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It is quite likely that the Strdémgren four-color photometric system has
become the most widely used system. 1 would like to describe the system brief-
ly in this paper, and compare it to the UBV system. I will not describe the
uses, as many papers using it exist in the literature. A few references will be
given at the end, for further reading. A future paper will discuss how one
might use the system on small telescopes, as a tutorial for those who are not
yvet using the system or for those not familiar with it.

Perhaps two things distinguish the system from the UBV system, in the
main. One, the system is an intermediate-band system rather that a wide-band
system. By this I mean that the filters are about 200 to 300 A wide rather
than 800 to 1000 A wilde as are the three in the UBV system. There are a
number of advantages because of this, some of which I will mention below. One
disadvantage is that the number of photons passing through the filters is lower
than with the wider filters. If the difference is a factor of four (ratio of the
bandwidths), then one would have a 1.5 mag brighter limiting magnitude for the
same precision. However, the added "scientific resolution” (see below) more
than makes up for this for most research programs.

Second, the bandpasses that define the system are filter defined, rather
than defined by a combination of the filter, the atmospheric transmission, and
the photomultiplier response. Hence, the filters can be used at any site and
with almost any photomultiplier (1P21 or GaAs for example) and still produce
the same photometric system to high accuracy.

The filters are approximately as follows:

Filter: Material: Wavelength: Bandpass;
u Glass 3500 A 300 A
v Interference 4100 200
b Interference 4700 200
¥ Interference 5500 200

{See the Standard Star paper listed below for detalls.)

As such, the system is most commonly called the "uvby system." The
letters stand for "ultraviolet, violet, blue, and yellow.”
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The band passes can be defined by filters, by slots in a spectrograph, or
by a combination of both.

Why did Strémgren choose these specific bandpasses and widths? If one
considers the spectral distribution of typical main sequence stars, the dominant
features are:

1 Color (due mainly to temperature differences). One can and does
define different color indices, depending on the wavelength of interest. Exam-
ples are B-V and b-y, or U-B and u-b.

o The Balmer discontinuity.
a. Blanketing absorption due to heavy elements.
4. Strong individual absorption lines.

Stromgren designed the uvby system to measure the first three of these,
and in a way in which the parameters are well separated. Note that the Hp
photometric system is designed to measure the strength of the HP absorption
line. Other systems have been designed to measure Ha, the CN band, and other
features.

The u-band is located entirely below the Balmer discontinuity, and above
the region of the atmospheric cutoeff. It is wide enough to fill most of the
region between these two wavelengths.

The v-band s located above the Balmer discontinuity, in the reglon
where blanketing is strong. It does have the HS line near the center of the

band.

The b and ¥ bands are located above the point (about 4500 A) where
blanketing becomes important (for stars hotter than the Sun, anyway). As
such, the b-y color index is rather free of blanketing effects, considerably more
so than is B-V of the UBV system.

We can use u-b as a color index too, rather like [U'-B. The latter index
is not a clean measure of the Balmer discontinuity, as both U and B slop over
the region of the discontinuity. Note that U-B is also adversely affected by
blanketing. For some stars, it is used as a discontinuity measure, ignoring
blanketing effects, while for other stars it is used as a blanketing measure,
ignoring discontinuity effects.

Stromgren defined a new index, actually a "color difference,” called c1 =
{fu-v) - (v-b) as a measure of the discontinuity (the continuous hydrogen
absorption). In essence, (v-b) defines a color gradient, and ci1 measures how
much u differs from that gradient. As the blanketing in u is about twice what
it is in v, the ci1 index is free of both color and of blanketing effects, and
therefore is a rather clean measure of the Balmer discontinuity.

In a similar way, Strémgren defined another color difference to measure

the blanketing, mi1 = (v-b) - (b-y). Here, (b-y) defines the color gradient,
and mi measures how much v differs from that gradient.
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