Color transformation

This record is just for future references.

Some time ago, I got profiles of transmissivity of our new set of photometric
UBRVI filters (thx to K.Navrétil). The filters are offered as a part of the
official SBIG’s accessories (http://sbig.com/products/filters.htm#UBVRI).
Profiles of trasmissivity of the filter set and Landolt’s (Landolt(1992), Astron. J.
104, 340 (1992), http://cdsarc.u-strasbg.fr/viz-bin/Cat?II/1834) filter
set is displayed on the image:

New MonteBoo filter set vs. Landolt's
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All filter profiles together with various useful files are included in archive
http://integral.physics.muni.cz/~hroch/newfilters.tar.gz.

A knowledge of the profiles enable us to create a transformation between our
and Landolt’s filters set. The transformation is constructed only on base of the
filter’s transmissivity. That means that another one made as a product of a real
measurement will perhaps different due to any different spectral sensitivities
of others parts of our optical equipment (mainly telescope, detector and atmo-

sphere). We are use the transformation between our set {|u), [b), |v), |r), i)} and
Landolt’s {|U), |B), |V), |R),|I}} as the matrix equation
w = UNUw + [B)(Blu) + [V)(Vu) + [R)(Rly + [l
[b) = UXUDb) + [B)BI[b) + [V)(VIb) + [R)(Rb) + [(IJb)
v) = U}Ulv) + [B)Blv) + [V){VIv) + [R)R[v) + [H(]v)
r) = U}UL) + [B)BIr) + [V)(V[r) + [R)R[r) + [H{I|r)
= UL + BB + [V)(VI) + [RYR[) + [

where the matrix elements are defined as area determined by the product of the



transmissivity of the filters. For example
(Uh) =

(Blu) =

for all wavelengths A = 0 to co. The results of the integration and solution of
the matrix equation are in the table:

0.5051 -—0.0131 -0.0008 —0.0001 —0.0000
0.1680  2.5373  0.0233  0.0028  0.0008
—0.0010  0.0587 1.4170 —-0.1299 —-0.0381
0.0003 —0.0104 -0.0828  0.9252  0.0747
—0.0000  0.0009  0.0073 —0.0460 1.0063

The filter based transformation between our instrumental magnitudes m; for
1+ = U,B,V,R,I and Landolt’s M; is described by the term

my — My = —2.5 <log10<U|u> n loge<B|u> + (V]u) + (R|u) + <1|u>>

(Ul
(Blu) (VIu) (Ru) (T}u)
+<B|b> (Mp — My) + (B[b) (My — My) + (B[b) (Mp — My) + (B (M; — My)
(analogically for other filters) The numerical results are:
my—my = 0.8110 —0.0260(mp — my)  —0.0016(my — my)
—OOOOQ(mR - mU)
mp —mp = —1.203  +0.0662(my —mp) +0.0092(mvy — mp)
+0.0011(mgr —mgp)  +0.0003(m; — mg)
my —my = —0.1838 —0.0007(my —my) +0.0415(mp — my)
—0.0917(mR - mv) —0.0269(m1 — mv)
my,—mg = 0.1338  +0.0003(my —mgr) —0.0113(mp — mg)
—0.0895(my —mgr)+  0.0807(m; — mg)
mi—mp = 0.0870 —|—00009(mB — mI) +00073(mv — mI)

—0.0457(mR — mI)

Detailed description of the used method and an application to our old fil-
ters can be found in Janis’s bachelor work (in Czech, http://is.muni.cz/th/
106183/prif_b/jilkovabp.pdf).



