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G1 246 0 Mt ek dhaisand of amateur sky watchegskthis questionevery yeamand many
lookto{ 9 ¢ Q& / St S toriHe arfswer Thig agigleRéllNIow theagnitudesof our solar system

neighborsare predictedandexplains whatve canlearn about planets based dheir luminosities

The distancerom the planetto the observe and that from the planetto the Surboth affect its
brightness TR WA Yy @S NE S ofdistdekeN@&anstthiat@pnet twice as far away appesone-
fourth as brightThe phase angleorresponding tai K S LJErésgest guerter, gibbousor full shape
also contributes to its magnitudé diskseenfully illuminatedby the Suris at phase anglé degrees

while the thinnest crescent approaebphase angle 18M@istance and phase are geometrical effects.

Two physical factors that influence brightnessar& S LJ I ySiQa aAil § FyR Aida NBFT
depends directly on the surface area of the body. Twice the area produces twice the brightness.

Reflectivity indicates how a planetary ground or cloud layer redirects the sunlight that it receives. This is

the most enlightening aspect of planetary photometry (the study of luminosities) because

characteristics of the planets themselves are revealed. Clouds reflect a large fraction of the incoming

light and they distribute it over a wide angle. Meanwhiledglirfaces reflect less light and return it

more strongly in the direction from which it came. If the brightness of a planet is observed over an

appreciable span of phase angles, then something can be learned about its physical composition even if



the diskis not resolved. Photometric characterization has contributed to our understanding of Mercury

and Venus as explained later.
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The varying magnitudes of Mercury, Venus and Mars are shown along with their phases and relative
diameters. Open circles indicatderior conjunctions when a planet is between the Sun and Earth.
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times in the vicinity of inferior conjunction. Mars will be at opposition next yektasoh 3°.

When Ibegan studying the brightness of the terrestrial planets Mercury, Venus, Earth and Mars about
MH @SINE 322 Ylye 2F (GKS YI3ayAiAiddzRSa Ay dzasS RFGSR

to a novel spacecraft instrument anlde availability of CCDs for eaiftlased observation, though, it was



prime time for an update. TheatgeAngle SoectrometricCoronograph(LASCO) onboard the NASA/ESA
Solar and Heliospheric Observatory (SOHO) was designed to photograph the solar coronarHbise
Ffa2 Iy ARSIt AyadNHzySyd F2NJ 20aSNBAYy3I aSNOdzNE
places it in the same field of view. LASCO principal investigator Russell Howard at the Naval Research
Laboratory approved a program to obgerMercury from 1999 to 2000, and LASCO scientist Dennis

Wang obtained images when Mercury was in the field of view but outside of the solar occulting disk.
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Phase angle is the arc between the Sun and the Earth as seen from a planet.
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Clouds refledbrightly and disperse the incoming light broadly while solid surfaces are usually darker and
their reflected light is confined to a narrow angle.

Photometric analysis of LASCO imagery provided luminosity data at large phase angles where the planet
had notbeen observed from the ground due to the solar glare. LASCO revealed that the magnitude of
Mercury near inferior conjunction is about +5 while at superior conjunction it can be a thousand times
brighter at magnitude2.6. Grounebased CCD observationsthye author during the same years

covered phase angles closer to 90 degrees when Mercury was near greatest elongation from the Sun

and outside of the LASCO field of view.



The Sun is behind the occulting disk at the center of this LASCO imagdlianti \beinus is to its left.
Fainter Mercury and Mars are marked below and to the upper right, respectively. Also visible are the
solar corona and background stars.

The shape anthe slope ofa phasecurve(magnitude corrected for distance and plotted aust phase
angle)contain clues abouhe mean roughnessf the planetarysurface Generally, lhe steeper the
curve the rougher the surfac@ur analysis indicates that the averagepeon the surface oMercury is
16 degrees whicmakesit somewhatsmoother than the Moon. The phase curve also indicated that
a S ND dzNE Qai soiNsSahipdctediakiout as much as the Mébdind that the distribution of particle
sizes is similaoo. Thesdindings will be compared toresults from the MESSENGER spaceolsétined

from orbit around Mercury.



