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* Abstract

The paper discusses several astronomical and juristic issues related to
Islamic prayer time calculations, especially these encountered debates
and discussions. The paper starts by Fajr time, explaining in details the
differences between true and false Fajr form astronomical and juristic
points of view, then it discusses the meaning of Ghalas (Dark Fajr) and
Isfar (Bright Fajr) and which of them to consider for the beginning of true
Fajr. Then it shows the opinion of late prominent astronomers about the
correct Fajr angle, afterwards it lists the recent studies which were
conducted to determine the correct Fajr angle. The paper points out the
correct procedure to adopt when organizing campaign for Fajr and Isha
observations. Then, the paper discusses the Isha time and the meaning
of Red and White Twilight, as will as the opinion of the late prominent
astronomers about the correct Isha angle and the recent studies in this
regard. Then, the paper discusses the Dhohr time and the meaning of
Zawal, listing the different opinions about the correct beginning of
Zawal. After that, it discusses the reasons why the Hanafi juristic
method has a different definition for the beginning of Asr time. Lastly,
the paper discusses the Maghreb time and the effect of elevation above
mean sea level on the time of sunset, as well as the effect of distant
heights on the horizon on the Maghreb time.
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Y ou should begin looking for the zodiacal light before the beginning of astronomical twilight, the time
when sunlight first begins to be in the sky. Astronomical twilight begins about 1 1/2 hours before
sunrise, so if you are up alittle before then, if the sky is clear, and you can get away from any lights,
you might look to the east and try to locate this triangular glow of light extending up to 35 or 40
degrees from the horizon, danting dightly to the right. Near the horizon it may be more than 15
degrees wide, narrowing to about 5 degrees, and under ideal conditions may be as bright as the
brightest parts of the Milky Way. When seen early in the morning it is sometimes called the false dawn,

followed later by the true dawn. [52].

, # < %3 X B
© 6@90 A" NEE=M Y5 H NEMGE W FZ (%= C
'C.LRt GbL12, FE§PG® Z9%& P# PO NEZrPBIUIF& * a
| A" RB F 1z& .L O kO G+40{35sF4 2.LF oW S. K */
1 1Ig ~ #'248 B" Z FZrP®!Uo G+54 9B G+15; $25

*+’ (6'9 —
"9+ * 2 - " H# E# * A <
< ) % # % % e %H# T, 0
H K'# A )C S "+ 3 "# %

18




/ ( #% % "= A $ $C . B3# E
)% C . 2 3. 18 # )2 . OB

# % < Z440 ( ; #( = (, "
'K $ ("=
L # 6 g "~ (78 ,0ON *F A2 2mk Il
-, F 3 _ B"“ H-.0i|] o+8; 9 [/ D™ ; %WhE389
3=r :81GS.+0i0+8! aEF@ o+8+ 0 0#NE/ 0| 8 EWWGH
 k,2 0 , gkzZ2zs3/ .LCn ©iiiie/ g(B $ f&
PO*/bB « QPO !$%/ # $H3I9PSf & | ' 1280z#Q
Ya;* 1 blg bB(* ) ( B" )% * 0 2)f &
J11] i/ =XWEx!# B-? 2 (NG

X!'#% B-? 2 (NBYW,"l b <<# E B 3<

&1 (#( D()) % " #S < "W/ =X
CB 5$ F- ( ( 2D()*+ %H B <
17 # )2 | 5 % ( G=: >
% ( " G"  FH < 18 G
¢ 9 % $ > #<18 6 " ) )
7, 6 - $; *+  %H @ Gz 3
S5 B ) %HC
% " % ":$ *
6 "+ 7 9K " " #
# < #B "#( G -18 6 #<) % @ ) # %
%DC /| CC( #) M, "# Y OoHT
9% # <§ + 27% <( "% * E
119 6 ( ) % "I ( 18 6 " +
< E "19 "18 6 " 7 = # # <+ 78 (#
<@/ %7 $ %# C G @ .<E " " (7
"F-7$ )% % %; # -C A B H
( %3 K # ) /I%#73$ % 6 %
70 # * #< ( H 7% (
I (3 (K #(
# C) "$ (672 # C ( #% #
PO! A 3/ 2% 2Z (X FO# C ) % *+ %

sGY; GG !'E3 ; f& !

19




7 FO:& # #(0 XB ; = # (840)36#, _# %

o/ H#HEF& D I$S UM X~ 22( (
- k.2 0 , gkzars3/ LCn  ° (Z440)#(__ # %
PO*/bB « QPO !$%/ #!$H39PSF& ! ' 12B0z#0

[11] g bB[3/ ]

YREWzZQ2al 6!r g9 9B;~ 1| !U (Z376) # "# %
I*/b "#3 2 « o08Llg b "#Be %2 W/ #H4 f& W&
3/ (o R %

%D C )% $# $2 H * # (Z493)= 6 # %

‘F(BNn+*sN4 GW7 QWNDb EP#IUf & LR =& | #
SF FO: M{ &iiliiG 'E 8 "#.Lk, &: 5&HF I % 6B
if& QL +Q $I13/ .1f& g>!F;
*GC . ( ## J6 #(1 # (Z2317) #(T # %
BX8 o @B/ #4 1RZ 28 W 3/ e Qo ® 5 oL
1Q +8W )OBX§G@® r4 Nn+8W ! Q «8sF)R
K? :Z: Or ?:: “»o0 . z( &< r )P4 X8

i3/ GBg bB§ + QGB*/bB§ ! &)RBPSX

#x 2#" += # # ; # _ "# %
HGBG & ?!1U3/ 2: "CCB # *GC.
iE! @$B _ NSB /

g=:(Z693)# 2X A " % # "# %
g b:C; 3/ */b:C; 18sF4 X 3/ . $ 5 8B
iEL
% !l > # (21208)# % " H  "# %
o 58 8B.. vb:$ % )$ $ +(= #1/ B

3/ b*/bBEsNst f& )RRW oL +« 3/ Db $~
4 "+ R S.N ; .. VbBDG fG ! EosmBE! "~ 124

20




W 2L MNr $ bPOEs:EsX 3 .lgQr $$1v A"
ig b "#3s$bPOE sNet )R

*  # (Z1003) #% # # 6 "
. $3/ 12X 2:P " # %D C )% * 0
&+tG@ -E3 PSf& 1! P
: 9N %F=9 : E # 2 = # K(" R

Yof& 'r3 88 Z260; 612L & & Z O0: §8 K
SFf3 PSf& | A& %F= ~ :CB"ZGRNS 18 g4
iN ss0 8 Y Ya G rr 18

6 ( % " + %7 8 <3 +)

7$ " < 18K ) 2 / 5 9B
"HOE < -, " 18 # 0) 2 / 5 B 6 (
%K ) . % % " ( ' Y%  %# <@

9+ E 7 " "o B'7 "# 7%$; * 0
H (Z 806) #( A B R

$ # $ | *  # H $# X % # <62
sF; « E" f& g b32B46r8 Gn 3/ : % )% #
N —, #5*/b32B & = &G =B kbG@® 3 z( ¥
G, G P#r; 'm' " G+tG = kbG® 3 z( ¥ sF; « (E"
A A &4 zFb; A +Z D$& —?Fi& (_s ;

|
B/ 3/ B, 2wW<§ Of bB&G K, ws:RB_=08E / #
FC z0B; A* n<§ ;k OI+Z ; E Q 6-& ;/
B$ Z%ZN An_s8 ° @G« & 3n >;/8s PO/ #&
GkER 1 FF K R%H> &+C BO%AEG E? st=Q0
i B/ 8r3/ B/ &X)» +Z ; X8

17#< 6 "= " -o9B  "78 B#( ( + % 3< #
18 6 "( 13E<+ + 3&7$ %
-7 $ 16 %20 6 B> 5% " 9+% -7 % %
< (G % 18 / 0 20 6 5% "( 9+%
6 $ 15 6 $; 18 6 $° %. "+-MC
7 $17 %l19#< 6 "= BO9+$ I[26] 12 " [51] 13

= ( K( o= # #(6 6 6% R

21




B>  %C ... @ 6)%

19 #@ (C) 17#$ 6) * $ ( @ <(C) (6)
G G+ HMW9 s8, IX = <; #(6 )9 -
# 6B # 7 _6 #" X% "R
- 2 H $#* C # K 6 A $
O )Res!'24 gb*/bBX+(; ¥4 0 , N2Z z FBbN = (
X& <1 = 3/ 12X0 & QP ( Es N [/ #3/
» QPORsLs |/ YR s FC G POFRISEEM$bM X@2.L 4
/| &3/ «®124 & z6z(; M<* ;/ YRR

3/ BNB!Z8FEE/ s? EsBusb;F } ,O0 4 [ 8r
G, ! "9(N° FBD, Bl ":YQ":/q§ BI/l #

18 6 "= " 78!'IK 6 ( + %t
16 %20 6 <@ ' +# 7 " 7% %
17 %19 (= p) B> C "l " 7S

a9
=6# C (& 777) _C K 2 H # %
f&d WRAT7T )% *0 %D C $# ! I *

|&OF N ,n : 1$&°1712<3/ B B Gt+°19 12" « kd 24
12~z KO »>H 1612 2012« M$bM p2F0 I+ 6 E O1

i&0~Z2 18

# " 9+$ 7$17 %l9#< 6 "4 C
9+$ -7$ %18Z< 2 E -7%$16  %202Z<
" 4 " <(7 $17 %19 GK' "I = C ) $
B?

%#  # #(! % :3 $ # K ( R
12z6d PR | 3/ * 4, « QPOB7 ? D6 z( OFO) %
=1 g b32 Q' -. GG rl12 */b32 f& ! ' R
X 9; $ BEzz&] 3/ | '9 (+H 3/ 12X G+G
i sm} 9Gh GaEO A ! NO ] I2F2

= ## % K (2 P "# o # #._ %R
FRRKri2& 83Q )%  %# $ # K *x * H #

i3/ o®RALl’17 /| & C4 o®2L19 / 8r C4 6

22




| ' BE & - & # #C #C$ K )
N2z ,b 0 %W E &E & °19 “ | " 3/ °17 «
i~K, IwH' RO f #r

9% # <62 H (Z1060) #% # ( . R

35 /®_ = &A* r(*+ 12X % M < %
~Z2BA D% D% M/ D% E- ? 3/ 2ELf& & /b32B
A2D% $ 0 @R D% OIf & (8§ GhnER.L 0p2 "Z $EO

3/ 12x0'@ & 4 ; &R+7Z O I 1 _ =B-. 6B
i@ rf& 3 z(!$L 12&+G =3 PSf& ! ' (
# (Z685) # . # # 2 <

A $
2% *0 %DC $# B/ B* # 6
RGG r CBE5 8= f& GHRk O, #X(

" %7 ? B #

73 % X B

18 18 (Z317) #(T

18 18 (Z376) # "

18 18 (Z 440) #(

18 18 (2493)= 6

18 18 (Z672)# C (

18 18 (Z693)# 2 X B # "

18 18 (Z840) 36 #,

18 18 (Z1208)# % " H

18 18 # : N

18 18 # % # 6 "

18 18 K(" R

17 19 (Z777) C

17 19 (Z 806) #( B R

17 19 #( 6 665 R

17 19 K ( R

17 19 |[K @ P H# #, %
# %

17 19 #C #C$ K

17 19 #Y # ( . R

16 20 (Z 660) # # N

19 19 | (z685) A S # . "

23




7% % %7 8X B :(2)
% ) ! 2. B*
"K ! G ( (F- % 2 E ;
$ $ 9+ - " 7% %
, $# .S 6 * (& " > B
C A @ , < # ! 2
$ "1982 $J #( 2 tr# A
5% " (2 ; A 2 6
i G 1982 - % " K
7% $ #( " ( "9 ( # 2
9+ -* # 0+ K ' 94) - % (2
- # - % 2X B"$"
% " #( ... " @ \ % #
1981/05/12 ) Z£1401/* J9R 7! )
$ " ( >" # #C # B Il
5 | " H R 9+ %% J 2D
[9] # ) 2 18.6 ( /
# %3 <) % *+ % % * D 2
R ' o+ 51 4 # C ) #(
1 # % <= 2003/11/24
M #) "5$ -7¥ ) 30 $
# @ *+ %" ( (" += =& *+ %
) 2 , B & (/ " ( ( " ()0401
; 6. B'*+ %7, "= ~( 29.5
## % %7, @"G-( * H" "o
) 2 , B & (/ " ( ( " ()04:50
( #% %7, "4 # ( 18.9
G*+ %7, > 3( + S %H B
Y2 7, . 2% ) ) % @ #9B
$H2 %l B' 6 # %. ( % "1
. %.
9 #< | ( # K , 3
H + -1993 1992 % # " H#
# J&( K ( # 2 XB27 ™ %
$ # 6 AW $ & = "*
#%."; @ < # " 7, % $
# $ ( # 1992

24




%

(

. # ( K $C ( $
%o ! - ( % > %
- D 0 #(!'< Y #
25 % # (- < # 9B Q # !
-:[10]
18.0 - 18.6 05:10 — 05:08 ( 1993/04/22
18.0 05:09 ( 1993/04/23
17.5-18.0 05:10 — 05:08 ( 1993/04/24
18.6 — 19.6 05:05 - 05:00 E ( 1993/04/26
19 05:02 E ( 1993/04/27
18.8 05:02 E ( 1993/04/28
19.2 05:01 C ( 1993/04/29
19.2 05:00 C ( 1993/04/30
18.8 05:01 C ( 1993/05/01
19.2 04:55 /| E ( | 1993/07/22
19.2 04:56 |  E ( 1993/07/23
19.2 04.57 |  E ( 1993/07/24
19.1 04:58 |  E ( 1993/07/25
18.1 04:52 ( | 1993/07/26
18.1 04:53 (| 1993/07/27
18.4 04:43 < ( 1993/07/29
18.6 04:43 < ( 1993/07/30
18.5 04:44 < ( 1993/07/31
) % @ 2 25% XB :(3
<2 # . D 7, (2 % $ )
@ % "K 2009 / " 7
3< K 6 - (2 # T ( PB (
+ 2 < # . D , - &
N < . K J&( (6 3<K #9 K+
* 2L T $* ( ( K )
; 10 $ ; T * ( o 25 $; 9+ - ("
9+ - 0 #( # 7 C *(
) C ) ;. 15 $; T ( *( ; 58 $;
o (= q @ +2 (A . $
- ABH " "% 7, 9( -# / @
2 H)Y%B#(2) % " # B

25




17.1 05:04 (" 2009/09/18
16.25 05:17 2009/10/02
16.6 05:25 2009/10/17
17 05:11 (" 2009/12/25
16.6 05:16 (" 2010/01/22
16.6 04:59 (" 2010/02/19
11.6 05:00 TC 2010/03/12
! (2 25% XB :(4)
"G# ! @ E E ; < B @ (
F7 ; < -17.1 1625 M 6; @ ) %
# 18 6 ;
7 $ - # B? 3 (G 1 @
% < 9 +#%- &, | T ( B 2 |
) " ("# 1116 6 ; G)
) + F+) % ) % $
-4 2 #<15 6 " E18 6 " | # <
18 6 > Y%K "%
%3 + HJ& ) C ( (2 2 J&( @ (
# (6# *% # -19 18 6 " % "
- @ ) C( *$ '+ J&( < !
I "#G& A 9 = F @

(& 9< 2; " ("l 9K "#6 " « Q #
(G ( J&( ; I $ « K' (O 3x#
X #! @ : ( # a4

# ) % "G $ 3 E ; $- 6$ P *$
- 2 # $ = H'* #) % - 1)C(;
( & ! E, (G 6 7 "@ (" (
# Q # 9+ -, ( ; 9+ -1993
. 1981 2
18) 6 " %(19 "18) 6 A B# 2 [ ?: *
7 $ (7 "

%(19 "18) 6 # 9 ( )& H E ;

-: ) $ H 2 7?235$% (-7 $ (@7 "18) 6
K . % #( 2 R #( ) "R Y %-1

FO % z ; G220\ n .16.47 43 C (

g~ *+ (1 61481 SME7T®! z#2 | #

26




I2PmIE, :$s:& -0 |IvbGB!r &D, "# G ?ES8)
XO: )M (PRs G\-=is=9 M PONE , X Sm%E

PO ?+N© GZ!, ik POI¥“:NEDB | hXeS" — %o
NB12# / {MYNV; Dis+!2Zi i+=G B,0b;' G,
GZ 1DPPO NO , 8 2R3 I*+, e Ql'>f& « QW 7Z
A" 8§ FC bBRX9- MZ2F b AL xI2V888§ g= ; {
+=G B“6 —61 *+ NEBLO !, 9NDM G, (! ~=X29L
| $i02% & A: $ s—2P N Bz @&2LF 12P& F6

g bBDA f # 6 SEAA;FMis¥ ,taE89PG!LE &r 8
- —tA  (E P& $16@25 2 SmkQPONO G, !# X2
GZ!, 0D6!\ 6! ;(BE/l # 6XF2 € AsB-A

€; (N+2:0 0; FK#& AM/ PO— — 12M PO M
Bz60 # Lls? ;A 0 (Z2F6 z#2! #£ XRS" ; X <0 %B G7L
¥20 "2% ! 8 #!UsO O *E | HEX N - . W2

FO# H2M/ PO M89G 6 o @M ! # #I!L 2z& b) }

i-.!1 (M/ PO+ ;~ 0 z# z( 8 12Y 22nZ & *?
# (2031)° ; =$# #( 2R BS8H # -[21]

v ; u® I'g *ag @! " NCBl1s+; §/ M@ P2FO:

NO, (8+=<§B | 221z& bG=~k,r4 ;s <§,% kZ;

@Pg ) Weg ~ NOL2I 6@zm ; /8 z(Z  ; «(*+

B 4 | —, #kQ: O #EX I*+ e Q RCb<g; GZ
3W B I'Ws :aB:ONOW2W %(! 8 FOI:ONO® § &
4 X+& =L Il = G, <8IB : « %NS(+04
X z=H (a $\.8 Bk=E®BE &M/ PO ; X5 LM PO
K$, ] X "8H (@ " \SF 1 ; + “e; <("“s
[15]z0d OK$
( # 2R ,% ( E : <( 9+ (
L += <( -> 3<#r L1 ((G=
K 4 G ( -T ( #=6( B ) %@G
@ (( - 2 %7, * ( 7,F( B % "
A B H # o ( I ( B I (G(
K ( % (; : %; ) =% -7
K " = (/% ( #( 2R I %

27




| GZB12j 6 0("; — »E 12$S" 1, R -2
FOi* +, . s—21 AA;FME X0I1988; } 4 Br
BG, X69!$E/ xX (L;(RoeE/ +8 3= §bl!2l E/ 4™
B s $ bFEE/ B-2 iFC @%!$ « Qz=!29LF

[17] =6 G+16.5sFKf3 PSf & ! Ariy*+, POFO vb

35=9% Y* #* 9 R , : # #
C> 3<#E* B ) $* <" (+- %

'FFCK6DR{6:0M %l 8Bj 6 X8: B # $ -3
Astronomical M 3/ & WV L GZ PO ?+FFS B "aL
X E Y4Z-[0s"1 g~ M 3/ | PO H°Twilight
X E Y4ZY s!22BY Ms-gRT;(G ; X P &) Es»9;
f BF B i H \ 02 EFH = 9 (%# 9\ 0
HRBbQ X®IIZXF: 9\ X E Y4zZY sI2H2; 3Q;(
g " Q i; "SFE ?(1° ++RE2] X _°8
E89; S°-Z%Z Zt-0 D2<§Be E!" |;Z&z" P
5 FO°18 Gt4 '~ M 3/ Q X#9D G, E O
i 12719 G+4 5 BK6DR G 21) 86 M % 8 (sjGE
F, Fkk, GFFKk .F " 0o stoFCROI3fE£ . L&
15z( K6 2j 6z( :Q*s !'212°15.1145 z( o ¢ E 06 1
[2210 , °6@23.L

, (#% % %/ B $ , % ( 6= ( 4,
() %A 1"# ( *+ % <#% % "4 | -R
# 7, " $- ()% $ E % "A
*+ % "A @G- ! ( WH % % + %
*+ 9% ( " : 4« -295 6 ; K ( @ "
; (¢ -(27 c* (C ()
@@ (( -0 WH#H % %3 @K+ *+ % @ "
! ; # .1 18 6 / * 4+ %
4+ %/ " 7 )
$4 # K [ =+) # | 7 $
- % " %B
1$ %8, ZPOz8+5 !L\s$bSk=B 2N |LH2s ¥ 6iiii

rG@? +@ Be5bGGS. LKR2N8 .F ‘R¥& h9& z(7 ?Ne«

28




$2), s/ #H~&rGs FHAUMWK 9S" o 2AFE 27
<{.l+8 =, GZPOkZ " KZ =6mls0 ; )$ +2"5
\:0#F N8 r; WR! (Bea iii 9WNz8+ "L%H4 M®§ 8= N8
12+ (r (Q Ol G&NS8X2 iiiMQ %W )m & +C)m
[17] EFaN6 OW P /r. 1€ Eiiiios B #b

= 6 R " % 146 6 # $ -4
7 F ( = -2 «H $ 7 %
( @ - ¢« # < "J&( BoO+$ %
) % D HE&( " ( # ( B(;
# 6 </ & ' " 2 % + " 2 )
-2005 ( B: #< BBX B" $ # $ 9 : 06
' $ - ( $ 66% 9 ( 2 %
# XB /I (9% -76 9%
X Bz, th; 4 OB« alMBF8 4 : # .. K& stB
POFFS stPAI+8 (8 ~&B [ 0:Z! !z az,?.L 5%
z(P" r3 PSf& FCrXCP 28 M/ 3/ *+, o0 =Mt

B &, PAB .3+031s87 ' G+146*“ f151 G+14.0
/=28 R - & .N$D Gb{«A0B & @g8{ ANo)m; <% 60
[23] #B& n ,rox.L 5%f s M 2Kk&

# A A

B! V1704 _ (F %2 G9q &R 6OBI(3A §; "b,
Af& g >A A zif B:aNs; z ®RZ -F iiiiiii AV o mb;

Fh 10 , $ rl&W & *a.IN —, OF 1%8 GZPO
X127 HP#F .iiiii3/ +4 @A (Z 4 4 @& Co =%;
Z R -2wd ;KZ <§; )me0!*12/2 M} N/(; F K2
B3r4d Z @4 &EP 28 K «A#z(#®OPA ; IFH* bl+
4 1S GFZsN$4 8!1\(1+ Z B *FOI-Z 3Q; 3/ FFS &

-2g9 . BPO{M&GPO; :07 8 M PO; 2G
WHB«® X >?— BoF/b, ; F(RZsND6 ; {; 203 )>»
Z" beQ @ , 0% & beC ; HH#9-1~Z &
[23] iGPS

-# 3<; ) ¥

29




. 96 # 6 < 3+ + & % -1
$ #$ # # # -K .
-@ 3K ( # 9 # 6 > (- B
' 2 # $ & #( >
-18 6 ; % "o -
B $ H ; <
: 2004 /C 13 I< ( -2
% 7 ( - I % $ -2005/ | B
: 2 @ " ( 2004/02/27 R 2
@ 3< ) # : , M ( T7,"
#H ( 7, F- ¢ @ 2 3< >
# (! @ ) % 7, &"TBF %* (
# (1 G ) 2 20/ 5 % ( 04:51
) 2 ) % 7, e+ " 5 "
( 0% "H#H&, * 7 )A E# ) 2
#$ " #S + - 5D% ; H ("
R H # . 9 # H# ) % 7, &"
/ 5 B ( 03:25 # @ 2004/05/28
# ", E) # B (" ) 2 19.4
<6 * 9+ - ("; 2 @ 2004/12/28
23" @ 3< B ." # 4,
9 +; , - ( 7, * % "K 4
< 17 . 25%# A @ F
A @/ @ P K+ D (
- % "K 5% J -5
($ 2000/ [ 4829 R < # q ( R {
# ' 2 < K 7% % # ) ("
9 < "( " 23kH 7 $ - (9 #
"18) AB 6" %(19 "18) 6 AB 6 C
7 %225 6 %145 6 ; 3< -7 % (17
7% # ( # I ( 3<
" " "o # : " %

f>,7?9 :CE, (1 A Z ~ k=M 6 Fd; ‘+$ P=QE o iiii
e/ N&=i %8, ZPO 368; Sk¥D6!2e & st$; E

i42 + /b AMAS"=1$i0H& HB ‘4™ 2F& @ z(*'/
1z0" — N#D'bEDQsF G+t4 ,k «/ B3#4 RoaM 4

D% W!$F®; 4 ReeM 4 i42; N7 alPS le #F besb
*  je /[bBo ?; X N{X 4 E Y ]s3n+CM 3n +CE/ @&
7 4 6M B30 €B  %W83a: S"=estlo 0 ESk=

30




8C.L: BI2NODE s s— N# 221l 2 k=o0o"

3 PS .Lf& Nr POzS%8 GZ!2Sk= «A#X2: 1$iD( @

NGB Gt145A°3 PSf& ! ~r zS GZ!2 G+225A°
[24] izGH ; $2 BP#Il! 2F 3Qb

: # B %, ( C $ 3I<; |

- 2* | Y# "7T$ %# ) I
* 6 B - $ # % B
AC 4 2 4 #< 2 9B &, I B
6 < -) 62 4 ' % (, B2 %2)#&

-7, . / (Photometer) #&, A X

B&0] 23 3a stB&0:0 Zz # &,

& 7 %)% 7 $ $ ' [24] %b3a st
Bis69; #o Gb1lFEH 3 PSf& 1 #@&$3/ !B 19

f& 51 @41@2z(*@Mb* 0B%b3/ o &b, 1 r 6 O
- ++ <7 (.24] 1 Mo! ™M=0(=6qO09f #I3 PS

i (;Cc" ! 7% )% = (K+ < 24 " #
' 2# Ytt< ( "= 9+H" -) 62 4 (
3E AB 2 7 "$ 9+

B n!$&g b f 0o &bs6 iiii - % (

& + r4 z8HE 8r!2 rMb* 0BWV: &2 NI%8
3k 0 kbs6 9 F:A%9 HP3krX6, BN M§ &R “n
7% 63 #H ) %( %+ [24] 3 PSA61A4z(

% 6 )% " 2 . 16 14 % 6 24 22
"< B5% ,$ "2 "79$
3 , I G#&, A B % 6 2 ;

, , B $; P + ! $

6 P B 3 1" +« -XB ,$ BG (@G

(! %15 6 ( '$ G G " 7%

" % 6 % 6 A B H 17 $ 15 6 , "

#' A B " .G ( o * 27% 6

. C G7 $ % (( A S$

7% % 2 # (B $ < H "

)% (@G % % 2; $
S ) C: )YG™" K'H7 $ 6
) ( ( H7$ " % 2 | 3<

K+ / K6 # % < , 3K ' S

31




“Even more importantly, the way the human eye detects light flux,
which is subsequently registered by the brain, is different from that
of a general light detector” [58].
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“The correct Fajr time begins when sun is 18 degrees below the
horizon. Inshallah, we shall correct the information given in the
name of ISNA” [59].
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“We also recommend 18 degrees for ‘Isha prayer” [59].
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“The twilight changed rapidly from yellowish gray to white except in
two mornings when very faint redness was also noticeable for 8-10
minutes. We were surprised that the redness often associated with
Shafaq al-Ahmar (at Maghrib) and Bayaad al-Mustateel (at Fajr) was
almost non-existent in dry desert climate. Yellowish white changed to
white, then darkness of night took over in the evening and the cycle
reversed in the morning.” [56].
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