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Demands of Gaia Alerts Demands of Gaia Alerts 
photometric follow-upphotometric follow-up

(Calibration Server 1.0)(Calibration Server 1.0)

● Multi-band observations close to some photometric 
system (with all necessary instrumental calibrations)

● Recommended aperture photometry (SEXTRACTOR), 
expected photometric errors smaller than 0.1 mag

● Astrometric precision ~ 1 arcsec (Astrometry.net)

● All instrumental measurements uploaded to CPCS as 
soon as possible (~ 24 h)

http://gsaweb.ast.cam.ac.uk/followup



  

CCDphotCCDphot
Automatic photometric and astrometric Automatic photometric and astrometric 

reduction of CCD framesreduction of CCD frames
● Requirements:Requirements:  python-2.7+, IRAF/PyRAF, Numpy, Pyfits, CDSclient, python-2.7+, IRAF/PyRAF, Numpy, Pyfits, CDSclient, 

SEXTRACTOR, SCAMP, DAOphot, WCStools.SEXTRACTOR, SCAMP, DAOphot, WCStools.

Main tasks:Main tasks:
● Initial instrumental and ‘field’ configuration (std_hdr.py, astcat.sh)Initial instrumental and ‘field’ configuration (std_hdr.py, astcat.sh)

● Recognition of the ‘unified’ FITS header (parameter setting)Recognition of the ‘unified’ FITS header (parameter setting)

● Preliminary astrometric solution for the field and aperture photometry Preliminary astrometric solution for the field and aperture photometry 
of auto-detected sourcesof auto-detected sources

((SEXTRACTOR + SCAMP + reference astrometric catalogueSEXTRACTOR + SCAMP + reference astrometric catalogue))

● Aperture and PSF photometry, new XY positions (Aperture and PSF photometry, new XY positions (DAOphot / AllstarDAOphot / Allstar).).

● Final astrometric solution tied to Gaia-DR1 (Final astrometric solution tied to Gaia-DR1 (IRAF/PyRAFIRAF/PyRAF).).

● Transformation of all measurements to the standard photometric Transformation of all measurements to the standard photometric 
system (system (make_std_phot.pymake_std_phot.py).).

● Registration of many useful parameters in one output file.Registration of many useful parameters in one output file.



  



  

The log file with parameters The log file with parameters 
after reduction after reduction 

(ccdphot output)(ccdphot output)



  

Recommended reference astrometric catalogues 
UCAC-4 (2012) or URAT-1 (2015)



  

Preliminary astrometric solution 
SCAMP



  

Gaia Data Release 1, Gaia Collaboration, A&A 2016

Completness of Gaia DR 1



  

 Comparison of photometric precision
SEXTRACTOR  - DAOPHOT

SEXTRACTOR
DAOPHOT



  

High quality differential photometryHigh quality differential photometry
transit of exoplanettransit of exoplanet

Kepler 17bKepler 17b

Solar-like star
m

R
 = 13.6 mag

R
p
 = 1.25 R

J



  

Comparison of astrometric precision
Sextractor/Scamp/URAT1 – DAOPHOT/PyRAF/Gaia-DR1



  

Systematic shifts of coordinates (J2000)
Gaia-DR1 - URAT1



  

NGC6823 – DSS IR



  

NGC6823 – deep field



  

Proper motions test Proper motions test 
Hipparcos – Gaia – ground (Białków)Hipparcos – Gaia – ground (Białków)

Proper motions test Proper motions test 
Hipparcos – Gaia – ground (Białków)Hipparcos – Gaia – ground (Białków)

Pixel 
scale



  

Proper motions in the field of open cluster Proper motions in the field of open cluster 
NGC6823NGC6823



  

  Gaia16aye field 13’ x 12’,  RGB image made in BiałkówGaia16aye field 13’ x 12’,  RGB image made in Białków



  

Transformation to standard photometric Transformation to standard photometric 
systemsystem



  

Gaia16aye
source and lens are...  similar



  

Gaia16aye 
Imaging @ Liverpool Telescope



  

Gaia16aye 
astrometry @ Liverpool Telescope
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