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THE NATIONAL BUREAU OF STANDARDS

Th- National Bureau of Standards is a principal focal point in the Federal Government for assuring

maximum application of the physical and engineering sciences to the advancement of technology in

industry and commerce. Its responsibilities include development and maintenance of the national stand-

ards of measurement, and the provisions of means for making measurements consistent with those

standards; determination of physical constants and properties of materials; development of methods
for testing materials, mechanisms, and structures, and making such tests as may be necessary, particu-

larly for government agencies; cooperation in the establishment of standard practices for incorpora-

tion in codes and specifications; advisory service to government agencies on scientific and technical

problems; invention and development of devices to serve special needs of the Government; assistance

to industry, business, and consumers in the development and acceptance of commercial standards and
simplified trade practice recommendations; administration of programs in cooperation with United

States business groups and standards organizations for the development of international standards of

practice; and maintenance of a clearinghouse for the collection and dissemination of scientific, tech-

nical, and engineering information. The scope of the Bureau’s activities is suggested in the following

listing of its four Institutes and their organizational units.

Institute for Basic Standards. Applied Mathematics. Electricity. Metrology. Mechanics. Heat.

Atomic Physics. Physical Chemistry. Laboratory Astrophysics.* Radiation Physics. Radio Standards

Laboratory:* Radio Standards Physics; Radio Standards Engineering. Office of Standard Reference

Data.

Institute for Materials Research. Analytical Chemistry. Polymers. Metallurgy. Inorganic Mate-

rials. Reactor Radiations. Cryogenics.* Materials Evaluation Laboratory. Office of Standard Refer-

ence Materials.

Institute for Applied Technology. Building Research. Information Technology. Performance Test

Development. Electronic Instrumentation. Textile and Apparel Technology Center. Technical Analysis.

Office of Weights and Measures. Office of Engineering Standards. Office of Invention and Innovation.

Office of Technical Resources. Clearinghouse for Federal Scientific and Technical Information.**

Central Radio Propagation Laboratory.* Ionospheric Telecommunications. Tropospheric Tele-

communications. Space Environment Forecasting. Aeronomy.

* Located at Boulder, Colorado 80301.

•* Located at 5285 Port Royal Road, Springfield, Virginia 22171.
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1, Redefinition of the Visual Magnitude of the OAO Star-Simulator

After NBS Report 8619, "An Artificial Star Source for the OAO," had
been Isaixed, the star-simulator was used In measurements with equipment
that had been calibrated by observing actual stars. The differences
between the predicted values In these measurements and those actvially

recorded were much greater than could be explained by experimental
errors. It was therefore decided to re-examine the photometric defini-
tion of the visual magnitude of a star.

Investigation In the literature concerning the photometric definition
of a visual second magnltixde star revealed considerable variation among
the references. The values given In five of these references are given
below.

References Ilium! nance of a Second Magnitude Star

(footcand le)

A. Middleton, Vision Through The
Atmosphere (1951)

B. Smithsonian Physical Tables

(1954)

C. Walsh, Photometry (1953)

D. Allen, Astrophyslcal Quantities
(1955)

3.08 X 10
-8

3.14 X 10
-8

3.3 X 10

3,58 X 10

-8

-8

E. Allen, Astrophyslcal Quantities
(1963) 3.90 X 10

-8

An evaluation of the validity of these values was undertaken at

Georgetown University under the sponsorship of NASA. In this study it was
recommended that the value given In reference E above, i,e,, 3.90 x 10“®

footcandle, had the best experimental basis and therefore should be used. ~

This value Is based on absolute stellar Irradlance measurements made by
R. V. Willstrop.2/

If the calibration of the NBS artlflcal star source Is to be on the

revised definition of a visual second magnitude star. Table I (on page 8)

of NBS Report 8619 must be revised by changing the distances, given

in': the table, (The distances in the report were computed for aiTTfl lumi-
nance of 3,14 X 10**^ footcandle, the value from the Smithsonian Physical
Tables). The new distances are given below:
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Revlsed Table I of NBS Report 8619

I D

Current Voltage A OAO
Lamp (amperes) (volts) (candela) (feet)

NBS 7544 4.263 113.7 2.32 X lO"^ 24.4

NBS 7557 4.238 113.2 2.20 X 10“^ 23.8

NBS 7552 4.184 114.2 2.32 X lO"^ 24.4

In line with this revision. the ordinates of Figure 3 of NBS Report 8619
must be increased by a factor of 1.24o

2. Evaluation of the Stellar S-Surface Magnitudes of the Star-Simulator

Since the OAO star-simulator will be used to check the calibration of

several photometers having a spectral response little different from that

of a nominal S-4 surface, the stellar S-4 magnitude of the star-simulator
was computed. The stellar S-4 magnitude of the OAO star-simulator may be

defined as

™0A0, S-4
= -2.5 log

J ^0A0,\ ^S-4^^^
^ ^

(1 )

where

m . „ ,
is the stellar S-4 magnitude of the OAO star-simulator

OAO, S-4

H is the spectral irradiance at the receiver produced by

the star-simulator at a distance from the receiver,

,

which yields a stellar visual second magnitude.

(Given in Figure 3 of NBS Report 8619 taking into

account the previously noted correction)
,

^AO, z

R
S-4

is the spectral Irradiance from a visual zero magnitude

AO star, and

is the relative spectral response of a nominal S-4

receiver surface,'^

In order to define equation (1) more precisely, it was decided to use

H of the more specific AOJ class of stars. Dr, Robert E. Wilson has
AO,z
determined the average absolute spectral irradiance of a visual zero magni-

tude class AOS^ star.—^ By use of his values, and equation (1), one obtains

2.33 as the stellar S-4 magnitude of the OAO star-simulator at a distance

from the receiver, D_._, which yields a stellar visual second magnitude.
OAO
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In a similar way the stellar S-11 and S-20 magnitudes of the OAO star-
simulator at the distance. were calculated and both were found to
be 2.23. ^

The OAO star-simulator is being used in periodic checks of the cali-
brations of equipment employed in star-tracking on the OAO project.
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