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ABSTRACT
We give here eight-color photometry of 985 stars north of —20° declination. The medium-narrow filters are similar to

those of Borgman, and our data should be capable of similar interpretations. We have derived an absolute calibration of our
new photometry. The data given here should be regarded as defining the shorter-wavelength portion of a 13-color medium-
narrow-band photometric system, extending from 3300 A in the ultraviolet to 11,000 A in the infrared.

1. Introduction

In recent years we have seen the introduction ofmany special-purpose narrow-band photometric
systems. Among these are the uvby system of Strom-
gren and Perry (1962), the x system of Neff and
Travis (1967), and the bib2b3y system of Willstrop
(1960). Borgman (1960, 1961) introduced a seven-
color system that seems to offer most of the advan
tages of the other, more limited, systems. Some of
the uses of this seven-color system have been dis
cussed by Borgman (1963) and Borgman and
Blaauw (1964).

We have decided to adopt essentially the system
of Borgman, plus six additional similar filter bands
in the red and infrared. The system plan, compared
with that for the UBVRI system, is shown in Figure
1. The wavelengths of the maximum sensitivity and
the half-intensity widths are indicated on the figure
for the several filter bands.

This observing program was carried out with the
financial assistance of the National Aeronautics and
Space Administration, in connection with our pro
posed ultraviolet (1000 A to 3000 A) photometric
and polarimetric measurements from an Orbiting
Astronomical Observatory. We consider it essential

to obtain good photometric data on the bright stars
with a system having characteristics compatible with
that we would use from the satellite. When the entire
observing program is completed, we will have stellar
photometric data in approximately 20 medium-nar
row bands ranging in wavelength from about 1200 A
to 11,000 A.

As the first step in this program, we have observed
the 985 stars brighter than visual magnitude 5.0,
north of declination -20°, in the eight shorter-wave
length bands. This choice of filter bands was dictated
by the fact that these eight can be fitted into the
spectral response of the S-4 photosensitive surface
of an RCA 1P21. These are the data published here.
We are now beginning the observing program that
will add the five red and infrared filters. The filters
are identified throughout this paper by their approxi
mate effective wavelengths, i.e., 33, 35, 37, 40, 45,
52, 58, and 63. Thus, the 33 filter has an approxi
mate effective wavelength of 0.33 fi, etc.

2. Instrumentation
Almost all of our eight-color observations were

obtained with LPL's 21-in. photometric telescope;
a few were obtained with the 28-in. The photometer,
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TABLE 8 INDIVIDUAL OBSERVATIONS RELATIVE TO FILTER 52 131

52-63 52-58 45-52 40-52 MTS 52-63 52 -58 45 -52 40 -52 MTS

7 1 8 4.283 -0.036 -0 .017 -0.023 -0 .056 11111 2.85 39139.7917 8 7 5 5.179 0.059 0.054 0.016 0.071 H i l l 1.24 39091.7465 1
7 1 8 4.270 -0.042 -0 .006 -0.035 -0 .052 11111 1.10 39140.5811 8 7 5 5.230 0.085 0.062 0.000 0.095 H i l l 1.24 39360.0086 1
7 1 8 4.281 -0.043 -0 .022 -0.018 -0 .043 11111 1.11 39147.6032 8 7 5 5.196 0.076 0.040 0.013 0.094 H i l l 2.05 39372.8323 3
7 1 8 4.274 -0.041 -0 .030 -0.023 -0 .049 11111 2.42 39147.7568 8 7 5 5.210 0.063 0.035 0.041 0.145 11111 1.24 39372.9837 3
7 1 8 4.275 -0.024 -0 .021 -0.037 -0 .063 11111 1.15 39148.6211 6 7 5 5.198 0.087 0.039 0.006 0.095 H i l l 1.29 39376.0102 1
7 1 8 4.293 -0.034 -0 .015 -0.020 -0 .061 11111 2.30 39148.7496 8 7 5 5.181 0.053 0.035 0.029 0.090 H i l l 1.26 39377.9885 1
7 1 8 4.161 -0 .073 -0.041 -0.015 -0 .028 01111 1.14 39150.6123 8 7 5 5.208 0.072 0.047 0.010 0.098 H i l l 1.24 39406.8865 1
7 1 8 4.290 -0.040 -0 .013 -0.037 -0 .062 11111 1.10 39151.5799 8 7 5 5.185 0.046 0.017 0.023 0.104 H i l l 2.12 39409.7277 3
7 1 8 4.297 -0 .026 -0.010 -0.036 -0 .069 11111 1.17 39359.9336 8 7 5 5.198 0.079 0.044 0.016 0.105 H i l l 1.26 39409.8434 3
7 1 8 4.325 -0 .045 -0 .020 -0.024 -0 .040 11111 1.40 39365.8625 8 7 5 5.222 0.081 0.056 0.017 0.109 H i l l 2.28 39410.7171 3
7 1 8 4.328 -0.004 0.005 -0.024 -0 .059 11111 1.10 39375.9346 8 7 5 5.238 0.095 0.060 0.027 0.117 H i l l 1.24 39410.8754 3
7 1 8 4.290 -0.021 -0 .006 -0.053 -0 .078 11111 1.10 39377.9214 8 7 5 5.189 0.063 0.038 0.040 0.122 H i l l 1.27 39431.8510 1
7 1 8 4.282 -0 .026 -0 .013 -0.032 -0 .057 11111 1.12 39407.8300 8 7 5 0.000 0.070 0.024 0.000 0.111 01101 1.48 39433.8982 0
7 1 0 4.249 -0 .038 -0.021 -0.048 -0 .090 11111 1.10 39408.8493 8 7 5 5.219 0.070 0.047 0.019 0.111 H i l l 1.35 39434.6691 1
7 1 8 4.283 -0 .047 -0.015 -0.047 -0 .076 11111 1.10 39443.7777 8 7 5 5.179 0.022 0.033 0.009 0.097 11111 1.32 39487.6068 3
7 1 8 4.299 -0.039 -0 .018 -0.041 -0 .060 11111 1.10 39444.7582
7 1 8 4.296 -0 .037 -0 .012 -0.047 -0 .065 H i l l 1.10 39457.7029 8 7 9 4.727 0.065 0.045 o.oie 0.069 H i l l 1.01 39042.8923 3
7 1 8 4.304 -0 .017 -0.019 -0.041 -0 .073 11111 1.10 39459.7277 8 7 9 4.692 0.063 0.032 0.001 0.048 H i l l 1.14 39173.6197 3
7 1 8 4.300 -0 .028 -0.007 -0.032 -0 .051 H i l l 1.24 39461.7942
7 1 8 4.278 -0.044 -0.003 -0.017 -0 .021 H i l l 1.11 39472.6546 8 8 2 5.272 0.964 0.609 0.518 1.737 H i l l 1.01 39042.9040 3
7 1 8 4.285 -0 .034 -0.018 -0.040 -0 .063 H i l l 1.11 39476.6975 8 8 2 5.249 0.922 0.576 0.502 1.706 H i l l 1.07 39174.5911 3
7 1 8 4.282 -0 .040 -0 .031 -0 .026 -0 .041 11111 1.10 39479.6615
7 1 8 4.290 -0 .028 -0.011 -0.020 -0 .058 11111 1.84 39487.7960 8 9 6 4.702 -0.027 0.002 -0.066 -0 .163 H i l l 1.10 38752.7013 3
7 1 8 4.272 -0.045 -0.019 -0.041 -0 .046 H i l l 1.13 39499.6484 8 9 6 4.692 -0.053 -0 .027 -0.064 -0 .177 H i l l 1.35 39173.6293 3
7 1 8 4.288 -0.033 -0 .012 -0.041 -0 .059 u r n 1.16 39500.6634
7 1 8 4.289 -0 .048 -0 .014 -0.038 -0 .073 H i l l 1.10 39501.5937 9 11 2.944 1.256 0.741 0.727 2.433 H i l l 1.22 38786.6459 1
7 1 8 4.297 -0 .033 -0 .008 -0.034 -0 .068 H i l l 1.10 39502.6138 9 11 2.973 1.289 0.771 0.729 2.443 H i l l 1.14 39054.8483 3
7 1 8 4.264 -0.057 -0.037 -0 .026 -0 .050 H i l l 1.10 39504.5765
7 1 8 4.306 -0 .056 -0.018 -0 .050 -0 .059 H i l l 1.10 39505.5819 9 1 5 3.109 0.578 0.353 0.333 0.822 H i l l 1.07 39016.9546 3
7 1 8 4.299 -0 .057 -0.025 -0 .036 -0 .059 H i l l 1.10 39506.5788 9 1 5 3.115 0.572 0.353 0.320 0.847 H i l l 1.07 39054.8582 3
7 1 8 4.289 -0 .046 -0.028 -0 .043 -0 .075 H i l l 1.10 39507.5992
7 1 8 4 .293 -0.061 -0.042 -0 .046 -0 .078 11111 1.10 39508.5824 9 2 1 3.717 1.270 0.568 0.911 2.295 H i l l 1.01 39018.9533 3
7 1 8 4.287 -0.024 -0.011 -0 .036 -0 .067 H i l l 1.10 39509.5979 9 2 1 3.780 1.285 0.563 0.895 2.243 H i l l 1.01 39054.8674 3

7 4 0 4 .849 0.384 0.223 0.226 0.508 H i l l 1.49 39025.9200 9 3 2 4.869 0.016 0.027 0.001 0.045 H i l l 1.34 39016.9664 3
7 4 0 4.827 0.393 0.233 0.225 0.499 H i l l 1.50 39076.7899 932

932
4.874
4.888

0.029
0.021

0.018
0.038

-0 .002
0.004

0.061
0.048

H i l l
H i l l

1.35
1.34

39054.8776 3
39139.6447 3

7 5 3 6.118 0.874 0.566 0.275 1.236 H i l l 1.18 38789.6163
7 5 3 6.137 0.854 0.534 0.280 1.215 H i l l 1.19 38791.6127 9 3 6 2.123 0.006 -0 .009 -0.041 -0 .144 H i l l 1.06 38708.8633 3
7 5 3 6.131 0.8B9 0.587 0.280 1.203 H i l l 2.31 39031.7179 9 3 6 2.164 0.015 -0 .002 -0 .044 -0 .088 H i l l 1.03 39054.6878 3
7 5 3 6.149 0.918 0.621 0.290 1.232 H i l l 1.91 39053.6776 9 3 6 2.127 0.023 0.007 -0 .028 -0.089 H i l l 1.02 39406.9084 1
753 6.177 0.922 0.641 0.273 1.201 11111 1.11 39359.9985 9 3 6 2.175 0.034 0.004 -0 .044 -0 .098 H i l l 1.03 39448.8150 1
753 6.155 0.922 0.628 0.260 1.191 H i l l 1.15 39440.8202 936

936
3.054
3.187

0.104
0.124

0.0S6
0.062

0.001
0.018

-0.009
-0.001

H i l l
H i l l

1.11
1.07

39456.6674 1
39456.6855 1

779 4.062 -0.174 -0.092 -0 .108 -0.345 11111 1.27 38708.8429 9 3 6 2.478 0.000 -0.035 -0 .030 -0.103 H i l l 1.05 39459.6949 1
779 4.057 -0 .169 -0.126 -0 .095 -0.300 H i l l 1.22 38791.5932 9 3 6 2.417 0.009 -0.007 -0 .042 -0.122 H i l l 1.02 39459.7143 1
779 4.082 -0.098 -0.063 -0 .108 -0.312 H i l l 1.24 39407.8179 936

936
2.194
2.167

0.047
0.025

0.011
0.008

-0 .037
-0 .059

-0.114
-0 .111

H i l l
H i l l

1.16
1.05

39459.8470 1
39468.7759 I

7 8 8 5.030 0.449 0.283 0.234 0.647 H i l l 1.07 38708.8525 9 3 6 2.139 -0 .027 -0.023 -0 .023 -0.076 H i l l 1.08 39473.6355 I
7 8 8 5.053 0.445 0.265 0.241 0.679 H i l l 1.01 39138.5993

9 3 7 4.156 0.460 0.289 0.259 0 .696 m i l 1.67 38702.6250 3
7 9 9 4.251 0.423 0.253 0.216 0.577 H i l l 1.05 39026.9020 9 3 7 4.172 0.472 0 .296 0.265 0.703 H i l l 1.24 38702.6983 3
7 9 9 4.266 0.422 0.237 0.213 0.545 H i l l 1.04 39138.6101 937

937
4.179
4.198

0.493
0.500

0 .293
0 .287

0.263
0.269

0.712
0.703

H i l l
H i l l

1.09
1.08

38702.7608 3
38702.8687 3

801 4.666 -0.059 -0 .038 -0.064 -0.177 H i l l 1.00 39026.9113 9 3 7 4.193 0.503 0 .293 0.255 0.696 H i l l 1.20 38702.9271 3
801 4.669 -0.080 -0 .056 -0.052 -0.177 H i l l 1.01 39138.6199 937

937
4.174
4.181

0.483
0.484

0 .274
0 .279

0.268
0.273

0.713
0.721

H i l l
H i l l

1.32
1.10

38704.6739 3
36704.7473 3

8 0 4 3.510 0.072 0.0S1 0.015 0.116 H i l l 1.15 39026.9211 9 3 7 4.205 0.S03 0 .295 0.258 0.714 H i l l 1.05 36704.8276 3
8 0 4 3.517 0.090 0.051 -0.004 0.106 H i l l 1.15 39139.6218 937

937
4.198
4.189

0.493
0.483

0 .289
0 .284

0.265
0.277

0.714
0.714

H i l l
H i l l

1.11
1.20

38704.8673 3
38704.9223 3

811 4.272 -0.035 -0 .010 -0.074 -0.171 H i l l 1.46 39028.8953 9 3 7 4.240 0.515 0 .308 0.2S2 0.682 H i l l 1.05 39459.7671 1
8 11 4.233 -0.058 -0 .032 -0.054 -0 .175 H i l l 1.47 39139.6324 9 3 7 4.209 0.485 0 .297 0.252 0.700 H i l l 1.05 39509.6118 1

8 1 3 4.387 0.300 0.186 0.114 0.336 H i l l 1.08 39028.9059 9 4 1 4 .077 0.796 0 .515 0.375 1.257 H i l l 1.02 39016.9630 3
8 1 3 4.334 0.257 0.169 0.123 0.355 H i l l 1.08 39140.5936 9 4 1 4.045 0.736 0 .454 0.427 1.316 H i l l 1.02 39055.8550 3

8 1 8 4.615 0.437 0.268 0.202 0.541 H i l l 1.59 39028.9166 9 4 7 4 .903 0.831 0 .530 0.499 1.535 11111 I .01 39018.9737 3
8 1 8 4.536 0.369 0.235 0.243 0.577 H i l l 1.59 39140.6044 9 4 7 4.904 0.835 0 .522 0.471 1.539 H i l l 1.01 39055.8649 3

8 2 4 4.831 0.848 0.546 0.494 1.541 H i l l 1.00 39029.8944 9 5 1 4.594 0.757 0.475 0.469 1.389 H i l l 1.03 39025.9491 3
8 2 4 4.789 0.814 0.536 0.480 1.532 H i l l I .00 39140.6145 9 5 1 4.612 0.770 0.483 0.457 1.411 H i l l 1.03 39055.8748 3

8 3 4 4.265 1.295 0.836 0.775 2.341 H i l l 1.09 39029.9045 9 7 2 4.880 - 0 . 0 11 0.001 -0.023 -0 .031 H i l l 1.02 39026.9314 3
8 3 4 4.239 1.269 0.813 0.779 2.449 H i l l 1.09 39140.6243 9 7 2 4.925 -0.002 0.009 -0.033 -0 .034 H i l l 1.03 39055.8854 3

8 3 8 0.000 0.000 -0.017 -0.044 -0 .121 00111 I .00 39029.9137 984 4.857 0.206 0.121 0 .080 0.278 H i l l 1.50 38705.7431 3
8 3 8 3.613 -0 .052 -0 .012 -0.067 -0 .134 H i l l 1.02 39140.6346 9 8 4 4.906 0.199 0.147 0 .076 0.264 H i l l 1.34 39056.6436 3
8 3 8 3.653 -0 .040 -0.040 -0 .070 -0 .138 H i l l 1.01 39151.6027

9 8 5 4.861 -0.044 -0 .035 -0.067 -0 .210 H i l l 1.19 39026.9433 3
8 4 0 4.332 0.326 0.187 0.154 0.407 H i l l 1.02 39042.8439 9 8 5 4.837 -0.096 -0 .034 -0.051 -0 .207 H i l l 1.19 39056.8589 3
8 4 0 4.325 0.282 0.169 0.188 0.421 H i l l 1.02 39151.6121

991 5.220 1.072 0.712 0.684 2.058 H i l l 1.02 38705.7817 3
8 4 3 4.985 1.2S6 0.793 0.646 2.317 11111 I .01 39042.8546 991 5.198 1.074 0.715 0.685 2.120 H i l l 1.00 39056.6693 3
843 4.995 1.235 0.776 0.667 2.327 H i l l 1.03 39151.6216

9 9 6 4.993 0.539 0.345 0.282 0.791 H i l l 1.15 39026.9542 3
8 5 4 4 .134 0.613 0.360 0.336 0.919 H i l l 1.07 39042.8655 996 5.038 0.544 0.353 0 .295 0.819 H i l l 1.15 39057.8691 3
8 5 4 4.168 0.622 0.378 0.333 0.885 H i l l 1.10 39151.6316

999 4.909 1.241 0.607 0 .690 2.326 H i l l 1.00 39028.9397 3
874 4 .178 0.847 0.528 0.467 1.468 H i l l 1.33 39042.8772 999 4.920 1.231 0.793 0.667 2.315 H i l l 1.01 39057.8781 3
8 7 4 4.160 0.811 0.504 0.459 1.466 11111 1.46 39174.5814

1002 5.009 0.041 0.035 0.001 0.086 H i l l 1.02 39028.9507 3
8 7 5 5.182 0.039 0.012 0.012 0 .106 H i l l 1.31 38786.6325 1002 4.989 0.020 0.016 0.019 0.088 H i l l 1.04 39057.8983 3
87S 5.161 0.052 0 .016 0.029 0.133 H i l l 1.24 38791.5806
8 7 5 5.212 0.088 0.046 0.016 0.096 H i l l 1.28 39018.9855 1017 1.933 0.411 0.264 0.203 0.545 H i l l 1.06 36641.9584 1
875 5.257 0.079 0 .059 0.027 0.131 H i l l 1.24 39029.9246 1017 1.948 0.428 0.268 0.223 0.566 H i l l 1.06 38704.8509 3
875 5.211 0.062 0 .054 0.013 0.107 H i l l 2 .75 39042.7081 1017 1.966 0.416 0.275 0.206 0 .565 H i l l 1.05 38751.6839 3
8 7 5 5.201 0.068 0.058 0.007 0.077 H i l l 1.31 39045.9234 1017 1.930 0.406 0.259 0.221 0.565 H i l l 1.05 38752.7147 3
8 7 5 5.206 0.053 0.042 0.038 0.117 H i l l 2.41 39053.6894 1017 1.909 0.358 0.248 0.262 0 .576 H i l l 1.05 36764.6516 1
8 7 5 5.188 0.047 0.044 0.034 0.120 H i l l 2.36 39054.6885 1017 1.933 0.426 0.267 0.205 0.552 H i l l 1.05 39406.8976 1
8 7 5 5.229 0.089 0.000 -0 .014 0.081 11011 2 .25 39056.6878 1017 1.955 0.447 0.288 0.208 0 .559 H i l l 1.09 39409.9497 3
875 5.215 0.050 0.034 0.008 0.107 H i l l 2.40 39057.6790 1017 1.971 0 .435 0.279 0.204 0.551 H i l l 1.05 39448.8009 1
875 5.227 0.078 0.069 0.016 0.105 H i l l 2 .20 39060.6794 1017 1.944 0.416 0.26S 0.213 0.556 11111 1.21 39456.6542 1
8 7 5 5.209 0.083 0 .062 0.004 0 .086 u m 2.32 39061.6710 1017 1.944 0.416 0.267 0.223 0 .560 H i l l 1.10 39456.6984 1
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