source of relative photometrthe Southern hemisphere.
You can nd more information at the REM webpdge Since REM is a robotic telescope,
operated remotely, observations are carried out by the REfflesccording to our target list and
observing instructions.

Figure 12: The REM robotic telescope.
B.1 REM observing strategy

Table 9:REM Observing Strategy

Observations Targets Mag | Description

Short Variability Series V<10.5 40 60 s,V band;

("Type a” observations) 70 4s,Jband

Two consecutive series just once V>10.5 18 180s, V band;
150 20s, J band

Long Variability Night Points V<10.5 3 60s, V,R,I bands;

("Type b” observations) 20 4 sJband

Two points every 6 months V>10.5 3 180 s V,R,lI bands
20 20 s Jband

The REM staff is already aware of our observing strategyctvipnsists of short term variabil-
ity series (Section 4.2.3) and relative night points (2et4.2.2), indicated in the REM proposal
as"Type a” and”Type b” observations, respectively. No absolute photometry isriakl he
REM does not have a standard Johnson B lIter, so we observeRp.\Additional J band
observations are done in parallel with no additional expaxi®bserving time (see Table 9).

http://www.rem.inaf.it/
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The reason why the short variability series are made of twseoutive’l hr” blocks, is that
the REM system is not well suited for handling OBs (Obsenblarks) lasting more than one
hour. Due to overheads, 1 hour block providesl8 frames for a typical star fainter than
V=10.5 (i.e. the bulk of our sample). From our experiencss lhhan 30 points are often
not enough for building a reliable light curve. The nightmidor long variability will be taken
twice each period (6 months). We selected two exposure timigy60sec for V 10.5; 180sec
for V > 105) to keep the strategy as simple as possible, as needed bytcrbescope, and
to reach a suitable signal to noise also for eld stars, withgaturating the brightest targets.

B.2 Sending Observing Instructions

Usually, before starting a new observing period, we sendmaiéto the REM staff containing
a short description of the observing strategy and we attdish af target$® where the kind of
observationsType aor "Type b”) are clearly marked. Since the telescopet®s 1 eld of
view, nding charts are usually not requested.

You can nd a good example of the typical e-mail in th@bservations Preparation’heading
of the V-007 (REM service observing from August 08 to Jan'B@)n Page” in the Wiki-Bo,
accessible through tH®bserving Runs and Proposalsrable.

B.3 Retrieving REM Data from the TNG Archive

You can freely browse the REM archive through an easy webderfacé?, employing
various selection and sorting criteria, including P.I. mamight, instrument and so on. To
download the data you will need a username and passwordydhatan obtain by contacting
us (Section 1.2). As an example, to select all the imagesrauatan a given month (February
2008) you can use the following command, to be put in tfiedr WHERE clause ” eld:

pi _coi LIKE '%pancino%' AND date _obs > '2008-02-01 22:00:00' AND
date .obs < '2008-03-01 12:00:00'

Upon downloading, a tar le is produced that contains all ilmages obtaineday by day.
If we only want to download the images obtained in the lashhaf February (2008-02-29 -
2008-03-01), we ¢ an use the command:

pi _coi LIKE '%pancino%' AND date _obs > '2008-02-29 22:00:00' AND
date _.obs < '2008-03-01 12:00:00'

13This is not necessarily the same target list included in thegsal, since the proposal is prepare@ months
in advance with respect to the beginning of the correspanalserving run.
Yhttp://www.rem.inaf.it
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B.4 Preparing the Observation Summaries

Each time an OB starts, the P.I. of the programme (E. Pancetw@ives an e-mail. Another
e-mail is also received when the observation is succegstolinpleted, or is interrupted for
some reason. All the e-mails can be used to producé@bserving Logs” and the"Target
Summary”Sections of the various RENMRun Pages”in the Wiki-Bo, under thé Observing
Runs and ProposalsSection.

You also should prepare the EON and EOR reports, for whichngmd the weather and lunar
phase information If you want to check the weather cond#tipou can use the ESO meteo-
monitor archivé®. Please be sure to check the correct le, i.e. if you want tregam of the
night between the 21 and 22 of February 2008, you have totsble@2 of February. For the
lunar phase information, you can use the moon calendar oBA#A web site®.

B.5 Uploading REM Data to the SPSS Raw Data Temporary Archive

After the summaries are done, the data retrieved from the aiN@ive can be uploaded in our
"Rad Data Archive”. Instructions on how to upload data and useful scripts formearizing the
REM observation can be found in Wiki-Bo(see also Section 5.2.3).

http://www.ls.eso.org/lasilla/dimm/Archive/

8http://www.caha.es/WDXI/lunaCal.html

Ynttp:/lyoda.bo.astro.it/wiki/index.php/Help _Temp.Archive,
http://yoda.bo.astro.it/wiki/index.php/Tools for _Summarizing _Observations
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C Other Instruments Instructions

Figure 13: The Cassini telescope in Loiano, Italy (top}/dfte 2.2m telescope in Calar Alto,
Spain (top-right); the TNG telescope in La Palma, Spaint@motleft) and the NTT telescope
in La Silla, Chile (bottom-right).

Apart from the REM robotic telescope and the San Pedro Marbim telescope, we are also
using:

BFOSC@cCassini in Loiano, Italy;
CAFOS@2.2m in Calar Alto, Spain;
DoLoRes@TNG in La Palma, Spain;
EFOSC2@NTT in La Silla, Chile.
All these instruments are low resolution spectrograph& witaging capabilities. Therefore,

detailed instructions on how to operate them can be foundhenthird observing protocol,
dedicated to the main SPSS observing campaign EP-004.
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