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ABERRATION. An apparent change in the place of a celestial body due to the fact
that the velocity of light is not incomparably greater than the velocity with
which the observer is himself moving, 248. Different kinds of, 253. Annual,
25¢4. Geometry of annual, 258. Apex of observer’s movement, 258. Arising
from motion of the solar system as a whole, 253. Diurnal, 265. Planetary,
266. In Rr.a. and Decl., 25¢. In Long. and Lat., 257. Constant of, 260.
Determination of coefficient of, 263. See Constant of Aberration.

Accoracy in logarithmic caleulation, 11.

Apawms, J. C. Solution of Kepler’s problem, 157. Graphical solution of Kepler’s
problem, 163. Proof of Lambert’s Theorem, 166. Ezxpression for lupar
Parallax, 294,

AvprecHT, Prof. Variations in latitude, 197.

ArDEBARAN, vii. Parallax of, 328.

Arpis. Tables for solving Kepler’s problem, 164.

Armucantar. An instrument invented by Chandler and essentially consisting
of a telescope rigidly fastened to a support floating freely on mercury. A
case of the generalized transit circle, 455

ArTarr, vii. Parallax of, 328.

AvTazZIMUTH. An instrument for observing altitudes and azimuths, 480.

Avritope. The altitude of a star is the length of the arc of a vertical cirele
drawn from the star to the celestial horizon, 78.

AmEeRrICAN Ephemeris, vii

Anavocies. Delambre’s, 8. Napier’s, 10.

ANGLE of position of a double star defined, 138.

ANNUAIRE de Bureau des Longitudes, 327.

ANNUAL ABERRATION, 258.

ANNUAL Parallax of Stars, 326.

Axomary., Eccentrie, 154. Mean, 155. True, 154.

ArxTiNoLE. If a man is walking on the outside of a sphere along a graduated great
cirele in the direction in which the numbers increase, i.e. from 0° to 1°
{not from 0° to 859°), he will have on his right hand that pole of the great
cirele which is distinguished by the word antinole, 25. See Nole.

Arex of the earth’s way, 250.

ApHELION, 154. See Perihelion.

APoGEE, 154. See Perigee.

ArparenT motion of Sun, 226—place of a star, 269—distance of two stars, 70.

APsE. A point in a planet’s orbit where it is nearest to or farthest from the
sun is termed an apse, 154.
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Arcrurus, vii, The centre of an imaginary celestial sphere, 70. Parallax of, 328.

Argas. Law of Kepler relating to planetary motions, 145.

Argument of the latitude used in expressing the coordinates of planets, 411.

Aries. First point of, 83. A line through the Sun’s centre parallel to the
Earth’s equator cuts the ecliptic in two points, the first of these, being
that through which the Sun passes in spring, is called the vernal equi-
noctial point or the first point in Aries, 83, Movement of, 185. Con-
nection with the seasons, 202.

ART oF INTERPOLATION, 14.

AscEnpING NoDE. If N and N’ be the noles of two graduated great circles 4
and B, and if NN’ be a graduated great circle so that the graduation
increases from N to N’, then the nole of NN’ is the ascending node of
B upon 4 (descending node of 4 upon B), and the antinole of NN’ is the
descending node of B upon 4 (ascending node of 4 upon B), 33—of plane-
tary orbit, 407. See Node.

AsceEnsion Isvaxp. Sir David Gill’s investigations of the Parallax of Mars, 303

Ascension (Right). The right ascension of a heavenly body is the arc on the
celestial sphere between the first point of Aries and the intersection of
the celestial equator with the hour cirele through the centre of the
heavenly body, 82. How obtained, 204.

Agteroips. The minor planets of which the orbits generally lie between those
of Mars and Jupiter, 307.

AsTrRONOMICAL—clock, 202—Ilatitude and longitude, 106—refraction, 118—instru-
ments, 458.

AstronomIcAL consTANTs (Newcomb) quoted, 308.

AstroNoMISCHE NACHRICHTEN, 197.

ArmospEERE. Theories as to the Earth’s, 125.

ATMOSPHERIC REFRACTION, 116. General theory of, 120. Differential Equation
for, 122. Cassini’'s formula, 125. Simpson’s formula, 138. Bradley's
formula, 129. Determination from observation, 131. Effect on hour angle
and Decl., 133. Effect on apparent distance, 135. Effect on double star,
138. See Refraction.

Armospueric effect on Lunar Eclipses, 347.

Avurumy. Explanation of the seasons, 242.

Avrumnar Equivox. The epoch at which the Sun passes from the north to the
south of the equator, 14.

Axis oF THE EartH, 44. Of the Sun, 398. Of the Moon, 401.

Azmvura. The azimuth of a celestial body is the angle between the meridian
and the vertical circle through the centre of the body. In the present
volume azimuth is measured from 0° at the north point of the horizon
round by 90° at E., 180° at S. and 270° at W. so that the nadir is the nole
of the graduation of the horizon, 78. Effect of Parallax of Moon on, 291.
One of the errors of the meridian circle, 474.

Biagay. Logarithm tables in which the trigonometrical functions are given for
each second of are, 12.

BaiLLE on mean deusity of earth, 490,

Barr, Mr R. S., vii

BAROMETER, as connected with atmospheric refraction, 131.

BavuscuiNemr, Astronomical fables here used for numerical solution of Kepler’s
problem, 158.

BeemnNinGg of the year, 190.

Berry, Mr Arthur, vi.
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Brmsser, On Interpolation, 21. Day numbers, 188, 270. Occultations, 376. Re-
fraction, 122. Formula for reducing transit observations, 470

BessEL1aN elements for an eclipse of the Sun, 367. Applied to eclipse at a given
station, 370.

Brabrey, Discovery of aberration, 248. Of nutation, 176. Formula for re-
fraction, 129.

BrieETNESS of Moon and planets, 419.

Brown, Prof. E. W. Parallactic inequality of Moon, 310.

BruBsN’s logarithm tables to 7 places, 13.

Bronvow, vi. On the theory of refraction, 122. On planetary precession, 176.

Caenorr. Solution of Kepler's problem, 157.

CaLexDAR.  Gregorian, 210. Julian, 210.

CAMBRIDGE geocentric latitude calculated, 46.

CampBELL, Prof. Practical astronomy quoted, 122.

Cancer. Position of Sun at summer solstice, 243.

CanEs VENATICI. A constellation. It contains the star 1830 Groombridge with
the largest proper motion of any star in the northern hemisphere, 195.

CareE oF Goop Horr OBSERVATORY, 133. Annals of, quoted with reference to Solar
Parallax, 807. Refraction, 133.

CaPELLa, vii. Parallax of, 328.

Capricornus. Position of Sun at the winter solstice, 243.

CarpINaL poINTS. The points on the horizon which are due north, south, east,
west, 80.

Cassixt. Theory of atmospheric refraction, 125. Laws of lunar libration, 401.

CerestiaL EqQuator, 85. Horizon, 72. Sphere, 68. Latitude and longitude, 106.

CENTAURI a, vii. Parallax of, 328. Proper motion of, 196.

Cextre. Equation of the, 226.

CePHEI a. Refraction of, 132.

CHANDLER. Variations in latitude by the movement of the North Pole, 196,
Inventor of the Almucantar, 457.

CHART, see Map.

Cuauvener. Practical and spherical astronomy quoted, 344, 36T.

Crrere. Graduated great, 25. Nole of, 25. Inclination of, 32. Nodes of, 34.
Reading of a graduated, 458. Microscope used for reading, 429. Use of
several reading microscopes, 464. Generalized transit circle, a particular
case of the generalized instrument, 455.

Circurar ParTs used in Napier’s formulae for right-angled triangles, 5.

Circomronar Stars. Those stars which in the northern celestial hemisphere
are so near the northern celestial pole that they never pass below the
sensible horizon in the course of the diurnal rotation of the heavens are
called northern eircumpolar stars. In like manner the stars near the south
pole which never set to observers in southern terrestrial latitudes are also
called circumpolar, 76.

Crvin, YEAR defined, 210.

Crarge, Colonel. Dimensions of the earth, 44, 47, 308, 490.

Croce. Astronomical, 202. Errors of, how found, 204.

Co-LaTiTuDE of a place on the earth’s surface is the complement of its lati-
tude, 76.

Correee ExamrinaTion, 140, 141, 142, 152, 170, 181, 183, 198, 208, 224, 229, 235,
239, 266, 275, 280, 286, 296, 300, 325, 332, 338, 350, 353, 357, 367, 374,
375, 382, 386, 387, 388, 393, 396, 397, 405, 406, 417, 418, 420, 423, 425,
427, 429, 476, 477, 479, 488,
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CornimaTiON of astronomical instruments, 470.

CorumarioN, Error of. How determined by the collimating telescopes, 472.

CorriMaTors used with meridian circles for the determination of the error of
collimation, 472.

Coromsia CorLecE, New York, 222.

Corure. The great circle passing through the North Pole of the Equator and
through the equinoctial points is called the Equinoctial Colure. The
great circle through the North Pole and the solstices is the Solstitial
Colure, 85.

Comers. Parabolic motion of, 166. Euler’s theorem concerning, 165. Problems
on motion of, 423.

ConrorMarn. Two maps are said to be conformal when every small figure on
one is similar to the corresponding small figure on the other, 51.
Coxsuncrion. Two planets are said to be in conjunction when their heliocentric

longitudes are the same, 407.

CoNSECUTIVE PARTS in a triangle, 3.

CONSTANT OF ABERRATION. If the eccentricity of the earth’s orbit be neglected
the constant of aberration is the angle whose circular measure is the ratio
of the velocity of the Earth in its orbit to the velocity of light. The value
of the constant of aberration when the eccentricity is not deemed negligible
is given in Ex, 3, 261.

ConsTELLATIONS. For convenience of reference the stars are arranged into groups
of which each has received a name which applies generally to the region
which the group occupies. The stars in the group are distinguished in order
of brightness as a, B, &. Thus the three brightest stars in Orion are known
as a Orionis, B Orionis,  Orionis. The constellations through which
the sun passes in its apparent annual motion are called the signs of the
Zodiac,

ConTacr. Apparent contact of the dises of the planet and the Sun on the occasion
of the transit of a planet, 313. In Eclipses, 346, 358.

Cooxson, Mr Brvan. On Jupiter’s satellites, 309.

CoorpiNaTEs. Heliographie, 398. Spherical, 25. Of a star, 82. In terms of
the readings of the generalized instrument, 436.

CorpoBA zZONE, 5h., 243. Parallax of the star, vii, 328.

CorNU on mean density of earth, 490.

Cowery, Mr P. H. Parallactic inequality of Moon, 311. On refractions, 131.

CroumeLIN, Mr A. C. D. Ezxercise relating to Jupiter, 429.

CunminaTION, upper and lower. At apparent noon when the Sun is at its highest
point above the horizon it is said to be in wpper culmination. At mid-
night when the sun is at its lowest point below the horizon the sun
ig in lower culmination. In general a star or other celestial body cul-
minates when it crosses the meridian either above or below the horizon,
76-6. Of a planet, 99. Of the moon, 100. Effect of longitude on, 101.

CurminaTions of the first point of Aries, 211.

CurvaTURE along the terrestrial meridian, 47.

CycLE oF METON, 369.

Cyeni, 61. Parallax of the star, vii, 137, 328.

DATE LINE, terrestrial, 222.

Day. Sidereal, 87. Mean solar, 215. Apparent solar, 215.

Day NUMBERsS, Bessel’s, 188, 270.

DecuiNaTION. A great circle through the two celestial poles and a star is called
the hour circle of the star. The intercept #90° on the hour circle
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between the star and the equator is the declination of the star. The
declination is positive if the star is in the northern hemisphere, and negative
if it is in the southern, 82, 83. How determined by the meridian circle, 475.

Decrivarion (Magnetic). The angle between the direction in which the magnetic
needle points and the true north is called the magnetic declination, 79, 80.

Deivos. A satellite of Mars, 152.

DELaMBRE, analogies, 8.

DerauNay, On solar parallax from the parallactic inequality of the moon, 310.

De LisLe. Method of finding solar parallax from the transit of Venus, 322,

DEscENDING NODE, 34. See Ascending node.

De SrrrER, Dr, vii. On Jupiter’s satellites, 309.

Diamerer. The apparent diameter of the heavenly body is the vertical angle of
the tangent cone drawn from the observer to the body. True and apparent
diameters in solar system, 492.

DIFFERENTIAL FORMULAE in the spherical triangle, 13. Applied to celestial sphere,
93. Differential method of observing annual parallax, 338.

Distance. Of the moon, 294. Of the Sun, 299. Of the stars, 328. Apparent
distance of two stars, 70.

Diurnan motion of the heavens, 72.

Drvision. Errors of, in a graduated circle, 462.

Drever, Dr J. L. E,, vi

DounsiNg OBSERvVATORY referred to, 132, 137.

EartH. Axis of, 4¢. Dimensions of, 4¢. Rotation of, 87, Period of revolution
of, 217. Mean density of, 490. Precessional and nutational movement of,
172, 185. Variation in the position of pole of, 196. Annual movement
of. 226. Elements of, 491, 492.

Eccentriciry. Of the orbit of a planet, 408. Of a graduated circle, 460, Of
the earth’s orbit, 232.

Ecripse oF Moon, 346. How calculated, 354. Point where it commences, 353.

Ecuirse oF Suw, 358. How calculated at a given station, 370. Besselian elements
for, 367.

Ecrirses of Jupiter’s satellites, 309.

Ecripric. The name of the great circle of the celestial sphere in which the
sun appears ‘to perform its annual movement, 83.

Ecrreric nimirs. Lunar eclipse, 351. Solar, 365.

EpinsurcH degree examination, 167.

Erements. The six elements of a planet’s orbit, 409. Tables of, 491, 492.

Erxin, Dr, vii.

Evvreric morioN, 145, Kepler’s Laws regarding, 145. Newton’s discoveries, 146.
Calculation of, 154.

Eruiericiry. The ellipticity of the earth’s figure is the ratio which the difference
between the equatorial and polar diameters of the earth bears to the
equatorial diameter, 48.

Excke. Discussion of transit of Venus, 303.

EraeMgRIs, vil.

Erocu. That element of a planet’s orbit which expresses the time at which the
planet passes through perihelion, 408.

EquatioN oF TiME. The equation of time is the correction to be added alge-
braically to the apparent solar time to obtain the mean solar time. It
may also be defined as the quantity which must be added to the mean
longitude of the sun to give the sun’s right ascension, 232. Shown
graphically, 237. Stationary, 241. Vanishes four times a year, 239

B. A. 32
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Equation oF tuE cExTRE. The equation of the centre is the difference between
the true and mean longitudes of the sun, 161, 226, 230.

Equator. The celestial equator is that great circle of the celestial sphere which
is at right angles to the earth’s axis. Itissometimes called the equinoectial.
The terrestrial equator is the intersection of the earth’s surface by
a plane through the earth’s centre and perpendicular to the earth’s
axis, 74.

Equaror oF Moon, 401.

EQUATORIAL TELESCOPE, 480. A case of the generalized instrument, 480. Errors
of, 480. The use of the equatorial clock, 481. Applied to celestial photo-
graphy, 486.

Equarorian Horizontal parallax, 278.

EQUATORIAL SUNDIAL, 394.

Equinocriar porNts. The two opposite points in which the ecliptic intersects
the equator are called the Equinoctial points; they are the nodes of the
ecliptic upon the Equator. The node at which the Sun passes from the
south to the north side of the Equator is the Vernal Equinoctial point
or First Point of Aries. The other node is the Autumnal Equinoctial point
or the first point of Libra, 84.

Equivox. This word denotes an Epoch at which the sun appears to pass through
one of the equinoctial points. The Vernal Equinox when the Sun enters
the First Point of Aries in 1911 is Mar. 21d. 5h. 54 m. and the Autumnal
Equinox when the Sun enters the First Point of Libra is Sep. 23d. 16 h. 18 m.

Equinoxes. Nutation of, 171. Precession of, 171.

Eros, the asteroid used in determining solar parallax, 308.

Error, function showing probability of, 341. Index error of circles on the
generalized instrument, 445, 449. Error of eccentricity in a graduated
circle, 460. Of Division in a graduated circle, 462. Systematic errors of
graduation, 463. Of level, 473. Of collimation, 470. Of Azimuth, 474.
Of the astronomical clock how found, 474.

EULER'S THEOREM, 165.

EvERETT on units quoted, 165.

ExawminaTioN, see Tripos, College, Smith’s Prize, Sheepshanks.

Faumourn., Magnetic declination at, 79.

Fioure of the Earth, 43.

First point of Aries, 83. See Aries.

ForuuLz, fundamental of spherical trigonometry, 1—fundamental for generalized
instrument, 438.

FoucAvLT’S PENDULUM, 73.

Franz on the laws of rotation of the moon, 401.

FuNDAMENTAL instruments of the Observatory included in a single equation, 450.

FunpaMENTAL formula for the reduction of observation of Transits, 470.

GaUss ANALOGIES, 8. On the determination of orbits, 410. On projection, 66.

GeuivoruM 3, Precession and nutation of, 191.

GeNERALIZED Instrument, principles of, 431. Fundamental equations for, 438.
Inverse form of, 440. Contrast of direct and inverse problems, 443. Index
errors of circles I. and II,, 449, 445. Determination of ¢ and v, 446. Figures
relating to, 433, 435. Single equation containing the theory of, 450.
Differential formules, 463. Generalized transit circle, 455. Applied to the
Meridian cirele the prime vertical instrument and the almucantar, 457.

GrocENTRIC place of a heavenly body, 408. Coordinates deduced from heliocentrie,
412. Latitude, 44. Motion of a planet, 413.
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GroceNTRIC parallax of a celestial object is the angle between two lines drawn from
that object of which one is directed to the centre of the Earth and the other
to the observer, 277.

GEODESY is the science which treats of the dimensions and figure of the Earth, 43.
Clarke’s Geodesy quoted, 44, 48, 49.

(GEOGRAPHICAL LATITUDE, 44. See Latitude.

GEOMETRICAYL principle of a mean motion, 212.

GiBeous. A term used to describe the phase of a planet when more than half
its disc is illuminated. The planet is said to be horned when less than
half its dise is illuminated, 424.

GiLy, Sik Davip, K.C.B., vii. Observations of Jupiter’s Satellites, 309. Solar
parallax from observations of Mars on Ascension Island, 303. On refraction,
131. Solar parallax from observations of Vietoria, Iris, Sappho, 307.

GrapstonE and Dave’s law, 124.

GNoMoNIC projection, 66.

GoprraY's Astronomy quoted, 299, 417.

GRADUATED great circle, 26. Reading of with microscopes, 468, 469, 464. Eccen-
tricity of, 460. BErrors of division in, 462. Nole of, 25. Inclination of, 32.
Nodes of, 34.

GrEAT CIROLE. A great circle on a sphere is a circle whose plane passes through
the centre of the sphere. Any circle whose plane does not pass through the
centre ig called a small circle.

GREENWICH OBSERVATIONS, 131, 137, 479. Refraction Tables, 131. Star Catalogue,
191.

GREGORIAN CALENDAR, 210.

GRONINGEN OBSERVATIONS, Vii.

GrooMBrIDGE Star Catalogue, 1956. Parallax of Star 1830 Groombridge, vii, 328.
Proper motion of the same star, 195. In Canes Venatici, 195, 196.

Gruis g, vii. Parallax of Star, 328.

Harrey. Comet of, 158. Transit of Venus, 322.

Hawnsen’s formula for reducing transit observations, 470.

Hartrey, Mr W, E,, vi.

Harvarp COLLEGE observatory, 309.

Harvest Moox, 385.

Hayx., Inclination of lunar Equator, 401.

HeLlocENTRIC place of a planet, 412. Coordinates deduced from geocentric, 412.
Latitude and longitude of a planet, 408.

HerrograraIic Coordinates, 398.

HeviomeTER principle of the, 304.

Hity, Dr G. Elements of planetary orbits, 490.

Hmgs, Mr A. R., vi, 143, 308.

Horrzon. A plane perpendicular to a plumb line at a point on the surface of the
Earth is the sensible horizon of the point. A plane parallel to the sensible
horizon and drawn through the Earth’s centre is the rational horizon. As
the Earth’s radius is inappreciable in comparison with the distances of the
stars the sensible and rational horizons of a point intersect in a great circle
on the celestial sphere which is known as the celestial horizon, 72.

Hor1zoNTAL parallax, 278.

HoRrIZoNTAL wire in the meridian circle, 467.

Hornep as applied to a planet (see Gibbous), 425.

Hour axeLE. The angle which the hour circle from the north pole to a star makes
with the meridian is called the hour angle of the star. Af upper culmination

32—2
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the hour angle of a star is zero and it increases by the diurnal motion from
0° to 360° in the direetion South West North East, 86.

Hour c1rcLes are great cireles of the celestial sphere which pass through the North
and South poles, 86.

Huveens quoted on aberration, 248.

IncrmvaTron of two graduated circles, 33. Of a planetary orbit, 408.

InpEPENDENT Day Numbers, 188.

InpEx of Atmospheric refraction, 117.-

Inpex error of Circle II. in the generalized instrument, 445. Of Circle L,
449,

INNEs on large proper motion of a star, 196.

InsTrUMENTS of the observatory, fundamental equation for, 450.

INTERNAL contact of planet when in transit across the Sun, 316.

INTERNATIONAL geodetic association, 197.

INTERPOLATION, Art of, 14.

InTERSECTIONS of two graduated circles, 33.

Inverse form of the equations of the generalized instrument, 440.

Ir1s, an asteroid used in investigating solar parallax, 307.

JuLiaN CALENDAR, 210.

JorrTER. Culmination of, 99. Satellites of, 309. Synodic period of, 418. Ele-
ments of, 491, 492.

KapTEYN, vii. On proper motion of Star, 196.

KxrLer. Laws of, 145. Problem, 156.

Kew. Magnetic declination at, 79.

KtsTNEr. Variations in Latitude, 196.

Lagranee. Occultations of stars by moon, 376. Theorem known by his name,
155.

Laranpe sTaR 21185 in Catalogue, Parallax of, vii, 328.

LamBeRT’s theorem of elliptic motion, 166.

Larrrope. The astronomical or geographical latitude of a place on the Earth’s
surface is the angle between the Plumb Line and the plane of the Equator.
Geocentric latitude is the angle between the radius from the Earth’s centre
to the place of the observer and the plane of the meridian. If the Earth be
regarded as a sphere the astronomical and geocentric latitudes are identical,
44, 76. The celestial latitude of a star is the arc +90° of the celestial sphere
drawn from the place of the star perpendicular to the Ecliptic, 106.

LariTopE. Argument of, used in expressing the coordinates of a planet, 411,

Laws of Kepler, 145,

Lear YEAR, 210,

Learasm. Edition of Todhunter’s trigonometry quoted, 3, 8.

Leven. Error of in the Meridian Circle, 473.

Leverrier, Rule for the solution of Kepler's problem, 163.

Lisra. The constellation, 84, 242. In connection with Harvest Moon, 385.

LisraTion of Moon, 403.

Lick OssErvaTorY. Calculation of Moon’s culmination at, 102.

LigrT. Velocity of determined by Newcomb, 308. Time in coming from the Stars,
328.

Loewy method of observing refractions, 1381.

Lonerrupe (celestial) of a star is the are of the Ecliptic from the First Point
of Aries to the point where a great circle passing through the star and
perpendicular to the Ecliptic cuts the latter measured in the direction
of the sun’s apparent motion, 106.
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LoxcrTupe (terrestrial). The longitude of a place on the Earth’s surface is the
angle which its meridian plane makes with a selected zero meridian which
is generslly taken to be that of Greenwich, 222.

Loowmis’ Practical Astronomy quoted, 289.

Loxoprome. Assuming the earth to be a sphere & curve traced on its surface so as
to make a constant angle with all successive meridians is called a loxodrome
or rhumb-line, 57.

Lunar eclipses, 346—equator, 401—parallax mean value of, 294—phases, 419.

Lounarion. Period of, 858.

LouxNisoLAr Precession, 171.

MappY’s astronomy quoted, 416.

MaaneTIC Declination, 79.

MaeNtTupe of & lunar eclipse, 349.

Mar, 49. Conformal, 61. Mercator, 54. Stereographic, 58.

MarmER's Compass, 80.

Mars. Solar Parallax derived from observations of, 162. Elements of, 491, 492.

Marriv. Meridian Circle constructed by Pistor and Martin, 458.

MATBEMATICAL TRIPOS, see Tripos.

Mayewr’s formula for reducing transits, 470.

Mean distance of a planet is the semi.axis major of its orbif, 408—equatorial
horizontal parallax, 278—motion, geometrical principle of, 212—place of
& star at any time is the position which it would appear to ocecupy if it
could be viewed by an observer situated at the centre of the Sun, 269—
right ascension, 192—sun is a fictitious body imagined as moving round
the celestial equator with urniform angular velocity, and so that its r.a. is
always equal to the mean longitude of the true Sun, 216—time at a
particular place is the westerly hour angle of the mean Sun turned into
time at the rate of 15° per hour, 200, 2156—time deduced from sidereal
time, 220—density of Earth, 490.

MERCATOR’S PROJECTION, 54. Shown to be conformal, 54. Of a loxodrome, 57.
Stereographic projection deduced from, 61.

MEeRCURY, the planet. Movements of, 418. Rotation of, 429. Transit of across
Sun, 314. Elements of, 491, 492.

MercURY. Determination of error of level of the meridian circle by reflection
from a surface of Mercury, 473. Application of the same to determination
of declination, 475.

MeripiaN.  The great circle of the celestial sphere which passes through the
pole and the zenith of the observer cuts the celestial sphere in the celestial
meridian. The plane of this great circle cuts the earth in the terrestrial
meridian, 75.

MEeripiaN circLE. (reneral theory of, 451, 456. A case of the generalized transit
circle, 457. Construetion of, 466. Error of collimation in, 470. Error of level
in, 473. Error of azimuth in, 474. Determination of declinations by, 475.

MErIDIONAL WIRE in the meridian circle, 467.

Meron, cycle of, 359.

MicroMETER, use of, in reading graduated circles, 459.

MiLry way, 114.

MontELY Notices of the Royal Astronomical Society, 131, 139, 163, 164, 183, 308,
310, 311.

MooN, culmination of, 100. Distance from earth, 289. Eclipses of, 3¢6. Libra-
tion of, 403. Occuliations of stars by, 376. Phases and brightness of,
419. Rising and setting of, 390. Rotation of, 401.
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Mot1ons, proper, of stars, 195.

Napir. The point on the celestial sphere to which a plumb-line continued down-
wards through the earth would be directed. The nadir is the point of the
celestial sphere which is 180° from the zenith, 72.

NaPIER’S ANALoGIES, 8. Rules, 5.

Narronan pHYsICAL laboratory, 79.

NavricaL ArMawac, vii, 186, 188, 189, 190, 191, 247, 295, 345, 400, 424, 426. Semi-
diameters of planets used in, 490.

NepPTUNE the planet, elements of, 491, 492.

Newcoms, Professor SmsoN, vi. Astronomical constants, 308. Compendium of
spherical astronomy quoted, 122, 190. Constant of precession, 187. On
planetary preeession, 176. On solar parallax, 303, 310. Velocity of light,
308. Tables of planets, 490.

Newron. Laws of motion, 146. Solution of Kepler's problem, 157.

Nope. The points in which any great circle cuts another (taken as the circle
of reference) are called the nodes of the former. Of these two points,
that at which a point, moving around the great circle in the positive
direction, passes from the negative to the positive side of the reference
circle is the ascending node. The opposite point is the descending node,
33. Of a planetary orbit, 407. Closest approach of sun and moon at a
node, 364. See Ascending node.

Nore. That pole of a graduated great circle which lies towards the left hand
of a man walking on the outside of the sphere along the circle in the
direction in which the graduation increases is called the mnole. The
opposite pole is called the antinole, 25.

NorTH poLar distance of a star, 83.

Nurarron. The nutation in longitude is the periodical part of the movement
of the equinoctial points along the ecliptic. The nutation in obliquity
is the periodic change in the obliquity of the ecliptic, 185. See Pre-
cession.

OBLIQUITY oF THE EcLIPTIC. The inclination between the planes of the ecliptic
and equator is known as the obliquity of the ecliptic, 85, 205.

OsBservaTorY. Fundamental instruments in, 450.

OccULTATIONS OF sTARS by the moon, 376. Points of disappearance and re-
appearance, 381.

OrprosirioN. A celestial body is said to be in opposition when the geocentric
longitude of the body is equal to the geocentric longitude of the Sun, 408.

OrBrT. The orbit of a planet is the path in which a planet moves round the
Sun, 145. Of a planet found from observation, 408. Stationary points
in planetary, 415.

Oxrorp. Second public examination, 115. Senior scholarship examination,
130.

PararracTic ANeLE, defined and calculated, 91.

Pararvactic ELLIpsE described by a star, 232,

Paravrax. Parallax is the change in the apparent direction of a celestial body
as seen from two different points of view. Geocentric parallax is the
angle between the actual direction of the object as viewed from a place
on the surface of the earth and the direction in which it would appear
if it could be seen from the centre of the earth. Annual parallax is the
angle between the direction in which a star appears as seen from the earth
and the direction in which it would appear if it could be observed from
the centre of the sun, 277. Fundamental equation for finding the parallax
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in R.A. of the moon, 283. In decl., 284. Expressions of both in series, 286.
Parallactic displacement of moon expressed in series, 287. Parallax in
decl. of the moon when on the meridian expressed in series, 289. Mean
equatorial horizontal parallax of moon, 278. Shown to be 3422” by Adams,
295. Of sun by various methods, 301. TFrom aberration, 308. From
Jupiter’s satellites, 309. Of exterior planet by diurnal method, 303. Annual
parallax of stars, 826. In lat, and long. of stars, 336. In ®.a. and decl. of
stars, 340. In distance of two adjacent stars, 333. In position angle,
333. Annual parallax how measured, 338.

PARALLEL CIRCLES, 74.

Paris, Conference of 1896 for deciding on the values to be adopted for astro-
nomical constants, 186.

Praasus, constellation of, 84.

PenpuruM, Foucault’s, 73.

PeEnoMBRA in eclipse. Lunar, 350. Solar, 360.

PERIGEE aAND APoGEE are the points in the orbit of the moon and the apparent
orbit of the sun when the celestial body is respectively at its least or
greatest distance from the earth, 154.

PerigevioN is the point of a planetary orbit when the planet is nearest the Sun.
Aphelion is the point at which the planet is farthest from the Sun, 408.
Longitude of perihelion, 408.

Periobic TiME. The periodic time of a planet, satellite, comet, or component
of a double star, is the period in which the body completes an entire
circuit of its primary, 146.

Prases of moon and planets, 419.

ProBos, the inner satellite of Mars, 152.

ProrocRAPHY. Astronomical problems relating thereto, 143.

Picarp quoted on aberration, 248.

PickeriNg, Professor E. C., 309.

PisTor AND MARTIN’S meridian circle, 458.

Praxer. Brightness of, 419. Culmination of, 99. Elements of, 408. Elongation of
elliptic motion of, 145. Geocentric motion of, 413. Orbit of found by obser-
vation, 408. Parallax of, 307. Phases of, 419. Stationary points on
orbit of, 415. Transits of, 312. See Mercury, Venus, Mars, Jupiter, Saturn.

PLANETARY aberration, 266—precession, 176.

PrLELADES, 70.

Porar pisTance. The are of a great circle between a star and the pole is the polar
distance of the Star, 82.

Poraris (pole star), 74. Precession of, 171. Parallax of, vii, 328.

Pores (celestial). A line through any point of the earth parallel to the earth’s
axis intersects the celestial sphere in the two points known as the north
and south celestial poles. In the diurnal motion each star appears to
revolve in a circle about the poles, 73.

PorEs (terrestrial). The north and south terrestrial poles are the points in which
the axig of the earth intersects the earth’s surface, 44.

PosiTioN aNoLE. The position angle of a double star is the angle between the arc
drawn from the prineipal star to the pole and the arc joining the secondary
star to the principal star measured from the former anti-clockwise, 138.

PrecEssIoN oF THE EqQUINoxES. By the precession of the equinoxzes is meant the
glow secular movement of the equinoctial points along the ecliptic in the
opposite direction to increasing longitudes. Precession is due to the spher-
oidal form of the Earth and to the fact that the resultant attraction of the
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sun and moon on such a body does not in general pass through its centre
of inertia, 171. Cause of, 174. Constant of, 187. Formule for, 178.
Genersl precession, 177. Planetary, 176.

Prive Verrican. On the celestial sphere the prime vertical is the great eircle
which passes through the zenith and is perpendicular to the meridian.
It cuts the horizon in the East and West points, 77.

Prive vertical Instrument as a case of the generalized Transit circle, 467.

PriTcmARD, vii.

PRrOBABLE ERROR, 306.

Procyow, vil. Parallax of, 328.

Prosecmion Conformal, 51. Mercator, 54. Stereographie, 58. Gnomonic, 66.
Gauss’, 66.

Proper motions of stars, 195.

QUaDRANTAL triangles rules for, 5.

Rawsaur, vi. Kepler's problem, 157. Rule for Delambre’s Analogies, 8. Adjust-
ment of equatorial, 481, 486.

Repverron from mean to apparent places of Stars, 269. To the equator, 226.

RerFracmion (Astronomical). Refraction is an effect of the earth’s atmosphere
on light passing through it, in virtue of which the rays do not generally
pass through the atmosphere in straight lines but are bent towards the
surface of the earth, so that a star appears displaced towards the zenith
of the observer, 116. Determination from observations, 131. Effect on
apparent distance, 135. Horizontal, law of, 127. Integration of differential
equation, 12¢. Effect on position angle, 138, Effect of pressure and
temperature, 131. Table of, 120.

Rrecvurus, distance from Moon calculated, 114:

RHUMB LINE, 57. See Loxodrome.

RreHT ASCENSION, 82, 208. See Ascension, right.

RIGHT-ANGLED TRIANGLES, 5.

Risine of a heavenly body, 74, 103, 383.

RoemeR. Aberration of light, 248.

Rotarion of the Earth, 87. Of the Moon, 403. Of the Sun, 398.

Roura quoted, 146, 163, 166.

Russern, H. N., vil. On movements of the planet Eros, 310.

SampsoN, Professor R. A. On Jupiter’s Satellites, 309.

SarrHO, asteroid used by Sir David Gill in investigating the Solar parallax, 307.

Saros. A period of 18 years 11 days, 359.

Sarerites of Jupiter, 309. Of Mars, 152.

Sarurn. Disappearance of rings, 428. Elements of the planet, 491, 492.

ScrserneRrUP’s Catalogue of red Stars, 335.

ScrUr quoted, 422.

Seasons. Explanation of the, 242.

SEELIGER on the heliometer, 304.

SerTIiNG of 8 celestial body, 74, 383.

Saapow of the Earth, 346.

SHEEPSHANKS exhibition, 181, 217, 325, 428, 429, 484, 486,

Smwerear Tive. The sidereal time is the west hour angle of the First Point of
Aries turned into time at the rate of 15° per hour, 87, 201. Sidereal time at
Mean Noon, 218. Determination of mean time from sidereal time, 220.

Smerean Day, 87. Year, 210.

Smvpson’s formula for refraction, 128.

Strivs, vii, Parallax of, 328.
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Sumrru’s Prize, 324.

SoLAR EoLIPsEs, 368. Elementary theory of, 361. Solar parallax, from aberration,
808, from Earth’s Mass, 810, from Jupiter’s satellites, 309. In r. A. and
Decl.,, 299. Solar system Tables of, 491, 492.

Sorstices. The points on the ecliptic in longitude 90° and 270° are called the
Summer and Winter Solstices respectively, from the fact that when the Sun is
near these points of its orbit its declination is almost stationary, 85.

SrHERE celestial, 69—great ocircles on, 74—poles of, 75—systems of coordinates
on, 78.

SPHERICAL TRIANGLE, 1. General formuls, 1. Delambre’s analogies, 8. Napier’s
analogies, 10. Differential formuls, 138. Right-angled triangles, 5. Quad-
rantal triangles, 5.

SeEEROID, terrestrial, Clarke’s dimensions of, 44.

SeipER LINES, in Meridian circle, 469.

Sering. Explanation of the seasons, 242.

Squares. Method of least, 343.

Stars, F1xep. The stars are often described as fixed Stars to distinguish them from
the planets which have large apparent motion. Many stars and probably
all have what is called proper motion, 195, by which they continually change
their places, though the changes are too small to produce any conspicuous
dislocation of their relative positions. Culmination of, 98. Ocecultation
of, 376. Parallax of, 338. Determination of places by the meridian circle,
475.

STATIONARY POINTS in a planet’s orbit, 416.

STELLAR PaRsLLAX (annual). Determination of, 338.

STEREOGRAPHIC PROJECTION, 58. Formule for, 63.

StockmoLM. Observatory at, 78.

Stong, E. J. quoted, 46.

SroxyaursT. Magnetic declination at, 79.

StrarTON, Mr F. J. M., vi.

StYLE, 394. See Sundial.

SupsoLsr point in Sumner’s method, 403.

SussTYLE, 395. See Sundial.

SummeRr. Ezxplanation of the seasons, 242.

SumneR. Method of finding place of a ship at sea, 403. Sumner lines, 404.
Stereographic projection of Sumner lines, 405.

Sun. Apparent motion of, 152. Eclipses of, 358. Setting and Rising, 388. Parallax
from aberration, 308. From Jupiter’s Satellites, 309. From Transit of
Venus, 313, 320. Elements of, 492.

Sun’s surface, coordinates on, 397.

SuNDIAL, 394.

SYNDICS® OF UNIVERSITY PRESS, Vil

Synopic rpEriop. By the synodic period of two planets is meant the average
interval between two successive occasions on which the planets have the
same heliocentric longitude, 150.

TaBLE of lunar parallax in hour angle, 287. Of atmospheric refraction, 120. Of
annual parallax of Stars, 328. Of the elements of the solar system, 491,
492.

TeERRESTRIAL date line, 222.

THaoMrsoN, Professor SiLvanus, 78.

Tive. Apparent, 216. Astronomical, 217. Civil, 217. Egquation of, 232.
Greenwich, 23. Local, 285. Mean Solar, 215, Sidereal, 72, 201. Year, 210
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ToDHUNTER’S trigonometry quoted, 3, 8, 227.

TorarL Eclipse of Moon, 349. Of Sun, 363.

TownLEY, SipNEY D. Variations in latitude, 197.

Trarrs. Name applied to the fine dividing lines on a graduated circle, 458.

TransrorMATION of spherical coordinates, 36.

Transit of a celestial body across the meridian defined, 75. Of a planet across
the Sun, 312.

TransIT circle, generalized, a particular case of the generalized instrument, 455.

TricoNnoMeTRY fundamental formule, 1 et seq.

Trivos, Mathematical, 97, 98, 104, 105, 109, 112, 115, 130, 140, 142, 152, 169, 181,
195, 205, 207, 211, 219, 224, 225, 229, 236, 240, 242, 246, 247, 256, 257,
261, 266, 269, 275, 276, 286, 296, 300, 323, 324, 332, 337, 344, 345, 350,
352, 366, 374, 375, 382, 385, 386, 387, 388, 393, 397, 406, 417, 418, 420,
421, 422, 423, 424, 427, 428, 429, 430, 476, 477, 478, 483, 485, 486, 487.

TROPICAL YEAR, 210.

TorNER, Professor H. H. Parallactic inequality of the Moon, 311. Transformation
of coordinates, 183.

TwiricaTr. The explanation of, 392.

Uusra in Lunar eclipse, 3¢6. In Solar, 360.

Unrrs and Physical Constants, Everett’s book quoted, 117.

Uranus. The planet, elements of, 491, 492.

URsa MAJOR, a circumpolar constellation, 70.

VaALENCIA, magnetic declination at, 79.

VareNTINER. Handworterbuch der Astronomie, vi.

VEGa, vii. Parallax of the star, 328.

Vexus., Brightest,420. Occultation of, 382. Phases of, 426. The Transit of, 312.
Elements of, 491, 492.

VERNAL EQUINOX, 84 See Equinoctial points.

VERTICAL CIRCLE. Any great circle which passes through the zenith is a vertical
circle of the celestial sphere, 30.

Verrical (Prime). See Prime vertical.

Vicroria an asteroid used in measuring the solar parallax, 307.

WASHINGTON, observations at the observatory of, 303.

WaTsoN’s theoretical astronomy quoted, 412.

WHITTAKER, Professor E. T., vii, 122.

WimsorNE Minster, Sundial at, 396.

Winter. BExplanation of the seasons, 242.

YEAR SIDEREAL, 210. Tropical, 210. Civil, 210. Beginning of, 190.

ZeniTH. A line perpendicular to the surface of standing water is called a plumb
line. If continued upwards it meets the celestial sphere in the zenith and
produced downwards it meets the celestial sphere in the nadir. The Zenith
is the antinole of the horizon when graduated for reading azimuths, 72.

Zen1TE pisTaNce. The zenith distance of a star is the arc of the celestial sphere
from the zenith to the Star. The zenith distance added to the altitude
makes 90°, 79.

7ZeNiTH distance calculated from hour angle and declination, 90.
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