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I. INTRODUCTION

The technical Supporting Studies Plan DRD No. MA-091T
under_NASA/MSC Contract NAS 9-11528, "Task I. Principal
Investigator Services', callg for studies to give maximum sci~
entific support to the flight of Apollo 17 and to the ana_iysis of
the dafa recéived. In pursuit of this goal, we have‘made an
- evaluation of the ultraviolet ﬂﬁx from the stars expected in the
various inertial-hold pointing directions and PTC scans during
the Apollo 17 mission. These directions and PTC scan poles
for the nominal migsion are listed in Table I. In subsequent
sections we discuss the methodﬁlogy used in evaluating the flux,
and the individual targets themselves. | An ove-rview of the targets
and scang may be obtained by referring to Figure 1. In that figure,
the sky is represented in celestial coordinates (Right Ascension
and Declination), with' North {the North Celestiai Pole} at the top.
The left and right edgeé of the map are at 18h of Right Ascension,
which is near the sun (circle af lower left). The position of the |
Earth in the sky (viewed from the moon) for December 12 through
18, is indicated, and also the position of the Moon (as viewed
from the Earth) for December 17, 18, and 19. The field-of-view
of the Apollo UVS is indicated for each of the inertial hold targets.

A thirty-degree avoidance circle has been drawn around the sun.
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TABLE I

INERTIAL HOLD AND PTC TARGETS

Target UVS Line of Sight + X axis direction ]
Lyman Alpha Minimum 04® 35™ 00°  +30%0' 00" | 09" 48™ 20° +28° 51 51"
Earth - 14 10 33 .-18 15 39 09 31 00 -14 00 00
Moon 06 58 00 +22 00 00 11 20 00 +04 00 00
First Sleep PTC —_— . 10 00 00 +07 00 00
Coma Cluster 12 58 00 426 00 00 16 36 51 =12 25 21
Mode III 60 x 14 06 27 35 -73 36 31 15 21 52 -35 14 34
Mode III 60 x 60 04 3% 58 -71 51 27 15 26 30 -40 47 53
¢ Eri 01 38 33 -58 10 28 19 00 00 -33 01 59
a Eri, @ Gru PTC S | 00 55 00 +08 00 00
Second Sleep PTé —_— 20 20 00 +88 00 00
Dark North 14 00 00 +22 00 00 i7 40 00 _.-17 31 14
North Ecliptic Pole 19 00 00 478 00 00 17 §5 01 +11 01 56
Mode IV ——e 21 12 14 ;1-60 32 23
Virgo Cluster 12 30 00 +12 00 00 | 07 51 08 439 05 31
Dark South : 01 05 00 -10 00 00 | 20 30 00 -25 00 00
NEP, yPeg PTC L — 04 55 00 +46 00 00
Spica 13 24 00 -11 00 00 18 02 00 -30 0OC 00
Spica, NI Ma ——n 17 40 00 +05 00 00
Third Sleep - —_— | 05 45 00 -47 00 00
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The solid lines in the figure represént the various PTC scans.
The background shading represents the accumulated expected
ultraviolet flux over'five -by-five degree blocks.. Data are taken
from the Smithsonian Astrophysical Observatory Catalog, with
no allowance for interstellar reddening. This may be.compared
with Figure 2, which shows the same data taken from the Bright
Star Catalog, with allowance for interstellar reddening {except
for a small portion of the stars). In Figure 2, the Right Ascen-
sion of the edge .of the plot is zero -hours. A grid of galactic co-
ordinates has been imposed on the figure. The absolute intensity

scale is not the same as in Figure 1.
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II. METHODOLOGY

'The far ultraviolet spectrometer (UVS) has a field-of-~
view abouf 120 by 180. When it is pointed, for example, above
the horizon of the moon it receives radiation from the lunar
atmosphere and also from the distant sky. The ultraviolet flux
from the sky we assume to be entirely due to direct :rfadiation
from stars in the field of view. For targets containing large
numbers of stafs, such as Lyman Alpha Minimum, this is a fair
assumption. For fargets in dark regions of the sky, however,
additional sources of radiation, such as starlight scattered from
interstellar dust, mighf be important, so the flux values we re-
port here must be regarded as lowér -Iimits. ‘The flux was
determined in two ways, and is listed in Table II. In the first
column of Table II is the flu# obtained by adding up the expected
flux from stars listed in the "SAQ" star Catalog, with no allow-
ance for interstellar abgorption. (The stars involved are illus-
trated in the figures for the various targets, where the number
plotted is the visual magnitude of the star. The size of the
plotted number depends, rather _vﬁeakly, on th;a ultraviolet flux
from the star.) In the second column is the flux obtained by
addling the expected flux from stars in the Bright Star Catalog,

taking account of interstellar absorption and reducing the flux
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TABLE II

EXPECTED FLUX FROM INERTIAL HOLD TARGETS

Target

Flux, in Photons (cm'2

sec A)‘1

Bright Star Catalog

Smithsonian Star Catalog

Earth

Moon

[Coma Cluster
Mode III 60 x 14
Mode I 60 x 60

o Eridani
[Dark North -
North Ecliptic Pole
Virgo Cluster
Dlatrk South

Spica

Lyman Alpha Minimum

166
30
234
19
83
43
2728

8.3
42
24

4
7805

(I7'2 B2 star)

1109

66

357

- 28

171

103

2272

20

115

44

17

(85")

3631 (227)
(0796 B1 star)

% _
-deleting the one bright star.




-6.-

of supergiants by one magnitude. The calibration in each case
was kindly provided by C. F. Lillie from OAO data. The
orientation of the field-of-view was chosen for most of the tar-
- gets s0 that the instrument would be shaded from the sﬁn during

the cbservation.

For the PTC scansg, and the Mode IV Zodiacal Light

Scan, figures are provided giving the brightness expected ag-

a function of position élong the path of the PTC scan. Sections
ten degrees long are.taken. The width of the band is taken as
120. The celestial and galactic pogitions for each bin are indi-
cated, If, in Table I, the +X axis position has a south declina-
tion, the scan is made from top to bottom in the figure. If the
+X axis points north, the scan igs made from bottom to top in

the figure.

A list of all stars that are brighter than 50 photons

(cmzsec A)“1 is given as Appendix A.
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III. THE TARGETS AND SCANS

In this section, we briefly comment on each of the tar-
gets and the various PTC gcan paths. Detailed information on
each target and each PTC scan is provided in the Tables and

Figures.

1. Lyman Alpha Minimum. This is a region that

Gary Thomas has found to emit the Ie_east Lyman Alpha radiation
of any part of the sky. It is rlather closé to the galactic plane,
and is near the bright Pleiades star cluster.

2. Earth. The earth is also observed during the first
sleep PTC on TEC,

3. | The Moon.

4. Coma Cluster. The position of the cluster of galaxies

is indicated by the circle in the figure. We hope to set a limit on
redshifted Lyman Alpha radiation from the cluster.

5. Mode III 60 x 14. This target is observed during the

moments when it ig just above the lunar horiz_on, in 60 x 14 nauti-
cal mile lunar orbit, and also, as a cgllibrlation, for a period on
trans -eafth coast. The mode provides a good means for observing
Xenon in the lunar atmosphere.

6. Mode Il 60 x 60, As in 5 above, but 60 x 60 nautical

miles lunar orbit.
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7. Alpha Eridani. This very bright star will be measured

as a cross-calibration between Apollo 17 and other UV experiments
that have flown. It fotally dominates the sum of all other stlars in
the field of view (see Table II). |

8. Dark Nbrth. Asg shown in Table I, this is expected to
be one of the darkest regions of. the sky observed. It is hoped to
set limits on extragalactic radiation entering. our galaxy. This
target is near the North Galactic que.

9, North Ecliptic Pole. The UVS is pointed directly up

out of the plane of the solar system. This target is primarily for
the purpose of determining the Lyman Alpha intensity in this
direction.

10. Virgo Cluster. This is anofher cluster of galaxies,.

several degrees in extent, The UVS is in sunlight during the
measurement, for unavoidable-thermal feasons.

11. Dark South. The remarks under 'Dark North" app-ly
here also, except it is §he South Galactic Pole region that is ob-
served,

12. §R1_c_a_ Anotile_r very bright star, similar to o Eridani.

13. First Sleep PT(C. This scan path has been chosen to

pass through the earth as viewed from the spacecraft. Time vari-
ations in the UV brightness of the earth may be observed. The

extremely bright constellation Orion is also scanned.
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14. Second Sleep PTC. This PTC scan path passes through

North _Ecliptic Pole, Dark North, énd Coma Cluster. It is a scan'

from galactic pole to galactic pole.

15. Third Sleep PTC. This scan passes through Dark

South, and also through the bright stars @ Grus and o Pavo.

16. a Eri, @ Gru. This scan passes through the bfight
stars @ Eridani and @ Grus, and also the Orion region.

17. NEP, A Peg, This scan passes through the north

ecliptic pole, and also through the bright star y Peg.

18. Spica, NU Ma. This scan passes through the two

bright stars Spica (0 Virginis) and N Ursae Majoris. The latter
star has been previously observed by JHU experimenters from

an Aerochee rocket.

1IVv. CONCLUSION

Dai:a have been pr'esented bearing on the uv brightnesses
to be expected during the PTC scans and while pointed at ffxed
targets during the Ap_ollo 17 mission. These data will aiq in
real-time decision-making, and in the subsequent analysis of

the data.
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KEY TO THE STAR-LIST TABLES

HR Bright Star Catalog number.
NAME - Star Name.

RA(1973) DEC  Celestial Coordinates, precessed to 1973.

B-vV | The B-V color of the star.ll

SP - Spectral type. H

LUM | Luminosity Class

DMAG - '. If the star is double, the differeﬁce in magnitude

between the two components.

SEP If the star is double, the separation of the two
components in seconds of arc.

v | _ ~ The V magnitude of the star.
uv The 1500 A magnitude of the star {Vega is zero.)
FLUX The 1500 A flux in photons (cm2 sec A)"l. An

asterisk indicates that the flux has been re-
~ duced because the star falls near the end of
the target {(see Figure 14).

LONG The galactic longitude of the star. -
LAT ' The galactic latitude of the star.

E{B-V) The color excess.

The final unlabelled column gives, for Iin.ertilal targets, the distance
in degrees for nearby stars (for thé sharp edge of the field of view)
| and the digtance frorn the point where the full stellar flux would be

seen by the instrument, for stars on the graduated edge of the field

of view. Distances are truncated.
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APPENDIX A

THE ULTRAVIOLET FLUX

OF THE BRIGHTEST STARS
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