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e alountennnhes L e Loy LA o b oh mormald

incidence arnc Lo spootral distribution save Toou nnder-
trier [or lear cko conditions at Give twon darch 1961 to

Pebruary 1952. A Licke — Feussner actinomelsr Ho. 1135,

srovided uits tao Standsrd Sehott Filters 00, and RGQ, is

used.

6]

As the principal aim of this thesis is e study the
effect of suspended dust particles in tThe zimosphere upon
tie dncoming short wave solar radiation (ultra-violet), 2
lead oxide #iltor which permits the messuremente ol short
wave radiation - 425 m - has been also used with The two
Schiott filters. AL the same time Millipore Tilt

baen used Tor dust campling.

The received solar radiation Tor the bands » {425 @,

I

;1 5285, 525 ¢ . 4 630 and 3 630 ma, have been studied
ac Tunction of the air mase as well as their duirnal and
seasonal varistious. The effect of suspenied dust particles
in the surTace levers of The atmosthere upon The sonort wave
radilation helow 425 m s have been dlscucsed.

Tt was sius possible bo consbtruct e diagram from wihich
the sunyy houre ricuer in the short iave rodiavion can oo

caleulated. . case wes Then considerel, when uhe atmosphere

was Ligrply o LLed with dust, in order to shov how sffective
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incidence viers wdertaken ol Heodwan wonsSadvab

pericd from 1914 To 1922. Owing to the importance ol tre
study of radiation measurements in blology, architecture
and sgriculture; a recent program of recearch has been
started in .igypt concerning the study ol solar radiation
incident on horizontal surfaces, as well as con differently
oriented ones. At the same time the spectral distribu-
tion of solar energy, with special reference to the short
wave region, has been taken into consideration. This
thesis is mainly concerned with the short wave solar rad-
iabion and its variation with the dust concentration.
Lvidently in this part of the solar spectrum, the sus-
pended particles in the atmosphere may have & more or less
marked influence, while the water vapour does not play any

iaportant role.

The short wave radiation near the ultra-violet are
vegponsible Tor the production of vitamin D in the human
body. TIts lack will give rise to general i1ll-health, high
incidence of uuberculosis, rickets in children,,...etc,
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(lleethan, 17
fregquency and scverity of the eye and okin burns. (Blum,

1040-45, Kollew, 1652).
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1.1 The buns

The sun 1o, no doust, the ulbtimate stvurce of all
energy on the carth as it is responsible both directly
and indirectly fox sustaining life over its suriace. It
is a large Lot gaseous mass, located aboutb ninety-three
milliicon miles from the earth, and has a diameter of about

hundred and nine times that of the earth (ic Crea, 1950).

The origin of radiation in the sun takes place in

|

a small core in which energy is produced by molecular pro
cesses. The density in the core, which is of the order of
10C, decreases outwards. The brilliarnt round dJdisik ol the

sun which emits 1ight and heat, anc which when viewed

through & smoked [lase appears as a smoolth ciuscular dislk,
is called the "Photosphere'. hen examined witl the aid
of more refined techniques, the photospheric suriace
appears highly graaulaved and surrounded by a [asbeous
envelope, It 1 alwmott one thousand kilometor chick:; its
central distance is about severn hundred thousands kilc-

e ST R
neters and is callied

[4p]

e solar radius.
rapidly outwards in tne pliotosphere, and that is why 1t

has a sharp edge. The surface of the photosphewve has a
temperature of about siz-thousand degzrees absolule, uhille

the temperature within its interior rapidly rices to nmany
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dark absor.tion lines, the Fraumhofer lines.

Just outside the photosphere, there is a relatively
thin “Reversing Layer'. It has been given this name be-
cause the spectral lines, ordinarily seen as dark abscrp-
tion lines in the photospheric spectrum, appear as bright

emission lines.

Overlying the brilliant surface of the photosphere,
there is a shell composed chiefly of hydrogen gas and cal-
cium vapcur. This shell is brilliant red in colour and is
called the “Chromosphere' or colour sphere. In this chro-
mosphere, huge bursts of hydrogen gas are frequently obser-
ved. These bursts are aboutb ten-thousand miles thick, anc
sometimes attaining heights of one hundred thousand niles
or more within very few minutes. It gives rise to flash

spectrum of emission lines.

Beyond the chromosphere, is the "Corona', (Abettl,
1938) which gives a peculiar nysterious variable light. 1t
consists of highly ionized atoms of rarified gases, and hag
a temperature of about one million degrees absolute. It
gives rise Lo continuous scattered spectrum with Lew ennis—~

sicon lines.
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ates albout sus axis ar G068 the cartn, out 1t Lakes aboul

a month for onc rotation instead of the twenty-four hours

taken by bthe carth. 1% rotates pore slowly at points Tar

north and far south Thar it does in lower golar latitudes,
causing the disturbances in the sun's atmosphere that give
rise to sunspots. The sun, in its other motlon, moves

through space amoeng the neighbouring stars at a sPeed of

about forty-thousand miles per hour.

The photosphere, which is the principal source of
energetic radiation in the sun, is considered as a black
body whose equivalent temperature is taken as 6000 degrees
absolute. The radiation emitted from the sun, 1s of the
short wave type. The spectral distribution of the solar
radiation outside %the earth's atmosphere is given in table

1 (Allen, 1958).
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Vieible specimun, ol . Padio spechun

‘;“ -2 logt % ‘ v Log -
(erg cm (in erg : s 4 (in err
E-lsccml) cm_zsec“l) (cm) (erg cm “sec 7) =2 ec—l)
0.20 0.5 1.0 0.6 2.8 = 1072 - 6.
0.22 3.0 1.82 1.5 1.1 x 107¢g - 7.78
0,24 5 2.14 z 9.7 % 104 - 8.54
0.26 12 2,45 6 1.1 = 16 - 9.18
0.28 24 255 -10
Q.50 55 5.22 15 7.7 X lO_ﬂO - 9,04
0.32 75 5.38 30 1.1 x 10777 ~10.48
4 oY %.52 60 1.8 x 10 -10.97
0.35 105 3,57 150 9.1 x 10737 ~11.57
0,56 109 359 300 6.0 x 10_15 ~12.7%
0.37 112 3.62 600 4,2 x 10 -1%.50
0.38 115 %, 64
0.59 125 %.68
0.40 153 3.79
0.41 176 2.56
O.42 186 % .59
O.44 203 5.950
0.46 215 3.995
0.4 214 4.012
0.50 206 4.015 X-ray spectruu, etc.
i g logf % log: %
0.55 195 4,030 o -5 e -
0.60 185 i .01 g Uoeme o U oert (fg ez
0.65 1lé4 4.027 cm “A Tsec T) cm Tsec ) cr Tsec )
C.70 146 4,008
0.80 113 5.957 20 2% - 4.3 - 4.5
50 110 - 3.3 - 3.5
0.9 89 %.90 70 120 - 3.1 - D
1.0 72 D80 100 70 - 5.2 - 5.0
1.1 59.5 Sele 200 13 ~ 5.7 - 5.0
1.2 49 5,77
300 10 - %.5 = 44
1.4 3%2.5 .56 500 8 - 3.4 ~ it
1.5 22.5 5.55 700 10 - 9.2 - 5.0
1.8 15.2 5ot &00 20 - 2.8 - 3.0
2.0 10.8 5,55 900 60 - 2.5 - 2.5
2.5 4.97 5.09
1000 40 - 2.4 ~ 2.5
5 2.03 2.90 1100 90 - 2.0 - 5.0
b 0.9% 2.57 1200 280 - 1.5 - 2.5
5 O.41 2.51 1400 540 - 1.1 - 1.5
& 0.21 2.10 1600 1600 - 0.6 - 0.7
7 C.1l2 1.2 1500 10000 + C.2
C 0.023 1.36 2000 50000 + 1.0
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The amount of radiation received abt the ouler sandt
of the carth's atmosphere, dees nol coange appreoiavly from
year to year; butb varies only with latitude and vime of the
vear. A measure of this amount is the "Solar Constant”
which is defined as the solar energy which reaches the oul-
er limit of the atmosphere and is received in one minute by
an area of one square centimeter placed perpendicular to the
sun's rays and at the mean dis%ance between the sun and The
earth. The most recent data available (Johnson,1954) shows
that the solar constant has the value 2.00+0.04 cal/cmz/min

or about 440 B.T.U. per square foot per hour.

X~rays and other radiations of very short wavelengths
in the exbtreme ultra-violet part of the solar radiation
(0.12 to 0.18 » ) are absorbed by oxygen and nitrogen atoms
in the ionosphere at heights greater than 100 kilometers
above the earth's surface (Ramdas,1956). Furthermore, due
to the concentration of ozone at elevabions between 15H=25
kilometers, somewhat longer wavelengbths are absorbed. There-
fore, 1% is found that solar spectrum received at the garth®s

surface is cubt off below 0.29 microns.

1.3 Atmospheric Scatbtering:

The direct radiation from the sun is altcnuated by the

scattering effect of the molecules of nitrogen, oxygen, and
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Shmes Aoowvery smmd o compase oo b Ghe
siderativn, tho Rayleigh Tourti—-power rolation snourd apply.
That this relation applies was shown by (Fowle,1918), who
was able Lo obtain a fairly precise determination of

Loschmidt's number by substituting, in Rayleizgh's fermule,

atmospheric transmission date obtained on Mount Wilson.

The study of a large number of data allowed (Fowle,
1914) to separate the scattering effect of water vapour from
the tTue atmospheric scattering., The transmission factor of
the atmosphere directly above Mount Wilson and with no water

vapour may be written 3
7. = 107F, (1)

e,

FaY

where lt, is a function of the wavelength. The values
P

of ]iux , Obtained from the experimental values of 7;A,
are plotted against the wavelength (Moom, 1940). TFowle foun'
that between 0.35 and 0.50,+, the results can be represented
by a straight line having a slope of - 4, as would be expec-
ted from Rayleigh's theory. The data, for wavelengths from
0.5 toc 0.7, depart from the straight line because of the
Chappuis omone band. The Lransmission factor Tor wavelciiting
greater than 1 » , is very close to unity, and the eipori-

mental errors make the points completely unreliable. Thers

is no doubt to believe, however, that the Rayleigh relation
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