DERIVING A V MAGNITUDE FROM UCAC3

Hristo Pavlov

ABSTRACT

The LONEOS photometric catalogue is a compilation by Brian Skiff that contains the V magnitudes of
more than 17,000 standard stars. The catalogue contains stars from various publications of photometry
of open clusters, magnitudes of AAVSO comparison stars and all the Landolt standard stars. The
catalogue is considered as the best source of V magnitudes and is available on VizieR.

In a previous work Roger Dymock and Richard Miles derived a formula for calculating V magnitudes from
the CMC14 catalogue using the r’ Sloan magnitude with a precision of 0.05. However CMC14 only
covers an area with declinations from +20 to -20. The recently published UCAC3 catalogue however
covers the whole sky and has an aperture and model fit magnitudes as well as R magnitude from
SuperCosmos.

In this work | analytically determine transformation for deriving a V magnitude from UCAC3 with a
standard error of 0.08 magnitudes.

RESULTS

Using an automated process and VizieR | did a cross reference between LONEOS and UCAC3 for stars in
the region from 8 to 14 magnitudes. | then did a linear least squares to derive a transformation from
UCAC3 magnitudes to LONEOS magnitudes using the 2MASS (J —K) as a colour index. After the first fit all
stars with residuals greater than 0.3 magnitudes were excluded and a second fit was done using the left
more than 16,500 stars.

As a result | got the following transformations from the model fit fMag and the aperture photometry
aMag:

V= 0531 * UZMASS — KZMASS) + 09060 * fMagUCAcg + 095 i 008

V =0.529 % (opass — Kamass) + 0.9166 * aMagycacs + 0.83  +0.08
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| also did a fit with the R2 magnitude in UCAC2 which is a magnitude from photographic plates from
SuperCosmos. The standard error was two times bigger than the error from the model fit and aperture

photometry magnitudes (f.Mag and a.Mag) in UCAC3.
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The derived transformation was:

V = 0499 % (Jopass — Kamass) + 0.557 % R2ycacs + 5.50 +0.17



The two plots below show the residuals of the V magnitudes derived from UCAC3 f.Mag:

1.0

0.5

il rmag 0.0

-0.5

-1.n

a.n 0.5 1.0 1.5

ZMASE, 1- K

1.0

0.5

A ornag 0.0

-0.5

-1.0

9 in 11 1z 13 14

ucaCs f.nag



REFERENCES

1) 2008, Roger Dymock & Richard Miles, A method for determining the V magnitude of asteroids
from CCD images: http://www.britastro.org/asteroids/JIBAA%20119%20149-
156%20Dymock1.pdf

2) 2009, Zacharias et. al., UCAC3 Catalogue: http://vizier.u-strasbg.fr/viz-bin/Cat?1/315

3) 2007, Skiff, UBVRI photometry of faint field stars: http://cdsarc.u-strasbg.fr/viz-bin/Cat?11/277

Hristo Pavlov (hristo dpavlov@yahoo.com, http://www.hristopavlov.net/)

7 December 2009


http://www.britastro.org/asteroids/JBAA%20119%20149-156%20Dymock1.pdf
http://www.britastro.org/asteroids/JBAA%20119%20149-156%20Dymock1.pdf
http://vizier.u-strasbg.fr/viz-bin/Cat?I/315
http://cdsarc.u-strasbg.fr/viz-bin/Cat?II/277
mailto:hristo_dpavlov@yahoo.com
http://www.hristopavlov.net/

