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VII. A4 finite and exact expression for the Refraction of an
Atmosphere nearly resembling that of the Earth. By THomas
Young, M. D. For. Sec. R. S. '

Read February 5, 1824.

Iz has lately been demonstrated, in the Journal of the Royal
Institution, that if the pressure of the atmosphere ,y, be re-
presented either by the square or by the cube of the square
root of the density ,z, the astronomical refraction ,r, may be
obtained in a finite equation. Mr. Ivory, in a very ingenious
and elaborate paper lately presented to the Royal Society,
has computed the refraction, by means of several refined
transformations, and with the assistance of converging series,
from an equation which expresses the pressure in terms of
the density and of its square : 1 have now to observe, that if
we substitute, for the sumple den31ty, the cube of its square
root, and make y =232 P - 7 %°, we shall represent the con-
stitution of the most 1mportant part of the atmosphere with
equal accuracy, although this expression supposes the total
height somewhat smaller than the truth, and belongs to one
-of those hypotheses, which Mr. Ivory has considered as
inadmissible : it has the advantage, however, of affording a
direct equation for the refraction, which agrees very nearly
with Mr. Ivory’s table, and still more accurately with the
French table, and with that which has been published for
some years in the Nautical Almanac.

Since d x == mdzy , m being the number of times that the

modulus of the atmospherical elasticity is contained in the
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radius of the earth, and here dy =24/2d 2 — 2 d %, we have
‘ dz dz 9 z 7
9 = = e 21 all .
dr=—32+7+ —and fdr=— =Vz4 — 4 L, for
the height above the earth’s surface, which, when z =o,
becomes I x 27300 == 95550 feet. For the refraction, we

. —pd
have the equation d7r= —r——3 — ; i (Astr. Coll. XV.)

—pdz
V(zfdz +v2—2p42p2)°
81gned to this fluxion by Dr. Brook TayvLor ; v being the sine
of the apparent altitude ; and here

which is the value originally as-

dr= —pdz

v (%——79;\/2+3”Tz+'o’—zp+zpz),
or,ifY z=4Y,anddz=24d,
_dr__ $d¥

G v(%—zp+v2——,%¢+ [%Hp]«w)

. . . rde :
which is equivalent to the VA CES Yy of the Article

FLuenTs in the Encyclopaedia Britannica, No. 259 ; the fluent
being
b s
%[V(a+bx+cx9)-—2—vchl(zcx+b+ evVev[a+ bx-}-cxj)]
and its whole value, from % =1 to % == o, being — ;;-
’ 2 b 2¢+ b4 .
=y (d+7)—v+ VE hl b_:_cz\/c.\/z(z,‘_::v), putting o’
—_— 1 — )2
=L —2p, smce.a+b+c...'v.
For the numerical values of the coefficients, taking, at the

temperature of 50°, p = . 0002835, and l- =.001294 ==

Q= _'/_ 2p 4 v'=.0084914 1°, b=

772.85
=9
m
and c=% + 2p=. 003155 ; hence fcl’ =. 17972, Vd
= . 0921466, ¥ ¢ = . 05617, ==, 10367, 2 ¢ = b =
— . 005336, and
< 005336 == . 112340
r=. 17972(1/( 0084491+'() )—-7)—- 10367}11 011646 —.11234 4/ (. 008491 +'0'v))
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and at the horizon, when v = o,
r==.17972 (. 0921466 —. 10367 h1l

- 005336 ) —
.011646 = 11234 X .092147]

. 009840 = 33'42",5; which is only 1”,5 less than the quan-
tity assigned by the French tables and in the Nautical Alma-
nac, while Mr. Ivory makes it 84/ 17",5. Again, if we take
v == . 1, for the altitude 5° 44/21", we obtain 8'4.9”,5 for the re-
fraction, while the Nautical Almanac gives us 8'53", and Mr.
Ivory’s table 8’ 49”,6. There is however no reason for pro-
ceeding to compute a new ‘table by this formula, the method
employed for the table in the Nautical Almanac being rather
more compendious in‘all common cases: and even if it were
desired to represent Mr. Ivory’s table by the approxima-
tion there employed, we might obtain the same results, with
an error never much exceeding a single second, from the
equation

00028333 = %r +'2.263:- {-wrz + 5400 % (_r;_ r 1.13 + ‘;'M)r”
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Welbeck Street,
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