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1. Scientific Aims (brief description)

The aims of the VMC survey are the determination of the spatially resolved star formation history (SFH) and the three-dimensional (3D) geometry of the Magellanic system. The Magellanic system comprises the Large Magellanic Cloud (LMC), the Small Magellanic Cloud (SMC), the Magellanic Bridge and Stream. The main VMC science goals drive the observing strategy with respect to depth and multi-epochs.

The SFH requires data as deep as the oldest main sequence turn-off point of the stellar population and multi-filters to sample variations in age and metallicity. The SFH is recovered from the analysis of colour-magnitude diagrams (CMDs) and simulations of the observed stellar population, accounting for Milky Way foreground stars and reddening. The 3D geometry is derived using different density and distance indicators like the Cepheid and RR Lyrae period-luminosity relation, period-luminosity Wesenheit relations and the luminosity of red clump stars. The different indicators are going to probe the structure of the system as a function of time.

The VMC survey science addresses many other issues in the field of star and galaxy formation and evolution, such as: stellar clusters and streams, extended sources, proper motion, background quasars, star formation, distance scale, models of Magellanic system evolution, and extinction mapping.
2. Detailed progress report with respect to initial estimate from the Survey Management Plan (including preliminary results, whether published or not).

2.1. Progress report

Period 88 has seen a good progress in the execution of VMC observations. Despite the allocation of only 4 h the backlog of VMC OBs from the previous periods has almost cleared (75% of the P86 and 82% of the P87 OBs have been successfully obtained). 

Three tiles in the LMC were completed during P88, these are 5_5, 6_4 and 8_3 bringing the number of LMC completed tiles to five. Eight additional tiles should be completed soon, either in P89 or P90, since only a few Ks epochs are missing. These comprise tiles in the LMC, SMC, Bridge and Stream areas.
The table below shows the completion of the VMC survey at the end of P88 (31st March 2012). This is 21% overall with a greater completion rate in the Y and J bands than in the Ks band. This is expected due to the different number of OBs in each wave band. The completion rate is higher for the Bridge and Stream regions that are covered by a smaller number of tiles compared to the LMC and SMC.

	Description
	VMC
	LMC
	SMC
	Bridge
	Stream

	No. of tiles
	110
	68
	27
	13
	2

	No. of epochs
	1980
	1224
	486
	234
	36

	No. of Y epochs
	330
	204
	81
	39
	6

	No. of J epochs
	330
	204
	81
	39
	6

	No. of Ks epochs
	1320
	816
	324
	156
	24



	Observed Y epochs
	92
	42
	25.5
	18.5
	6

	Observed J epochs
	86.5
	38
	24.5
	18
	6

	Observed Ks epochs
	233.5
	117
	50.5
	42
	19

	Observed epochs


	    412
	202
	100.5
	78.5
	31

	Completion in Y
	27.9%
	20.6%
	31.5%
	47.4%
	100%

	Completion in J
	26.2%
	18.6%
	30.2%
	46.1%
	100%

	Completion in Ks
	17.7%
	14.3%
	15.6%
	26.9%
	79.2%

	Total completion
	20.8%
	16.5%
	20.7%
	33.5%
	86.1%


The quality of the VMC data has remained consistently good within the last observing period guaranteeing homogeneity in the data.
2.2. Publications

Based on the VMC observations obtained until end of period 87, but mostly on the two completed tiles in the LMC (6_6 including 30 Doradus and 8_8 including the South Ecliptic Pole), the VMC team has published four numeral papers, three are with the journal and seven are in preparation. These publications are complemented with publications in Newsletters and conference proceedings, press releases and other associated publications in main journals. The full list of published VMC work is given at http://star.herts.ac.uk/~mcioni/vmc/.

The first VMC paper (Paper I – Cioni et al. 2011, A&A 527, A116) describes the survey strategy and first data. It informs the community about the survey, provides the coordinates of the observed fields, and the details of how the observations are performed and analyzed. The data quality is presented and science topics are addressed to show that the data meet expectations and bear a great potential for different studies. 

An ESO Messenger article, based on the VMC Paper I, appeared in No. 144, p. 25. 

An image press release appeared in http://www.eso.org/public/news/eso1033/.

The main image is also the front cover of the ESO Messenger No. 141.
The second VMC paper (Paper II – Miszalski et al. 2011, A&A 521, A157) is based on Planetary Nebulae (PNe). It analyses the VMC data for a sample of ~100 known PNe revealing some nebulae morphologies for the first time and aiding, together with data at other wavelengths, in the identification of contaminant non-PNe. Implications for the PNe luminosity function are also discussed.

Pre-empting the above paper, Miszalski, Napiwotzki, Cioni & Nie (2011, A&A 529, A77) show a serendipitous discovery of a PNe in the VMC survey data in the tile including 30 Doradus. This result demonstrates the potential of the VMC survey to detect PNe without traditional narrow-band imaging surveys.
The third VMC paper (Paper III – Gullieuszik et al. 2012, A&A 537, A105), is focused on the mass-loss rates and luminosities in LMC AGB stars. Dust radiative transfer models are presented and fitted to the stars spectral energy distribution obtained by combining VMC data with exiting data at other wavelengths. Despite the limited area covered this study shows that mass-loss rates, luminosities and chemical classification for AGB stars are reliable and offer already strong constraints to AGB evolutionary models.

The fourth VMC paper (Paper IV – Rubele et al. 2012, A&A 537, A106) demonstrates that the VMC data, due to the combination of depth and little sensitivity to differential reddening, allows the derivation of the space-resolved SFH of the LMC with unprecedented quality compared to previous wide-area surveys. The method uses simultaneously two CMDs, the code STARFISH and a database of models for the LMC population at various ages and metallicities as well as a model for the Milky Way. The fields studied so far are fit extremely well by a single disk model which once implemented into the SFH calculation shows that systematic errors in the star formation rate and the age-metallicity relation are reduced by a factor of two.

The fifth VMC paper (Paper V – Moretti et al. 2012), shortly to be submitted, discusses the visual photometric catalogues of variable stars that have been combined with the VMC Ks-band photometry, and present the procedures to derive information on the distance scale and the 3D structure of the Magellanic system from RR Lyrae stars and Cepheids.

The sixth VMC paper (Paper VI – Ripepi et al. 2012) has just been re-submitted following a brief and highly positive referee report. This study shows the first Ks magnitude of faint (~17.5) classical Cepheids pulsating in the first overtone mode and period-luminosity, period-Wesenheit, and period-luminosity colour relations spanning the range from 0.25 to 6 days, while the saturation of the VMC survey limits the observations of fundamental mode Cepheids to 15-20 days. The very small dispersion of the above relations (~0.07 mag) makes them very well suited to study the 3D geometry of the Magellanic system. The derived distance modulus of the LMC at 18.46+\-0.03 in agreement with previous determinations based on Cepheids. 

The results of this work were anticipated in Ripepi et al. (2012, Ap&SS, in press) while a press release including also the results on RR Lyrae stars is in preparation.

The seventh VMC paper (Paper VII – Cioni et al. 2012), shortly to be submitted, provides a method to isolate quasars behind the Magellanic Clouds using solely VMC data. In particular, new candidates are identified from the distribution in the colour-colour diagram and the variability information in the Ks wave band. The contamination by other objects is estimated using large catalogues in the literature and will be ultimately assessed as a result of spectroscopic follow-up observations. The VMC survey has the potential to uncover 85% (at least 2000 in number) of the missing background quasar population.

Other VMC papers currently in preparation are: 

· RR Lyrae stars in the LMC (Moretti et al.):

In this paper we show Ks light curves and the period-luminosity metallicity relations for RR Lyrae stars in the SEP and 30 Doradus fields of the LMC. We give an estimate of the distance using these relations and of the metallicity from the Fourier analysis of cross-correlated micro-lensing survey data.

· Stellar clusters in the SEP field (Guandalini et al.):

In this paper we present the analysis of VMC data for known stellar clusters in the SEP field. We have examined 21 clusters (2 of them are multiple clusters) and for every cluster we have estimated their morphology, age and metallicity.

· Reddening map in 30 Doradus (Tatton et al.): 

The red clump data are proved to be useful in constructing reddening maps of high angular resolution. The region of highest reddening is the region surrounding R136. Reddened stars are more dominant in regions directly South, East and West of this.

· Proper motion (Cioni et al.): 
The comparison between VMC and 2MASS sources suggests that stellar populations of a different type have a different proper motion within the LMC, with Galactic stars clearly recognizable from their motion. Systematic errors in the astrometry of VMC data at the level of a few mas have been quantified.

· Anomalous Cepheids in the LMC (Ripepi et al.): 

Following on the discovery of 83 anomalous Cepheids by the OGLE-III survey, this paper provides the first near-infrared period-luminosity, period-Wesenheit and period-luminosity-colour relation. These relations can be used as tools for the distance scale determination.

· EIS-VMC data (Zaggia et al.): TBD

· LMC and SMC Planetary Nebulae (Miszalski et al.):

In this paper we extend our analysis from the first six tiles of the LMC to additional LMC tiles and the SMC. Several other non-PN contaminants are identified including Mira variables, HII regions and other interesting objects. Preliminary Ks PN luminosity functions are also built.

The VMC team is also working on several aspects of the galactic stellar cluster 47 Tuc for which the VMC survey provides data of exquisite quality. An ESO image press release is scheduled for the late summer. Specific stellar clusters like NGC 121 and others will also be addressed by separate investigations.

In preparation for the arrival of VMC data in the Bridge region, Bagheri, Cioni & Napiwotzki have submitted a paper to A&A presenting the analysis of unexplored observations from the 2MASS, DENIS and SuperCOSMOS surveys. This study finds that the Bridge is more extended than assumed previously and that there is a differing density of stars with a north-south division as well as an old stellar population in addition to the younger population already known. Follow-up observations to confirm the nature of Bridge sources are scheduled at ESO in P89 (089.D-0403(A); PI Bagheri).

3. Quality Control and Phase 3. The Phase 3 submission plan should be described here. 


CASU is making available tiles and their catalogues, as well as paw-print stacks, regularly and these are ingested at WFAU where they are linked by epoch and used to create deep tiles. The frequency and quantity of VMC observations is such that WFAU releases data to the VMC team twice yearly, a winter release in January including all data observed until the end of the previous September (end of the previous odd period) and a summer release in July including data observed until the end of the previous March (end of the previous even period).

At present, CASU has released VMC data obtained until end of February 2012, with March 2012 data to arrive within a week completing the P88 intake, and WFAU has released data obtained until end of September 2011 to the VMC team.


3.1 The PI should comment on the quality control and the science validation of the acquired data. 
The overall quality of the VMC data, and the procedures to evaluate it at different stages, did not change since the previous status report. 


3.2 The PI should describe the current status of the Phase 3 submission. 
Any feedback or requested modifications of data products or timeline for survey releases should be described here. PIs should also include any relevant information for the scientific validation of the data products.

    The first ESO data release comprised VMC data reduced with v1.0 of the VDFS pipeline and included deep tiles, their source lists and confidence maps for LMC tiles 6_6 and 8_8. These are tiles for which all epochs at all filters have been obtained and are important for the community since they include the 30 Doradus and the South Ecliptic Pole regions. 


The next ESO data release will comprise only catalogues and the submission to ESO is schedule for May/June 2012 while further images, their source lists and confidence maps, are expected to be received by ESO in July 2012. These milestones refer to observations obtained until end of P87.


As stated in Sect. 2.1, there are only two completed VMC tiles by end of P87, the LMC 6_6 and 8_8 as above. The Phase 3 plan is thus the following. 

Submit epoch-merged and band-merged master catalogues in YJKs, multi-epoch photometric catalogues and catalogues of known Cepheids and RR Lyrae stars for each tile in May/June 2012. Submit images, source lists and confidence maps of individual epochs as well as deep tiles for each of the two tiles in July 2012. Both catalogues and images will be prepared with v1.1 of the VDFS pipeline replacing and complementing the data presently available via the ESO archive.

Note that individual as well as deep epochs for the two completed tiles were released at the VSA at the end of March 2012. Further VSA data releases will be coupled in time as much as possible with the ESO data releases.

Note also that while only two tiles are at present released to the community their number is due to increase steadily since three additional tiles were completed in P88 and eight are likely to be completed in P89 and P90. A total of 36 out of 110 VMC tiles have been either completed, initiated or are in the queue.
4. Are any changes proposed with respect to the Survey Management Plan in P90 (e.g., in strategy, field coordinates, exposure time and/or other settings)? If yes, please provide a clear and detailed justification.

Based on what follows the VMC team requests 332 h of allocation in P90.

In line with the SMP even periods are best suited to observe the Large Magellanic Cloud part of the VMC survey but do also represent the core of the Magellanic system observing season. The requested time allocation for P90 exceeds that specified in the SMP by 32 h but is in line with the previous status report that aims at completing the survey within the next four years. This can be achieved by allocating on average 100 h during odd periods (VMC got 80 h in P89) and 300 h in even periods.

During P90 we propose to spend 5 h completing Ks observations of the LMC fields already in the queue and partially observed and 19 h for similar observations of Bridge fields as well as 22 h for similar observations of SMC fields. The completion of these fields takes 46 h in total. 

In addition we plan to begin the observation of 1 new field in the Bridge, 4 in the SMC and 18 in the LMC. These observations will include all YJ OBs and the first six Ks epochs for each field for a total of 223 h. 

The requested time and the distribution of the fields accounts for the visibility of VMC fields within the range of airmass specified for the homogeneity of the survey and the time distribution of Ks epochs.

No other change is foreseen for strategy, exposure time and other settings.
5. Observing Plan for Period 90.  
Specify which part of the Survey Management Plan (SMP) the survey will focus on in P90 in the 1st column and provide the corresponding details in the table below. In particular please highlight any changes with respect to the SMP for P90, and provide a full justification for these changes in Section 4 above.  

	SMP Period
	Field name/ mean RA
	Filter
	Time (h)
	Seeing
	Moon
	Transparency
	Comments / strategy
(e.g., no. of epochs)

	90
	5 LMC
	Ks
	5
	0.8-1.0
	all
	thin
	TK11

	90
	5 Bridge
	Ks
	19
	1.0
	all
	thin
	TK7-TK11

	90
	8 SMC
	Ks
	22
	0.8-1.0
	all
	thin
	TK7-TK11

	90
	1 Bridge
	YJKs
	13
	1.0-1.2
	all
	thin
	YJ all + 6Ks

	90
	4 SMC
	YJKs
	50
	0.8-1.2
	all
	thin
	YJ all + 6Ks

	90
	18 LMC
	YJKs
	223
	0.8-1.2
	all
	thin
	YJ all + 6Ks
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