
    
      Fig. 3 
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        Schematic of the data flow and processing performed by the GSA project. Unfilled boxes indicate data, blue boxes (dark grey) show processes. Wet Neural Network refers to the eyeballing, voting and commenting process performed by humans.

      

    

  
    
      Fig. 5 
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        Histograms showing the time evolution of four quantities (all are totals per-IDT run): (1) numbers of transits processed by AlertPipe (in grey), (2) numbers of automated alert detections from AlertPipe (in blue), (3) numbers of alerts presented to eyeballers after additional (mostly environmental) filtering (in red), (4) numbers of alerts published from each run (in black). A 7-day running median filter has been applied to all totals. Note that no records of eyeballing statistics were preserved for the first months of 2016.

      

    

  
    
      Fig. 7 
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        Transits of sources fainter than G = 13 are one-dimensional with the assigned window divided into different samples in the AL direction with each sample spanning the full length of the window in AC. We illustrate, above and below the acquisition window (left panel), the approximate shape of the LSF provided through these one-dimensional samples. If a near neighbour aligns with the source in the AC direction this can cause an enhancement in the flux recorded for the source without disturbing the goodness-of-fit statistics of the transit in question. This sketch shows the impact of this arrangement on the lightcurve of the source; how the rectangularly shaped windows can capture flux from neighbouring sources in preferential directions, and hence how this may generate a spurious alert.

      

    

  
    
      Fig. 10 
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        Cumulative number of alerts detected as a function of publication date. Changes in the alert rate correspond to changes and improvements to AlertPipe, as described in this paper, which allowed us to identify alerts more reliably. Grey line shows the cumulative number of classified alerts, reaching almost 25% of all alerts by the end of 2019 (see Sect. 3.2). Figure includes alerts published from the start of operations until the end of December 2019.

      

    

  
    
      Fig. 11 
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        Distribution of the most common classifications for alerts from GSA. As discussed in the text, there is strong bias in the rate of follow-up and classification in favour of events which look like supernovae or other extragalactic transients.

      

    

  
    
      Fig. 12 
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        Gaia lightcurves for eight alerts spanning a range of classes. Top row: type II supernova, cataclysmic variable, active galactic nucleus, nova. Bottom row: R CrB star, microlensing event, tidal disruption event, young stellar object. The red vertical line illustrates the alerting transit for the event. The y-axis gives the Gaia magnitude, and the shared x-axis spansmid-2015 to mid-2021.

      

    

  
    
      Fig. 13 
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        Survey coverage for GSA (top-left), compared to three other transient surveys: ASAS-SN (top-right), ATLAS (bottom-right) and PanSTARRS (bottom-left). Data are presented in Galactic coordinates, with the centre of the Galaxy at the centre of each figure. Transients were all compiled using our local database as described in Sect. 2.8, and reported during the date range June 11 2016 to December 31 2019 inclusive.

      

    

  
    
      Fig. 14 
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        Distribution on the sky for classified (upper panel) and unclassified (lower panel) alerts. The map is in Galactic coordinates, using a HEALpix grid with a resolution of about 1.8° (level 5, NSIDE=32, 12 288 pixels), and has been lightly smoothed.

      

    

  
    
      Fig. 15 
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        Standard deviation of the PODC per-transit photometry (in magnitudes), as a function of Gaia DR2 magnitude. We overlay a fourth-order polynomial model, fit to the median standard deviation as a function of GDR2 magnitude.

      

    

  
    
      Fig. 16 
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        Left: colour-magnitude diagram of Gaia DR2 counterparts to Gaia Alerts (stars), overlaid on a clean 100 pc sample (grey background) to illustrate the position relative to the main and white dwarf sequences. We colour-code CVs as blue and YSOs as red. Right: probability map of a binary SVM classifier (see text). Blue regions indicate CV parameter space, red regions YSOs. The white line is the decision boundary; training samples are shown as coloured stars, while new classifications (with P > 0.95) are shown as magenta/pink circles.

      

    

  
    
      Fig. 20 
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        Top: number of neighbouring sources within 2′ of each published alert in the AL and AC directions at the time of the alert, accumulated for all NewSource alerts (left), and for all OldSource alerts (right). Again all sources within 0.2′′ of the alert positions are excluded as they are deemed to belong to the alerts themselves. Bottom: number of neighbouring sources as a function of angular separation out to 20′′ around the published alert, accumulated for all NewSource alerts (left), and for all OldSource alerts (right). The red dashed line is the expectation for the number of sources based on the assumption of the same number of sources per unit area. Here we can see that the excess in the number of sources at very close angular separations, is much more pronounced for NewSource alerts than for OldSource alerts. The range of angular separations in which there is an excess in the number of neighbouring source is more clearly seen in the bottom panels. A small excess is still visible around 2.5′′ for OldSource alerts.

      

    

  
    
      Fig. 23 
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        Mainpanel: 2MASS ‘host’ galaxy magnitude (K-band) versus distance to SN (arcseconds) for those events published by GSA (in blue), and those missed (in red). Upper panel: completeness as a function of separation. We also note the likely incorrect host identification for separations greater than 30′′.

      

    

  
    
      Fig. B.1 
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        Calibration factors returned by PODC for the 110 calibration units corresponding to the ungated windows for the faintest sources (fainter than Gmag ~16). The calibration factors for the calibration unit corresponding to AF8, row 2 in the following field-of-view (FFoV) is shown in red. The time interval covers the range of IDT runs from 1046 to 4724 used in this paper, and is expressed in days in on-board mission time (OBMT). Excursions in the daily measured calibration factor can and do occur, these can result from large numbers of cosmic rays/charged particle events as well as micrometeroid hits. Insert lower left: (indicated by magenta arrow) excursion which occurred roughly 2 days after the CME X9.3 of September 2017. Insert lower right: close-up of the more typical stable behaviour of the calibration factor derived by PODC. We note the jump around OBMT 1861.9 is a refocusing of both FOVs.

      

    

  
    
      Fig. B.2 
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        Offset between PODC and DR2 calibrated sources as a function of DR2 G magnitude.Sources must have a minimum of 10 Gaia transits for inclusion, and were selected to have overlaps with the SDSS footprint, hence avoiding regions of low Galactic latitude and high extinction. A simple quadratic model (shown as a dashed red line) shows the residual magnitude dependence for sources fainter than G = 16.

      

    

  
    
      Fig. B.3 
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        Difference between data and quadratic magnitude model (see Fig. B.2) as a function of Gaia BP–RP colour.
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