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ABSTRACT. Ground-based observations of the evening zodiacal light taken 
by Weinberg and Mann from Mt. Haleakala, Hawaii, during March 1966 are 
used to derive a table of zodiacal light brightnesses at high spatial 
resolution (as little as 0.5° in differential ecliptic longitude X-X 
and 1.0° in ecliptic latitude 0) over the region 29. 5°< X-X < 56° , 
-30°<6<30°. Significant differences are found in the brightness dis­
tributions above and below the ecliptic plane. 

Brightness, polarization, color and angular dependence of the light 
of the night sky were systematically observed by Weinberg and Mann from 
Mt. Haleakala, Hawaii between 1965 and 1969 (Weinberg and Mann, 1967). 
One of the several observing techniques that was used involved scanning 
the main cone of the zodiacal light over a range of 160° in azimuth cen­
tered on the ecliptic, beginning (evening) or ending (morning) with the 
onset of astronomical twilight. A multicolor photopolarimeter scanned 
back and forth in azimuth at 2.5 deg/sec, incrementing elevation in 1° 
steps between 5° and 24°. A sample of these data, taken in March 1966 
at 5080A\ is reduced to isolate the zodiacal light. Additional data 
and full details of the observations, calibration, and data reduction 
will be presented elsewhere. 

Data below elevation 10° are omitted here due to difficulties in 
the atmospheric corrections. The measured brightnesses were converted 
to absolute units (Si0(V)r„ )

 b y r e f e r e n c e to a calibrated (by NBS Fritz 
Peak Observatory), 17.8-cm diameter ^C-activated phosphor source. The 
source was placed over the objective before and after each night's ob­
servations, filling both the aperture and the 3° diameter field of view 
(FOV). Bright stars were used to obtain an independent absolute cali­
bration, the two methods agreeing to better than 5 percent. 

Extinction corrections were made with coefficients derived from ob­
servations of bright stars using the same instrument. Atmospheric scat­
tering corrections followed the method outlined by Weinberg (1964). The 
brightness contributed by "resolved" stars in each FOV were subtracted 
using a special merged star catalog developed for each color used with 
this instrument. Background starlight was subtracted using data obtain­
ed from Pioneer 10 observations beyond the asteroid belt, where the zodi-
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acal light was found to be vanishingly small compared to the background 
starlight (Hanner, et al., 1974). The airglow continuum contribution 
was obtained by using a typical zenith value of 43 SIQ(V) (Roach and 
Smith, 1964) multiplied by the van Rhijn function at each elevation for 
a plane parallel atmosphere (Weinberg, 1964). The band width and off-
band rejection of the 5080S filter were such that the airglow green line 
(5577A) emission can be ignored. Tables 1 and 2 give the derived near-
ecliptic zodiacal light brightnesses, at northern and southern ecliptic 
latitudes, respectively, for differential ecliptic longitudes from 29.5° 
to 56.0°. Missing data in the Tables correspond to regions in the Milky 
Way and/or with bright stars, where the separation of components is un­
certain, or is a result of the timing and spatial coverage of the obser­
ving program. Other observations, not yet reduced in this manner, will 
be used to fill in most of the data gaps. The full body of data will be 
used to depict the topology of zodiacal light as seen from 1 AU and to 
model the large scale spatial distribution of the dust - in and out of 
the ecliptic. 

Some of the Table 1 and 2 data are plotted in Figure 1 together 
with Dumont's ground observations (Levasseur-Regourd and Dumont, 1980) 
and with observations from the Helios 16° photometer (Lelnert, et al., 
1982). The Haleakala brightness data have higher spatial resolution 
than any other published data, they separately show data north and south 
of the ecliptic and thereby contain information on the positions of max­
imum brightness ("photometric axis") in March 1966, and, at Hong's sug­
gestion, are not smoothed in order to avoid masking possible brightness 
structure. The Haleakala data increases more rapidly toward the sun and 
falls off more slowly away from the ecliptic than the Dumont data. Pos­
sible reasons for these differences are still being evaluated. Two 
other things are evident in the Haleakala data: (1) the zodiacal light 
is brighter above than below the ecliptic (i.e., the photometric axis or 
symmetry plane is displaced 1-2° north of the ecliptic), and (2) bright­
ness structures first found by Hong at large elongations (this volume) 
were subsequently also found here. Similar structures are also seen in 
the zodiacal light data from Pioneer 10 (Toller and Weinberg, this 
volume). 
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Table 1. Zodiacal light brightness at 508oX in S 1 0 ( V ) G 2 V units as a 

function of differential ecliptic longitude A-AQ, and at northern 

ecliptic latitudes, g. 
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Table 2. Zodiacal light brightness at 5080A in sln^)r2v u n i t s a s a 

function of differential ecliptic longitude, A-Aft, and at southern 
ecliptic latitudes, 6. 
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Figure 1. Zodiacal light brightness as a function of differential 
ecliptic longitude, ^~ f̂t» f°

r ecliptic latitudes, g, of±5°, ±15°, 
and ±25°. Dumont (o) and Helios (+) data are shown for comparison. 
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