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LUNAR LIMB PROFILES FOR SOLAR ECLIPSES

This Lircular contains selected lunar limb profiles designed for use in solar eclipse predictions, These
profiles, used in accordance with the criteria mentioned below, allow the eclipse observer ta pradict the
ettect of lunar limb irregularities on the time of second and third contacts for any site along the eclipse
path. The arguments of these profiles range in topocentric longitude from +6° to —6°; topocentric latitude
is 0° since solar eclipses always occur near the nodes of the lunar orbit.

For an observer who is on the axis of shadow of the Moon, the topocentric librations are diametri.
cally opposite the selenographic eoordinates of the Sun at the instant of abservation. The tapacentric libra-
tions at any point near the central line are:

L = 270° - Sun’s selenographic colongitude
B = —Sun's selenographic latitude,

The topocentric position angle of the axis of the Moon is:

C=C+al
where
C, = the position angle of the axis of the Moaon
AL = the correction to the position angle 1o give the topocentric value
and

AC = —g'sinQtand = —170sinzsin0 1an4.

In these equations:

z = 2enith distance = 90" — altitude of Sun
£ = declination of Sun
0 = parallactic angle = P—V

and by definition,

(0 is the garallactic angle measured eastward from the north point of the disk 1o the vertical circle
throush the observer’s zenith,

P is the position angle of the peint of contsct, measured ezstward from the north point of the disk,
snd,

V is the position angle of the point of contact, measured eastward from the vertical circle through the
pbsarver’s zenith.



4 LUNAR LIMB PROFILES FOR SOLAR ECLIPSES
Exampie tor Total Splar Eclipse 30 June 1973 at Atar, Mauritania

The Sun's selenagraphic colongitude and latitude, declination, and the pesition angle of the axis of
the Moon are given in the American Ephemeris and Nautical Almanac, The parallactic angle and altitude of
the Sun are obtained trom the local circumstances for the observer's location.

Circufar No, 135—Total Solar Eclipse 30 June 1973, pg. 12 - 13, Local Circumstances
Atar, Mauritania—Maximum eclipse occurs at 10" 477 070, Altitude of the Sun = B0°,
10" 47™ 07%0 = 1077853 = 024494, the interpolating factor far the values from the A. E.

A E.,p. 27 Daclination of Sun = +2372,

& E.,p. 373 Sun's selenographic Position angle of
Date langituda 4 latitude " axis of Moo
June 30 262°95 - ~0°02 .. 353°01  °
July 1 275,21 "1 0.0 %% 5 41 TE40
L = 270° — (262795 + 5°51) = +1°54
B = —{-0°02 - 0°01) = +0°03
Co = 350°01 + 2°88 = 361789 = +1°89

Circufar No. 135, pg. 12 - 13

Atar  Ind contact P= 78 V = 166, then a, =272° r=30°
Ird contact P =295" V= 25° then 0 =271°

sin 0, =-0.99839 gin z = +0.,50000
sin 0y =—0.99985 tan § = +0.42860
Since AC=-170sinzsin0 tans,
than AC: =+0221 AC, =+021
and C: =+1789+ 0521 =420 Cy=+1789+ 0721 =421

For Atar, Mauritania, either profile L = +1700, B = 070 or profile L = +2°00, B = 070 may be used
since the protiles are so similar.

The narth point of the disk is 271 toward the west from the "N on the lunar profile. The “N” on
the profile indicates the lunar meridian containing the north pole of the Maon's rotation, while the north
point of the disk is the intersection of the hour circle through the center of the disk with the limb in the
direction of the narth celestial pole. The position angle of the axis is the angle subtended at the center of
the disk between the hour gircle and the north unar pols, messured eastward from the hour circle.

The secand and third contact points may be plotted on a circle of three inches radius using milar or
any other transparent medium. This transparency may then be placed aver the appropriate |lunar limb
profile with the “N"s aligned.
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0=217°

M. P. = Direction to nonth célestial pole
Z. = Direction 10 zenith
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M. P_= Direction to north celestial pole
Z.= Direction ta z2nith



LUNRR LIMB PROFILE
L=+1200
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N. P. = Direction 1o north celestal pols
Z. = Direction to 2enith
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The lunar limb profiles in this Circular are derived from “The Marginal Zone of the Moon”, Astro-
nomical Papers prepared for the use of the American Ephemeris and Nautical Almanac, Vol. XVII, 1983
by Dr. Chester B, Watts.

The contours of the marginal zones were converted inta machine readable farm by H. M. Nautical
Almanac Office, Royal Greenwich Qbservatory. Thesa contours wers then transferred to heights in alongi-
tude-latitude grid and rearganized into & form suitable for direct access on a high speed computer by
Mr. Ronald Abilaah and Or, Thomas C. Van Flandern, Nautical Almanac Office, U. 8. Naval Dbservatory,
Tha program to plot the profiles was written by Mr. Jeffrey Spain, Nautical Almanac Office, U. 5. Naval
Dbservatory.



LUNAR LIMB PROFILE
L=+6200 B=0200
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LUNRR LIMB PROFILE
L=+5200 B=0200
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LUNQH LIMB PHUFILE
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_UNAR LIMB PROFILE m
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LUNAR LIMB PROFILE
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LUNRR LIMB PROFILE
L =0200 B=0700
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LUNAR LIMB PROFILE
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LUNAR LIMB PROFILE
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LUNAR LIMB PROFILE
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LUNAR LIMB PROFILE
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LUNAR LIMB PROFILE
L=-6700 B=0°00
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