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Abstract 

Lunar horizon glow analogue to Surveyor images has 

been detected from ground at high phase angles. 
 

1. Introduction 

The existence of electrostatically levitated dust on the 

Moon and other atmosphere-less bodies of the solar 

system has been frequently discussed (e.g. [1], [2]). 

Observations from the surface of the Moon and in 

orbit near the supersolar point support this concept 

[3], but Earth-based evidence seems to be missing yet. 

From the distance of the Earth, the moon-based 

localized glow near horizon may become global, 

since the phase angle is almost the same at its 

horizon. A reliable data base showing this 

phenomenon might help to understand transport 

processes of small-grained material and their 

dependence on regolith properties and solar 

irradiation. A theoretical model of the distribution of 

levitated dust on global scales has been published by 

[4]. It expands earlier results by [5]. Additional 

studies have been published by [1], [6], and [2]. Near 

new moon crescents are characterized by contrast to 

the twilight, and influenced by extinction and 

scintillation from the terrestrial atmosphere. Lunar 

topography and surface roughness causes shrinking 

of the sunlit arc when the phase angle increases [7], 

but a levitated layer of dust may enhance it. 

2. Observations and results 

In order to test the reality of a visual impression of an 

“iridescent” border of the Earth-lit disk of the moon 

by unaided eye, observable near new moon, videos 

were recorded using several ordinary commercial 

cameras at several geometrically favourable 

opportunities between 2006 and 2016 at different 

locations. Optimum observing conditions involve 

minimized atmospheric scattering, and an optimized 

combination of (positive) lunar and (negative) solar 

angular altitude relative to an obstacle-free horizon. 

The observations presented here were obtained 

between 0 and 500 m height above sea level in 

Germany and Turkey. Positive detections were made 

for lunar phase angles between 160° and 170°. The 

lower limit is set by the disappearance of the 

phenomenon due to missing illumination of 

scattering particles and the upper limit by loss of 

contrast due to terrestrial atmospheric light. 

Scintillation is a minor problem, since it statistically 

lowers or even increases the contrast. For support, 

images from popular magazines and internet-based 

images were successfully compared, but their 

dynamic range is frequently not useful. 

Besides the limitations imposed by the twilight and 

terrestrial atmosphere, also the illumination 

conditions at the Moon restrict the interval of 

possible observations. Near new moon the lunar limb 

which is averted from the Sun is still close to being 

illuminated by the Sun. Thus any dust floating above 

this part of the surface is reached by sunlight at low 

elevations. But the corresponding elevation limit 

(Sun at or above the local lunar horizon) changes 

more and more rapidly, as the phase angle decreases. 

A limit of observability is reached for a phase angle 

of 160°, when this elevation is about 28 km above the 

surface. At this elevation the density of the expected 

dust becomes very low, and only small particles are 

expected. Simultaneously, the optical path length 

across a dust layer of a density sufficient for an 

Earth-based detection also decreases. Furthermore, 

forward scattering of small particles becomes less 

effective.  All this contributes to a rapid vanishing of 

conditions useful for observation at lunar equatorial 

latitudes. Near the lunar poles, the elevation of 

illuminated dust above the surface does not change 

much. Here an extension of the cusps of the crescent 

remains visible for phase angles somewhat below 

160°. In total, there is an optimum interval of phase 

angles for Earth-based detections. Experience has 

shown that this interval ranges between 160° and 
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Figure 1: A complete annulus encircles the Earth-lit 

surface of the Moon in the processed video frames taken at 

Kula, Turkey in 2006 (left), and Weidenbach, Germany, in 

2008 and 2011. Phase angles were 163°, 161°, and 169° 

(from left to right). 

170°. Only few single images show the complete 

phenomenon without processing (stacking and 

gamma adjustment). It can be shown that the 

resulting enhancement of the near-surface brightness 

is not caused by artifacts, since there is only a 

correlation with the phase angle and not with the 

contrast to the Earth-shine. The latter may be the 

most reliable light source for a comparison. 

Quantification of the flux from the dust layer is 

almost impossible considering atmospheric 

extinction and scintillation, and unintended scaling 

by image processing. The signal per pixel of the ring 

in single images shows a level of several 10% above 

the ashen light for phase angles of ~162°, and an 

enhanced signal of more than 100% for phase angles 

~168°, with errors of the same order as the relative 

signal. No major distinction to the sunlit crescent in 

colour has been found, but in cases of minor phase 

angles the thin ring might be slightly bluer, consistent 

with an expected higher proportion of small particles 

at the higher elevation of the sunlit dust. The level 

seems to be comparable to the forward scattering 

Jovian ring system [7]. Although phase and colour 

dependence indicate particle sizes near the range of 

μm, the latter authors showed the limited uniqueness 

of statements on such “typical” particle sizes. 

Virtually all light comes from a single-pixel layer 

above the surface of the Moon. A dependence of the 

intensity of the phenomenon on solar high energy 

radiation has still to be identified. 
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