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Although the method of prajection to be chosen was indifferent for the purposes cnumerated, it was
nevertheless preferable to choose one which would not accentuate the unsatisfactory features (to a
i certain extent unavoidable) of the scale drawing, and, particularly,

one which did not compress the polar region too greatly. The
b choicewas: equidistant representation of the circles of declination,

whichare to be taken up to about minus ;o degrees; the north
-~ pole in the centre as in the fresco; the hour-circles from gominutes
\ to 40 minutes in Right Ascension, radisting in strught lines;
laterally, corresponding to the “obliquity " of the ecliptic, the pole
of the ecliptic, and, through this, the curves for the circles of ccliptic
longitude. The result is reproduced in the drawing (Fig. 354)-
ix The theoretical basis is as follows :

Let P bea point of the celestial sphere (Fig. 351). A rectangular system of

F'_“- 35‘1- ) co-ordinates is so placed that the ;'I’-plSncgc:fifwi)dcs with lhgc [ﬂ:m{ of the
Equator, the Z-axis pointing towards the celestial north pole. Further, let the + X-axis lic in the direction of the point
¥, i.c. the vernal equinox, Then, the angle & cxpresses the declination and a the right ascension of the star P, and
therefore the rectangular coordinates of P will be : (1) » = cos &. cos a Dy =cosB.sina: == sind.

All points whose co-ordinatcs satisfy this cquation (1) and for which 8and « include all val be - ga' 3
or o e 360" All the s".trf'ac: of the whole sphere, which is therefore represented by :“:u:‘;ua:i:::';f (lq)c: S35 +go

We are_concemncd with the horizon of Qusayr ‘Atnra, where the geographical-latitude ¢ is 31°50": the plane E
of this horizon (Fig. 352) is perpendicular to the direction of the Zenith $ of Qusayr ‘Amra and passes thm\?gh our

point of ohservation O in .thc centre of the sphere (in Fig. 352, therefore, it passes e di
paper through E). The line which it traces on the sphere, i.e. the line of P perpendicularly on the plane of the
the horizon, is to be found:
Sineethe plane passesthrough
L 7 the X-axis, the cquation ong

will be free from X and is- r

(2} ...z=y . tan (go - ¢).
g Thereforethelineofthehori- \d
sa-e ——~*¥ zon mustsatisfy th i
y the equations
f1}yand (2). Ifthe second and
third equations of | 1) are uni-
fied with (2) we have:
(3) sina = tan . tan ¢
Fic. 352. as equation of the line of the
horizon. How doesthisaffect
our projection? InFig. 353 it may bescen that: The polar angle  is equal Fie. 353.
to the right ascension a and the radius vector r is equal to the complementary angle of the declination &, that is:
(4} r=go"-8; y=a.

Whereby: 0" £ ¢ £ 360"and 0" = # £ 180" (for the north pole we have 5 = + 9o, therefore r = 0°; for the equator
8 = o', therefore 7 = go’; for the south pole § = — go°, thcrd[::c r = 180"). Therefore, if (3) is transformed through
unification with (4), there results the desired projection of the horizon :

{5) tanr = tan ¢psin g

Now the drawing was reckoned by points, proceeding from 10 to 10 degrees. Since the geographical latitude of
Qusayr “‘Amra is 31.8°, tan¢ = 0:620. The r-values correspond to one another in the single quadrants, symmetrically
or supplemientarily.

By means of the same cquation (35) we also get immediately the line of the ecliptic on our chart. For this results
from just such a cur on the sphere by a plane, except that this plane is inclined not to {90’ — ¢) but to the ‘obliguity
of the ecliptic’ ¢ to the X¥-plane, i.c. the equator. Thus, in equation () it is only necessary to replace ¢ by
(90" — ¢}, whereby there results:

-y

(6) ... tanr = cotefsiny.
In the year A.p. 700 we have ¢ = 237 36.6", therefore cot ¢ = 2.288.

The curves of the ecliptical longitude from 3o to 30 degrees can be found analogously, by the cut of a complex of
plancs with the sphere, whereby the single planes arc determined first by the pole of the ecliptic (¢ = 270", &§ = 66.5%
and, each in turn, by a straight line going from the centre of the sphere 1o a point of the ccliptic, the angulac distance
of which, counted from the ¥™-linc of nodcs, is 3onr degrees, where # = 1, 2, ... 12. The orientation of the horizon
of Qusayr *‘Amra chosen on the chart {(Fig. 354) is made clear by the facts written on the outer cdge: That part of
the heavens which lies within the horizon-oval was to be seen in Qusayr *Amra at the date of the winter solstice, at
miadnight on December 21, A.p. 7o0—the ecliptic is then cxactly between its two nodes above the horizon, the
Y -point s just disappearing in the West, the =-point just appearing in the East. The same image of the hcavcn_s was
visible on Scptember 23 at noon, on March 21 at 6 o’clock in the evening, and on June 21 at 6 o'clock in the morning.

It was now necessary to place the stars in this basic nctwork. In order to get as close a connexion as possi le
between the figures of Qusayr *Amra and their models, all stars visible above the horizon of Qugayr *Amra in A.D.
700, for which ephemerides were available," were used. On the whole, 291 exact positions could be thus reckoned.
But these proved in many cases insufficient, so that 119 further positions were included, by means of alignments
between the neighbouring ‘stars (these latter positions arc marked sn Fig. 354 and Fig. 356 by the signs 4 aad 4). Finally
about 4o stellar positions were so obtained, All stars of the third magnitude or brighter {2 3.0 m.) are inc¥died, and in
about 100 cases those of lesser magnitude.
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