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- ABSTRACT. Results from photometers on board the D2B satellite (1975)
for the whole sky in ultraviolet and blue light, are combined to genera-
te a very well defined empirical representation of the zodiacal light
and Gegenschein. The sky background is then obtained by subtraction of
this model from the data.

1. INSTRUMENTATION

The observations were obtained with two photometers on board the D2B sa-
tellite launched in september 1975. Its orbit had an altitude of

500 — 700 km, an inclination of 37° with respect to the equator and a
period of 96 min. The satellite was pointed at the sun with an accuracy
of + 30" during the day and spin stabilized during the night. The spin
rate was 1°.5 s~! in the average (Cruvellier, 1970).

2., OBSERVATION OF THE ZODIACAL LIGHT

The data come from the ELZ photometer whose optical axis is pointed at a
constant solar elongation of 90° and whose main characteristics are
A =3100 &, AX = 500 & and field-of-view = 1° x 2°.8,

The photometric scans, in a plane perpendicular to the earth-sun di-
rection, record the same sky field every six months.

In order to separate the sky background from the zodiacal light, we
make use of a very sensitive zero method based on the residue:

R(X,B) = S(A,B,t + 6 months) — S(),B,t)

as a function of ) and B.

This residue is non zero because of
1) the inclination of the zodiacal cloud with respect to the ecliptic
plane and
2) the variation of the earth-sun distance; it is further unrelated to
the skybackground (see figures 1 and 3).

The residue can be written in terms of the two components ISky and
I :
ZL
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Figure 1. optical axis scans
AZ=)1+180°

the same sky field every six
months, whose planes are

/ perpendicular to the anti-
\ solar directions:
Ao and A__=Xx_+180°
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Figure 2. two examples of residues (—-+ —.) for two longitudes, compu-

ted with models. The south ecliptic pole direction gives the zero of
8 axis; 180° is the mnorth ecliptic pole.

ﬁm'g)qz_xl 1 : RESIDUE OF MODELS FOR Q=50°
-z 2’ 2 : RESIDUE OF MODELS FOR 0=90°
I I . : RESIDUE OF ELZ DATA
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Figure 3. examples of residue for two models computed with two values of
ascending nodes, compared with data, for A_=128° and A,.=128°+180°=308°

ZZ'= zone where intensity of the zodiacdl light is %{

gher for
A1y=308° than for Ar=128°
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R(2,8) =.Iskv(x’8) * IZZL(A’B).— IIskv(A’B) * IIZL(A’Bﬂ:
II I

Residues obtained from the observational data were compared with calcu-
lated residues using various models proposed by Leinert et al. (1976).
The fan model of the form:

- cor]'\’ _ .. u
I % v o-l(O) exp( —-w |51n B@[)dx

was found to generate intensities and residues R(),B) whose variations
match exceedingly well those of the observational data and residues over
the period 1975-1976.

We adopted a phase function ¢](@) derived from the work of Mujica
et al. (1979):
o; (8) = 0.00021 (6 - 90°.0)2 + 1.

The nominal values of the parameters of the above model as well as
.the inclination i and the ascending node @ of the plane of symmetry, and
the corresponding error bars were determined by bracketing the observa-

tional residues within twoextieme calculated residues.

Figure 3 shows an example of variation of the residue for two values
of Q.

We used skyfields where I is critically sensitive to v, w, u, i and
! separatly, and we obtained:

v =1.,0% 0.l i = 2°.0 £ 0°.5
w=4.04%0.2 Q = 70°.0 £ 10°.0
u=1.3z% 0.1

slightly different from values found by Leinert et al. (1976). We pre-
sent in figure 4 the profile of the zodiacal cloud along an ecliptic me—
ridian for A = 90°

Figure 4. data for A=90°,
INTENSITY minus a galactic model,

' compared to the zodiacal
light model (M). G is the
galactic model for this
scan.
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3. GEGENSCHEIN

The data came from the ERC photometer which scanned the antisolar direc-
tion at A = 4500 &, AXx = 1000 & in a circle of 9° radius with a resolu-
tion of 1° x 1°.

Using the Pioneer 10 results for the sky background (Weinberg, 1981),
we obtained nine gegenschein maps for nine ecliptic longitudes over the
period 1975-1976.

By applying the zodiacal light model obtained perpendicular to the an-
tisolar direction, with a new phase function: oo (0) = o] (0) + o' (©)

0 for © < 177°
0.02 (0 - 90°.0)2 - 3,49 (0 - 90°.0) + 152.25 for 177° < @ <180°

o' (0)
o' (0)

we found that it is necessary to enhance the model in a 3° circle cen-
tered at the antisolar point as already suggested by Misconi (1981).
The map for A = 185° is shown in figure 5.
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Figure 5. comparison of gegenscheinmap obtained for 1=185°, computed
with ERC data, with the gegenschein model in the same conditions. The
enhancement near antisolar direction is clearly visible.
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