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I. MORNING TWILIGHT

"When the sun arises from below the
rational horizon, its light is not suddenly fully
obvious to the observer. Although direct
sunlight cannot reach the observer, the upper
atmosphere will still be sunlit. Reflection and
scattering of the sun's light by the upper
atmosphere allows thus some light to reach
the observer by indirect means. The amount
of this light reaching the observer will in-
crease as the sun's rising from below the ho-
rizon increases. The interval between, when
the sun approaches close enough to the east-
ern horizon to allow light to reach the
observer and of sunrise is called morning
twilight™!
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II. THREE DEGREES OF MORNING
TWILIGHT

"Three degrees of [morning] twilight are con-
ventionally distinguished: astronomical, nau-
tical and civil twilight,"?

1. Astronomical Twilight

"It begins when the sun is about 18° below
the horizon. Therefore arbitrarily morning
twilight is considered to begin when the cen-
tre of the sun rises to within 18° of the east-
ern horizon."?
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"No light from the sun can then reach the
observer. This marks theoretical perfect
darkness.”! "Even the faintest stars over-head
can be seen."? "Before this time there is
complete absence of sunlight."3
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2. Nautical Twilight

"It begins when the centre of the sun rises to

within 12° of the eastern horizon"4. " At this
time both the horizon and the brighter stars
are visible."> "The light [however] is too
dim for the user of a sextant® to see a sharp
horizon."’
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3. Civil Twilight

"It begins when the centre of the sun rises to
within 6° of the eastern horizon."® "If the
sky is clear it is usually practicable to carry
on ordinary outdoor occupations  without
artificial light,"?
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"Natural illumination is sufficient for con- "OE0wen’ @iz OO »OYn BBO
ducting ordinary outdoor activities." 360 3000082 grecT™w ¢ oY e

"Accordingly, astronomical twilight beginsat & 3RO, »Sey 8858x 8O el gBezs
the edge of total darkness, whereas during OO gnd, eIt BSEBw
civil twilight there is sufficient light for many 28082 DG RE ©IGWRS 30D
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II. PURPLE LIGHT AT MORNING . cel 8STWedZ g 80z ¢B80 O
TWILIGHT
"The purple light is the faint purple glow ¢B00 S8 ¥ R gvon ¢S
observed on clear days over a large region 420G, @5 €400 o3 meORBS gwees
of the eastern sky before sunrise”’ " ...is a Baoc geqrum B8 ¢ O ¢Buwy
mixture of red light."? "The purple lightisa @8 &E8®B8.' Yo Jnd d&ed
highly variable phenomenon, but usually it  ©®8HeRwR™? "o® ¢Bw20 8w @mo
rapidly broadens... and seems to intensify, .... ge386 § 8LBuB. dewnx S e0@zn-
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V. VARIATION OF MORNING TWILIGHT

V. ced 880w cOmedde

Yoequews’ PYequwd, G0z3 300, mICews’ DICWY @8 c¢B® cOmed Oxims @z,

cel BBBur O cDPw. & c®eedB:

"The duration of [morning] twilight consid-
erably varies geometrically with latitude,
longitude and calendar date."!

"[Morning] Twilight typically has the short-
est duration at the equator and increases in
duration as one approaches the North or South
Poles." 2
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