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Twilight, the period of incomplete
darkness between sunset and full
night, or between full night and
sunrise (dawn). It is caused by

- reflection of sulight from the hig-
her parts of the atmosphere that
are still illuminated after the sun
has become invisible from ordi-
nary heights.

The Encyclopedia Americang 1963
Vol.: 27, P:228
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1. Astronomical twilight is defi-
ned as the interval between sun-
rise or sunset and the ilime
when the true position of the
center of the sun is 18° below
the horizon, at which time stars
of the sixth magnitude are visi-
ble near the zenith and gene-
rally there is no trace on the
horizon of the twilight glow.

Meteorological

D.C. 1971,

Smithsonian
tables,
P:506

2. Astronomical

Washington,

Twilight: When
about 18°
below the horizon; it has been

the sun dropped

adopted as the point that sepe-
rates complete darkness from
sunset or sunrise. However, illu-
mination is practically imper-
ceptible when the sun is only
slightly less than 18° below the

horizon.

Encyclopedia Britannica.

Vol.: 22. P:430.

3. Twilight; When the sun is not
too far below the horizon, light
reflected and scattered by the
upper atmosphere reaches the
Earth: the period during which
this illimination occurs is

known as twilight;
usually considered to begin (in
the morning) or end (in the eve-
ning) when the centre of the sun
is 18° below the horizon.
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Nautical twilight .s..ccooerimrrren. 12¢ Y S C e
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It will be found, in general, that . _ ; _
civil twilight marks the time when 2 ~=20) hele v a2y
ordinary outdoor operations are 0SS et 3 sas Jall (el
difficult without artificial light, ¢ gl O 4y ats J U C)\}- aaloall JL,;,‘BH

the brightost st ill be visible , .
rig ars will be visi R H ¢ sl _g;\aijj AN digju el

Lo the eye. By the time of nautical L { .
G MGy sy G,

twilight the light will have deterio- _
rated badly; general outlines will e Sy 1,_5 I en s  y2)
still be visible, although the hori-

o ok e hazlial e o i e delall i dosl
zon probably cannot be distinguis- ‘ L}&J_ ¢t A

twilight may be taken as synony-

hed, all detailed operations are 0455 Ll W";J\ JieeY L LL',J"E’\
impossible, and all .the brighter Ll daa Al Dz}t_-ﬂ R SSE s et
stars can be seen. Astronomical B3l h o L L S e J,i iy
mous with darkne gg, ‘ - ekl
The Nautical Almarac, 1955, P:452
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The t o6 8 An the mornlng and evening when the center of the' sun is

irieally 10  below the horizon bhava nccordingly been cﬂﬂventionﬂlly ‘defined

the bheginning of morping twilight ond and - -of avening twilighty but for o

1. derable . interval after the heginning in the porring, ond before the anding «n'.
& the evening, the illumination im so foint that £t is practienlly iomperceptible
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U. S. NAVAL OBSERVATO‘RY
WASHINGTON, D, C. 2035 I i

7,_T February 197h
Dear 3ir: : '

Complete darkness is consldered to end in the mdrning when the

center of the sun is geomeiricalily 180” balow the horizOn. Fowevert:

-f 8t that time, the 11luminatlon is so faint Lf.is practically impen:

twllight when the first visible light . appears.

~Sincerely yours,

Abdul Malik Al-Kulaib '

Chief, Climatological Divislion ;Director
 P.0. Box 17 '

Kuwait

ceptible. Actual ohwérvations over =a long pericd of time at your
specific geographic locaticn would be necegaary in order;to deteru
mine the length of time after the beginning of morning &atronomica
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¥, rdnuticel Almanac Giics ‘
3 AOVAL GREENWICH OBSERVATORY
tlerstmerdong Castls, Hailsham, Sussex DM2T 102

po. ste 2 Rlorst weaegon; (0322 180 370 Tefew i 87457
Telgroms : Olserver [lntlsham Tel x :

S f‘nM- Al—Kulaibo,

Nimatological Mvigion, Vour s sfirerze
"jifeotorate Gennral of leil Aviatj : '
A 1 > -
-+ .. Moteorological Jervice, o Curtiferens €63 (2470)
! F.0. Box 17, : |
. i nDeray
", KUWAIT, Widdle Dast. " T oy 2
: Denr 8ir,

_+ Ma. h.ve vean sskoed to reply to your unquiry pf 1974 Jenuery 23 N
congerning tho depression of thoe Sun below the haprieon at the beginning
of :morning twilight. ' ‘The quenticns do not admit of precise answers
8inoo, the conditlons ‘duringtwilight dapend on the aotuanl, currant, stata
of the atmosphero cver o wide aron, Tven the rvelafge conditions near &
‘givan pléce moy vary with tho time of yaor and willl differ from those in
othor areas, llence, T can do little more than repeat the generally-
acoepted vlews on this matter. Tirstly, it is nepcosary for the Sun %o
ba mora than 18" below the horizon in order that the twilight shall not

_affaot natronomionl obmervations of faint objectal. Secondly, it is
neconsery {or the un to be less than 12° below in order that an
ohaervar shnil bo-ablie - to mea the horizon suffioijently well to ba abls
to tnko antronorical sights for navigation at sed, lonce the ordinary

_ ~ ghsoryer i? likely to notice the onmet of tﬂilipht Bt a depression of

:_ . ,?gzgazg ;ﬁdouygnl?° gh%aﬂis in agroement with your own observations

i ey Bg lnE;on z 4° the onmet of twilight is Just notioceabls,

, phasise that I would expeot tha valde to differ from day to

day as ‘the sky oonditionn changea, _ .
- !

' T trust that these commentis ﬂill be of asnidtence to you.

4.4.1.&. JJJU A:-l S L)U J—o.zji A e g Yours falj thfully,

A Y s ey b B |

l l il by e L g Y,

Gl o o 1 jeal eliis” - G, Hilkine ‘

:°~sz4-4-‘ “—-"'J~U‘ seel ] quMU ol Superin?mndent 4! #3 s

'L,-Na., il s, SIS (VT J*“\;g“ﬁﬂjﬂ‘?rrj‘u“u‘ ) ool sl

Jy‘ciﬂ&m}‘mk» b (Varyy BT 0l i D

O O S DI ity el i T O s ke 0 et

ool i G Gt sl o gl O 900 e S e il 0S5
Cptlely bl i e P et VG ety ol

O -0 ¢ aleey wali (ol Ligh ¢ day,s Do T iy O ) ety

R S PPN (PR U s I IR P e PRI

HJ;ﬁ'M‘OTU‘fJﬁT.;cme»; Mb&ll@?‘)’;&ll@(q)uﬁg |

. : ) u:—UU‘J" CLL:"”U ‘1—’_L‘:‘i RL'-LV:D—1 J\)‘_} A oy t5~l_>-|_)

e

|

RETE R
Loridey

\

o R — S i

‘ . ! - VYiOy o



L
e et ad

L

e,




