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OPERATIONAL OPTIMIZATION

Back to the future of the semi-classical observing or SciOps 2.0 at VISTA:
--- no dedicated full night-time support astronomer
--- the (super-)TIOs run VISTA (!!1) and do on-the-fly ground-zero QC
--- the Shift Coordinator prepares the night (flats, std, 1-2 hrs of science)
--- Quality control on the fly (scripts + ftp opslogs + Garching)
--- Intelligent tools: SADT, OT3, Calchecker, pipeline+scripts

Why?
--- VIRCAM is a simple single-mode instrument
--- only 6+ programs (albeit, many OBs), for now
--- N0 Visitors



s VIKING
VIDEO =

VMC - VISTA Magellanic Survey : PI Maria-Rosa Cioni (Edinburgh) -- This survey will image 184 sq.degr of
the Magellanic System, i.e., the LMS, SMC, the Bridge, and the Magellanic Stream in YJKs. Multi-epoch
observations will constrain the mean magnitude of short-period variables. The survey will be used to study
resolved stellar populations, the star formation history of the system as well as to trace its 3D structure.

VHS - VISTA Hemisphere Survey : PI Richard McMahon ( Cambridge) -- The VHS will image 20 000 sq.degr
of the Southern Sky (exception areas covered by the other surveys) in JKs, 4 mag deeper than 2MASS and
DENIS. The 5000 square degrees covered by the Dark Energy Survey (DES), another imaging survey scheduled
to begin in 2010 at the CTIO 4 metre Blanco telescope, will also be observed in H-band. The area around both of
the Galactic Caps will be observed in YH as well to be combined with the data from the VST ATLAS survey. The
main science drivers of the VHS include: examining low mass and nearby stars, studying the merger history of
the Galaxy, measuring the properties of Dark Energy through the examination of large-scale structure to a
redshift of ~1, and searches for high redshift quasars.




VISTA survey observing strategies

Survey Area (deg?) Eilters and Depth (mag)

epth Measure(mag (100, AB)
Ultra-VISTA | 0.73 (ultra-deep) | 5a, AB Y=26.7 J=26.6 H=26.1 K =25.6 NB=24.1
VIKING 1500 5a, AB Z=23.1 ¥Y=22.3 J=22.1 H=21.5 Ks=21 2
VMC 184 10a, Vega ¥Y=21.9 J=21.4 Ks=20.3
AYATAY) 520 5a, Vega Z=21.9 Y=21.2 J=20.2 H=18.2 Ks=1 8.1
VHS 20 000 S5a, AB ¥Y=21.2 Y¥=21.2 J=21.2 H=20.6 Ks=20.0
VIDEO 15 5a, AB Z2=25.7 Y=246 J=245 H=24.0 Ks=23'5

UltraVISTA : Pls Jim Dunlop (Edinburgh), Marijn Franx (Leiden), Johan Fynbo (Copenhagen), Olivier LeFevre
(Marseilles) -- Ultra-VISTA aims to image one patch of the sky (the COSMOS field) in YJHKSs filters plus one NB
at Lyo emitters at z~8.8 (~30 are expected to be found). The science goals are: first galaxies, the stellar mass build-

up during the peak epoch of star formation activity, and dust obscured star formation.

VIDEO - VISTA Deep Extragalactic Observations Survey : PI Matt Jarvis (Hertfordshire) -- VIDEO is a 15
sqg.degr ZYJHKSs survey to study galaxy evolution as a function of epoch and environment to redshift of ~4 using
AGNs, galaxy cluster evolution, and very massive galaxies. Four fields: CDFS, XMM-Newton LSSS, ISO fielf , and
a new field. VIDEO is intermediate between the wide/shallow VIKING and the small/deep Ultra-VISTA.

VIKING - VISTA Kilo-Degree Infrared Galaxy Survey : PI Will Sutherland ( Cambridge) -- The VIKING
survey provides an NIR complement to the optical KIDS project. VIKING will image the same 1500 sq.degr of the

sky in ZYJHKSs to a limiting magnitude 1.4 mag deeper than the UKIDSS LAS. The main goal is to obtain accurate
photometric redshifts, (z > 1), important for weak lensing analysis and observation of baryon acoustic oscillations.

Other goals: hunt for high redshift quasars, galaxy clusters, and the study of galaxy stellar masses.
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CMD J-Ks vs. Ks
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Photo album of the MW VVVsurvey.org

2MASS JHK 2000



Photo album of the MW VVVSurvey.org

The VVVX survey: 1028 tiles §
Total Time ~2000 hs

Total Area ~1700 sqgdeg

~50% of the MW
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2MASS vs VVV limit for vvvsurvey.org
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AL Timeline

6 epochs in K for buige and disk: K _ =18/20 mag {sinnief:ﬂﬂﬂl‘l_ﬁl_.i poct “:'[Ultiﬂﬁlﬂr 20 | 0
- 2.¥Y.J.H, K single (quasi-simultaneously) epoch observations {btlm.- maps

variability 201 |

2 4 epochs in K_for bulge and disk

variability 2012
i 3 main part of bulge variability campaign (80 epochs, 652 h)
- map bulge and disk once per night -
variability 2013

- main disk variability campaign (similar to bulge, but 70 epochs; 525 h)

variability 2014
5 - bulge and disk observations in K band proper 20 I 5

20/9 epochs spread over the whole year .
subset will be observed more frequently (10-40 times per night | mﬂﬁﬂﬂs

2016
100% observed
100% reduced
>75% released

2017




—30 —40
Galactic Longitude [deg]

155 16 165 17 175 18 185
5 0 -5 -10 K.,-band limit [mag]
Galactic Longitude [deg]

R. Saito

Completeness

r e+—e D204

te StS & - - - e b204 (select)
20 ok

< bi14 (select)

Selection critera: max{posilion offsef) l=q 0.5 phoel

Completeness [%]

max(magin-magout) lag 0.75 mag

M. Hempel L

Input Ke magnitude




High-level data ~  Astemies~10*  yyusunveyorg

TNOs ~102

roducts: ASTROMETRY _ AGNs QSOs ~103
P high-PM ~10% g

SN ~104
BDs ~1oj /
i +~— CVs, Novae ~103
Transients =~10° -
\ LMXBs ~103
dM flare ~104

microlensing ~102

VARIABLES ~106 f WUMas ~3x10°
/‘-

- Semidetached ~10°
Eclipsing ~5x10°
\__ Detached 104

Ellipsoidal ~10% Planetary Transits 103

Periodic RR Lyrae ~104

Spotted ~10° f Cepheids ~103
/— Semiregulars ~104

\— LPVs, Miras, ~103

stellar associations ~102 dSct SXPhe ~104
CLUSTERS \

CATALOGS

Pulsating=~10°

open clusters ~10° RVTau ~102

ir =~ 2
globular clusters ~10 WVir ~10



g | ®@VVVdata ~ =5 | 'y -

- @ 2MASS ¢ o § w e =

\YAVAY)
CMDs

Ui
"

Color-magnitude
diagrams of bulge
and disk fields
compared with
2MASS.




18

| T T
field F170=d008

1=305.4 b=-2.0

a 0 Beuti type
ather pulsating
m binaries
slars with flares

long time-scale variables
N T T
= 0

2
s




A few RR Lyrae light curves
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Extreme Variables

The Deep Sky

'A'AY

Survey

Minniti et al. (2017, Apd, 849, L23)
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Extreme Variables

VVV-WIT06 may be:

(1) the closest Type | SN observed in about 400
years (0.7-2.2 Mpc),

() an exotic high-amplitude nova that would
extend the known realm of such objects, or

(1) a stellar merger.
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Background Galaxies

VVYV field d003
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1962-2012 i * ‘ I © I +- - [ L I + * = Fig. 4. VWV Survey ohservations completed in 5 Ks epochs until 0c126", 2010, These s
3 observations of the first year were intended {o test the variability search techniques, and
1o provide a long term baseline for stellar variability (e.g. microlensing, long term
variable sources), as well as for proper motions. We decided to give them lower priority
than the multi-color maps, and itis evident that the total coverage is rather poor due to
the time |ost to telescope intervention and weather,

Public Science User Portal Contact Site Map

Science Users Information
Observing Facilities
Future Facilities and Provided by: D. Minniti, P. Lucas, and the VWV team
Davelopmant

Release Date: 25.07 2011
Observing with ESO Telescopes There are still observations pending from YEAR 1, as shown below in the maps of ZY filter cbservations and 5 Ks filter observations (credit M. Hempel). These show completed tiles,

but there are sill pending observations. In addition tothe two YZ and Ks variahility maps, the map of JHKs is mostly completed, but with 20 tiles still queued for observations. The
total completion is 52% in terms of OBs, and 69% in terms of ime for the first year observations.

s Summary
The VWV Survey data delivered in this ESO Data Release 1 (DR1) includes the VISTA paw-print and tile images that were acquired until September 30, 2010, and processed by the

Cambridge Astronomical Survey Unit (CASU). These CASU w1 1 data files were successfully submitted to the ESO Archive through the Phase 3 system before April 30, 2011 The adopted naming convention for the 3 types of files of this release is the following

The Phase 3 release contains observations up to 30 September 2010 with all the approved data from CASU v1.1 pipeline reduction, including images and merged source catalogs.

The listfor this first Phase 3DR1 has ~2800 tle images. Ifwe count these plus associated confidence maps and catalogues they are approximately 1.6TB of data. Tileimages *ost tl.fits fz
Associated weight map * st_tl_conf.fits,fz
VWV Suvey Area and Tile numbers Source lists per tile * st t1_cat,fits

st [ o7 s e
ise| 151

Also, the OBJECT keyword identifies the W\ tile ID, as shown in Figures 1 aand b
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Quality Contral

The data processing pipeline at CASU released in May 2010 the version 0.8, which was very reasonable, and in September 2010the version 1.0, which was very good, and can be
publication quality after proper checks are made. The DRI is based on the new CASU version v1.1, and the team has worked on the quality control using the v1.1 data, as detailed
below. However, the v1.0 and v1 1 tiles are identical asfar as the FITS image extensions are concerned. The differences are only in the image headers and the catalogues.

Visual Quality Control was performed in different steps. Initially this was done using the JPEG images of the individual pawprints supplied by CASU before August 2010. The JPEG
i J i ) images are notideal because they look too small when displaying whole tiles {or too big when zoomed inj. Then, visual Quality control of VWV tiles was made on a fraction of the
=T o iz 220 fora [ p17) FITS images supplied by CASU version 1.0 Finally, there was inspection of the v1 1 tiles supplied by CASU. Aword of caution: this intense activity is continuing, and even though we

Data Handling and Products 10k I ol ad il Figure 1. Maps showing the VWV tle numbers for: (a) bulge: and (b) disk checked the images for gross defects, we are sill identifying images that need to be reprocessed of reacquired.

Science Archive Facility The Quality Control for the Phase 3 data from v1.1 was performed on the paw-prints with involvement of most of the scientists from the team. We checked image defects, telescope
Science Activities problems, seeing, zero points, magnitude limits, ellipticities, airmass, etc. There are a number of well known image defects infrinsic to VISTA, many of which are illustrated with

S Merian pictures in the CASU and VVV web pages (see also efects pi):

IT Services VVV Tiles Algorithmic guality control cuts to remove images with low zero points (after correcting for the seasonal trend), seeing that was significantly outside specification, or high average
ellipticity were also applied. These were based on the w1.0 reduction, but no significant changes are expected in the vl 1 data.

ES0 Libraries
_ The VWV photometry is divided into different disk and bulge tiles. The tile nomenclature goes from d001 to d152 in the disk, and from b201 to h396 in the bulge. The mapwith the
Publicat field IDs is shown in Figures 1a and 1b, overlapped on the extinction map of the inner Milky Way from Schlegel etal 1997, VVV Calibrations

Jab Opportunities Firstwe explain how to calculate source magnitudes from the fluxes in the catalogues and the zero points and other keywords in the catalogue headers. The main equation is

The VWV Survey Year 1 data completion is illustrated in Figures 2-4. The files for this WV Survey DR1 include images and their respective photometric: catalogues that have passed
the Quality Control {QC), ie not all the fields shown in Figures 2-4 are being included in DR1, only higher quality data. For the Phase 3DR1 of Year 1 we defined the list of data files
that pass all the quality and calibration checks in order to be released, and atthe same time defined a list of deprecated images, or re-feduced/re-calibrated some acceptatle files.

Thefinal list of tiles available can be found in the attached documentvww_DR1_listpdf

calMag = instMag + ZP + atmCor + tex| T

where the terms on the right hand side are defined | L and there is a choice of many apertures for inst¥ag and apcor. apcorlisal arcsec diameter and consecutive
apertures increase in diameter by a factor of sqii{2), sothatapcor3 is a 2 arcsec diameter aperture, and we take texpCor from the DIT keyword,
Bulge

3 Find: [l 4@Previous B Next Highlight all Match case @Phrassnotfcund

@previous ®pNext - Highlightall [ Match case @ Phrase notfound




Fle Edit

(&) Data Process

v ESO telbib

@V\STA Data Pr... o€ Data Access ... J C.. X ESO -DataR... & |0/ ESO Science

Home | Overview | Browser | Access | Login | Cookbook
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' l . ‘ The VISTA Science Archive (VSA) holds the image and catalogue data products generated by VIRCAM on the Visible and Infrared Survey Telescope for Astronomy (VISTA) . The
wisTASdencs Archy, ©  primary contents of the archive originate from the VISTA Public Surveys. Survey science-ready catalogue data will be released in phases, while standard flat-file data products

(both images and derived single passhand catalogues) become available after routine and
VSA Home releases can be found on the surveys page
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i The history of archive releases, updates and bug fixes is recorded under the release history page. Users wishing to receive email announcements of such entries should
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Picture: Sky coverage of VISTA surveys, overfaid on a 2WASS image of the whole sky.
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Summary

Surveys are great!
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