
U
N

D
E

R
ST

A
N

D
IN

G
 T

H
E L

U
N

A
R C

Y
C

L
E A

N
D
 T

H
E

V
ISIB

IL
IT

Y
 O

F T
H

E N
E

W
 B

O
R

N
 C

R
E

S
C

E
N

T

“It is H
e W

h
o
 m

ad
e th

e su
n

 a rad
ian

ce an
d
 th

e m
o
o
n

 a ligh
t an

d
d
eterm

in
ed

 stages fo
r it so

 yo
u

 k
n

o
w

 th
e n

u
m

b
er o

f years an
d
 th

e
co

u
n

t (o
f tim

e).” (Y
u

n
u

s - 1
0

:5
)

T
h
ey ask

 yo
u

 ab
o
u

t th
e n

ew
 crescen

ts. Say! T
h
ese are m

ean
s to

 m
ark

fix
ed

 p
erio

d
s o

f tim
e fo

r m
an

k
in

d
... (A

l B
aqara -2

:1
8

9
)

A
lla

h
 th

e
 E

xa
lte

d
 cre

a
te

d
 m

o
o

n
s a

s th
e

y a
re

 sig
n

s to
 m

a
rk fixe

d
 p

e
rio

d
s o

f

tim
e

 fo
r m

a
n

kin
d

 so
 sta

rt fa
stin

g
 b

y sig
h

tin
g

 th
e

 m
o

o
n

 a
n

d
 sto

p
 th

e
 sa

m
e

 b
y

sig
h

tin
g

 it to
o

. If th
e

 sky is o
ve

rca
st a

n
d

 clo
u

d
y (o

n
 th

e
 2

9
th

 d
a

y) th
e

n
 yo

u

sh
o

u
ld

 co
m

p
le

te
 th

irty d
a

ys. (H
a

kim
, M

u
sa

n
n

a
f A

b
d

u
r R

a
zza

q
)

Islam
 h

as estab
lish

ed
 a very sim

p
le system

 fo
r track

in
g tim

e. Is-
lam

ic m
o

n
th

s start at th
e sigh

tin
g o

f th
e n

ew
 crescen

t an
d

 are ei-
th

er o
f tw

en
ty n

in
e d

ays if th
e n

ex
t crescen

t is sigh
ted

 o
n

 th
e tw

en
ty

n
in

th
 o

f th
e m

o
n

th
 o

r th
irty d

ays if th
e n

ex
t crescen

t is n
o

t sigh
ted

.
T

h
is sim

p
le system

 o
f estab

lish
in

g n
ew

 m
o

n
th

s can
 b

e u
sed

 w
ith

o
u

t
an

y elab
o

rate system
 o

f tim
e k

eep
in

g o
r calcu

latio
n

s an
d

 th
erefo

re
can

 b
e u

sed
 b

y all co
m

m
u

n
ities an

d
 in

 every era.

H
o

w
ever, in

 th
e p

resen
t era o

f glo
b
al co

m
m

u
n

icatio
n

 an
d

 read
ily

availab
le in

fo
rm

atio
n

 o
n

 th
e b

irth
 o

f th
e astro

n
o

m
ical n

ew
 m

o
o

n
,

so
m

e co
n
fu

sio
n
 o

n
 th

e start o
f Islam

ic m
o
n
th

s h
as b

eco
m

e p
revalen

t.
T

h
e q

u
estio

n
s raised

 o
n

 th
e issu

e can
 b

e su
m

m
arised

 as fo
llo

w
s:

 •
W

h
y can

 w
e n

o
t u

se th
e scien

tific d
ata to

 d
eterm

in
e th

e start
o

f th
e n

ew
 m

o
n

th
 in

 th
e sam

e m
an

n
er in

 w
h

ich
 w

e u
se

scien
tific calcu

latio
n

s to
 d

eterm
in

e th
e tim

e fo
r p

rayers?
•

W
h

y d
o

es th
e Islam

ic m
o

n
th

 start u
p

 to
 tw

o
 d

ays after th
e

b
irth

 o
f th

e n
ew

 m
o

o
n

?
•

W
h

y is th
e start o

f a n
ew

 m
o

n
th

 in
 N

ew
 Z

ealan
d

 o
ften

 o
n

 a
d

ifferen
t d

ay fro
m

 th
e M

id
d

le E
ast (p

articu
larly R

am
ad

h
an

an
d

 th
e E

id
ain

)?

T
h

is p
ap

er ex
p

lo
res th

ese issu
es b

y co
n

sid
erin

g th
e fo

llo
w

in
g:

•
B

irth
 o

f th
e n

ew
 m

o
o

n
•

P
h

ases o
f th

e m
o

o
n

•
D

efin
itio

n
 o

f h
ilal

•
F
o

rm
atio

n
 o

f th
e h

ilal
•

Im
p

o
rtan

t facto
rs fo

r visib
ility

•
V

isib
ility o

f th
e h

ilal
•

V
isib

ility o
n

 d
ifferen

t d
ates

T
h

e V
isib

le C
rescen

t an
d

 th
e b

irth
 o

f th
e n

ew
 M

o
o

n

T
h

e m
ain

 reaso
n

 fo
r th

e co
n

fu
sio

n
 o

n
 th

e start o
f th

e n
ew

 m
o

n
th

s
is d

u
e to

 an
 in

co
rrect assu

m
p

tio
n

 th
at th

e visib
le n

ew
 crescen

t
(h

ilal) as u
sed

 in
 th

e Sh
ariah

 is th
e sam

e as th
e n

ew
 b

o
rn

 m
o

o
n

 as
d

eterm
in

ed
 in

 astro
n

o
m

y. T
h

e reality is th
at th

ese tw
o

 are n
o

t th
e

sam
e. R

ath
er th

e n
ew

 b
o

rn
 m

o
o

n
 an

d
 th

e h
ilal are tw

o
 d

ifferen
t

p
h

ases o
f th

e m
o

o
n

.

In
 o

rd
er to

 u
n

d
erstan

d
 th

e d
ifferen

ce b
etw

een
 th

e n
ew

 b
o

rn
 m

o
o

n
an

d
 th

e visib
le crescen

t w
e n

eed
 to

 k
n

o
w

 th
e p

ro
cess th

at cau
ses

th
e p

h
ases o

f th
e m

o
o

n
.

P
ractical Issu

es R
egard

in
g N

ew
 Z

ealan
d

I
n

 ligh
t o

f th
e astro

n
o

m
ical b

ack
gro

u
n

d
 h

igh
ligh

ted
 ab

o
ve an

d
 as

th
e sk

y in
 N

ew
 Z

ealan
d

 is o
ften

 co
vered

 w
ith

 clo
u
d

s ( p
articu

larly
alo

n
g th

e h
o

rizo
n

 ), it is o
ften

 d
ifficu

lt to
 d

eterm
in

e th
e n

ew
 m

o
o

n
b
y sigh

tin
g. T

h
e p

ro
b
lem

 is co
m

p
o

u
n

d
ed

 b
y th

e fact th
at M

u
slim

s
in

 N
ew

 Z
ealan

d
 are co

n
cen

trated
 in

 certain
 regio

n
s an

d
 w

e h
ave

v
ery

 few
 M

u
slim

s liv
in

g
 in

 a
rea

s N
o

rth
 o

f A
u

ck
la

n
d

 w
h

ere
p

ro
b
ab

ility fo
r sigh

tin
g th

e H
ilal m

ay b
e sligh

tly h
igh

er. T
h

is h
as

n
ecessitated

 u
s to

 seek
 in

fo
rm

atio
n

 o
n

 th
e sigh

tin
g fro

m
 fu

rth
er

afar o
u

tsid
e th

e co
u

n
try. H

o
w

ever, as sh
o

w
n

 astro
n

o
m

ically, even
w

h
en

 it is n
o

t p
o

ssib
le to

 sigh
t th

e n
ew

 m
o

o
n

 in
 N

ew
 Z

ealan
d

(b
ecau

se it is n
o

t sigh
tab

le as yet), it is q
u

ite p
o

ssib
le to

 sigh
t it in

an
o

th
er co

u
n

try w
h

ere th
e m

o
o

n
 sets a little later th

e sam
e even

in
g.

A
s w

e are all aw
are, N

ew
 Z

ealan
d

 b
ein

g am
o

n
g th

e E
ast m

o
st

co
u

n
tries in

 th
e w

o
rld

 is th
e first to

 see th
e su

n
. So

 th
e su

n
 rises as

w
ell as sets in

 N
ew

 Z
ealan

d
 b

efo
re o

th
er co

u
n

tries ( ex
cep

t F
iji) .

B
y th

e sam
e to

k
en

 th
e m

o
o

n
 also

 rises an
d

 sets h
ere b

efo
re th

e rest
o

f th
e w

o
rld

. T
h

is m
ean

s th
at th

e rest o
f th

e w
o

rld
 is lik

ely to
 see

th
e n

ew
 m

o
o

n
 b

efo
re u

s an
d

 w
e w

ill b
e th

e last o
n

e to
 sigh

t it. So
,

b
ecau

se o
f th

is law
 o

f n
atu

re an
d

 th
e req

u
irem

en
t o

f S
h

ariah
(acco

rd
in

g to
 F

ataw
ah

 o
b
tain

ed
 fro

m
 vario

u
s U

lem
a aro

u
n

d
 th

e
w

o
rld

 ), it is im
p

o
rtan

t th
at th

e co
u
n

tries w
e seek

 in
fo

rm
atio

n
 fro

m
regard

in
g th

e sigh
tin

g o
f H

ilal lie w
ith

in
 th

e sam
e tim

e zo
n

e as
N

ew
 Z

ealan
d

. T
h

is th
en

 restrict u
s to

 o
n

ly o
n

e co
u

n
try, F

iji Islan
d

s.
F

iji is w
ell in

h
ab

ited
 b

y M
u

slim
s th

ro
u

gh
o

u
t th

e m
ain

 islan
d

s, an
d

m
o

re o
ften

 th
an

 n
o

t th
e sk

ies are clear. F
iji d

o
es h

ave a p
ro

p
er

Islam
ic system

 in
 p

lace fo
r d

eterm
in

atio
n

 o
f th

e n
ew

 m
o

o
n

, w
h

ereb
y

sigh
tin

g in
 an

y p
art o

f th
e co

u
n

try is q
u
ick

ly rep
o

rted
 (an

d
 verified

)
to

 F
iji M

u
slim

 L
eagu

e O
ffice in

 Su
va. A

n
 an

n
o

u
n

cem
en

t is also
m

ad
e fo

r th
e gen

eral p
u

b
lic th

en
 o

n
 th

e rad
io

 in
 th

e 8
 p

m
 n

ew
s.

E
x

p
erien

ce o
ver th

e years h
as sh

o
w

n
 th

at if astro
n

o
m

ically th
e n

ew
H

ilal is ex
p
ected

 to
 b

e seen
 ( Im

k
an

-e-R
u
’yah

), M
u
slim

s in
 F

iji w
o
u
ld

sp
o
t it. It h

as also
 p

ro
ved

 th
e p

o
in

t th
at b

ein
g th

e east-m
o
st co

u
n
tries

o
f th

e w
o

rld
, N

ew
 Z

ealan
d

 an
d

 F
iji are th

e last in
 th

e w
o

rld
 to

 sigh
t

th
e n

ew
 m

o
o

n
. T

h
e cu

rren
t system

 u
sed

 b
y th

e N
ew

 Z
ealan

d
 H

ilal
C

o
m

m
ittee h

as o
ffered

 u
s a p

ractical so
lu

tio
n

 to
 a p

eren
n

ial p
ro

b
lem

th
at d

ivid
es th

e M
u

slim
 U

m
m

ah
 in

 m
o

st co
u

n
tries.

C
o

n
clu

sio
n

A
stro

n
o

m
ical calcu

latio
n

s estab
lish

 th
e tim

e o
f th

e b
irth

 o
f n

ew
m

o
o

n
 an

d
 n

o
t th

e tim
e w

h
en

 th
e n

ew
 crescen

t w
o

u
ld

 b
e visib

le.
A

 n
ew

 b
o

rn
 m

o
o

n
 m

ay n
o

t b
e visib

le fo
r u

p
 to

 2
4

 h
o

u
rs an

d
 h

en
ce

th
e Islam

ic m
o

n
th

 can
 start u

p
 to

 tw
o

 d
ays after th

e b
irth

 o
f th

e
n

ew
 m

o
o

n
.

Sin
ce th

e n
ew

 crescen
t gro

w
s co

n
tin

u
o

u
sly, it m

ay n
o

t b
e seen

 at
su

n
set in

 o
n

e p
art o

f th
e w

o
rld

 b
u

t m
ay b

e seen
 so

m
e h

o
u

rs later in
an

o
th

er p
art o

f th
e w

o
rld

. T
h

is is th
e reaso

n
 Islam

ic m
o

n
th

s start
o

n
 d

ifferen
t d

ates in
 d

ifferen
t p

arts o
f th

e w
o

rld
.

B
ecau

se o
f th

e d
ifficu

lties in
 sigh

tin
g th

e n
ew

 crescen
t in

 N
ew

Z
ealan

d
, w

e h
ave fataw

ah
 fro

m
 vario

u
s sch

o
lars allo

w
in

g u
s to

accep
t sigh

tin
gs fro

m
 p

laces th
at h

ave th
e sam

e tim
e zo

n
e as N

ew
Z

ealan
d

 an
d

 h
ave estab

lish
ed

 Islam
ic system

 fo
r m

o
o

n
 sigh

tin
g.

Sin
ce F

iji Islan
d

s fu
lfills b

o
th

 co
n

d
itio

n
s w

e accep
t m

o
o

n
 sigh

tin
gs

in
 F

iji.

R
eferen

ces an
d

 A
ck

n
o

w
led

gem
en

ts

1
M

o
h

am
m

ad
 Ilyas; 2

0
0

0
: T

h
e Q

u
est fo

r a U
n

ified
 Islam

ic
C

alen
d

ar.
2

K
h

alid
 Sh

au
k
at; Ju

n
e 2

0
0

4
.  w

w
w

.m
o

o
n

sigh
tin

g.co
m

.
3

M
o

o
n

 P
h

ases Star M
essage screen

saver -
h

ttp
://w

w
w

.m
o

o
n

p
h

ases.in
fo

/m
o

o
n

_p
h

ases.h
tm

l

P
rep

ared
 b

y

F
IA

N
Z

 H
ilal C

o
m

m
ittee

D
r A

n
isu

r R
ah

m
an

B
r H

azret A
d

am

Sh
eik

h
 M

o
h

am
m

ad
 A

m
ir

A
 U

n
ited

 a
n

d
 P

ro
gressiv

e C
o

m
m

u
n

ity

T
h

e
 F

e
d

e
ra

tio
n

 o
f Isla

m
ic

 A
sso

c
ia

tio
n

s
o

f N
e
w

 Z
e
a
la

n
d

 (In
c
.)

H
E

A
D

 O
F

F
IC

E

7
 - 1

1
 Q

u
een

s D
riv

e

L
y
all B

ay, W
ellin

g
to

n

P
O

 B
o
x
 1

4
1

5
, W

ellin
g
to

n
, N

ew
 Z

ealan
d

T
elep

h
o

n
e +

6
4

 4
 3

8
7

 8
0

2
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  F

acsim
ile +

6
4

 4
 3

8
7

 8
0

2
4



P
h

ases o
f th

e M
o

o
n

T
h

e Q
u

ran
 says:

“A
n

d
 th

e m
o
o
n

, w
e h

ave m
easu

red
 fo

r h
er m

an
sio

n
s (to

 traverse) till
sh

e retu
rn

s lik
e th

e o
ld

, (an
d
 cu

rved
) lo

w
er p

art o
f a d

ate-stalk
. It is

n
o
t p

erm
itted

 fo
r th

e su
n

 to
 catch

-u
p
 to

 th
e m

o
o
n

, n
o
r can

 th
e n

igh
t

o
u

tstrip
 th

e d
ay; each

 sw
im

s alo
n

g in
 (its o

w
n

) o
rb

it.” (Yasin
 - 3

6
:3

9
-4

0
)

W
e see th

e m
o

o
n

 b
ecau

se it reflects th
e su

n
ligh

t fallin
g o

n
 it to

w
ard

s
th

e earth
. T

h
e am

o
u

n
t o

f ligh
t th

at is reflected
 to

 th
e earth

 varies w
ith

th
e p

o
sitio

n
 o

f th
e m

o
o

n
 resp

ective to
 th

e earth
-su

n
 ax

is. T
h

e am
o

u
n

t
o

f ligh
t th

at is reflected
 fro

m
 th

e m
o

o
n

 to
 th

e earth
 d

eterm
in

es th
e

p
h

ases (o
r th

e size an
d

 th
e sh

ap
e o

f th
e m

o
o

n
) as seen

 fro
m

 th
e earth

.
B

elo
w

 th
e p

h
ases o

f th
e m

o
o

n
 are sh

o
w

n
.

A
s seen

 in
 th

e d
iagram

 ab
o

ve, th
e n

ew
 m

o
o

n
 is in

 b
etw

een
 th

e su
n

an
d

 th
e earth

. A
s th

e n
ew

 b
o

rn
 m

o
o

n
 m

o
ves aro

u
n

d
 th

e earth
, m

o
re

o
f th

e su
n

ligh
t reflectin

g fro
m

 th
e m

o
o

n
 falls o

n
to

 th
e earth

, m
ak

in
g

it ap
p

ear larger (i.e. it w
ax

es) u
n

til th
e m

o
o

n
 ap

p
ears as a fu

ll m
o

o
n

.
A

fter th
is th

e m
o

o
n

 m
o

ves to
w

ard
s th

e su
n

-earth
 ax

is an
d

 w
an

es u
n

til
it o

n
ce m

o
re b

eco
m

es th
e in

visib
le crescen

t.

W
h

en
 th

e m
o

o
n

 is clo
se to

 th
e earth

-m
o

o
n

-su
n

 cen
trelin

e, very little
ligh

t fro
m

 th
e m

o
o

n
 reflects o

n
 th

e earth
 an

d
 th

e m
o

o
n

 ap
p

ears eith
er

very sm
all o

r in
visib

le, as h
ap

p
en

s to
w

ard
s th

e en
d

 o
f a lu

n
ar m

o
n

th
.

N
ew

 B
o

rn
 M

o
o

n

A
stro

n
o

m
ically, th

e m
o

o
n

 is b
o

rn
 w

h
en

 th
e cen

tres o
f th

e m
o

o
n

,
su

n
 an

d
 th

e earth
 all lie in

 th
e sam

e p
lan

e, w
ith

 th
e m

o
o

n
 in

b
etw

een
 th

e earth
 an

d
 su

n
. B

ecau
se th

e m
o

o
n

 is in
 b

etw
een

 th
e su

n
an

d
 th

e earth
 at b

irth
, n

o
 su

n
ligh

t reflects fro
m

 th
e m

o
o

n
 o

n
 to

 th
e

earth
, an

d
 fo

r th
is reaso

n
 th

e m
o

o
n

 is n
o

t visib
le at b

irth
.

It is p
o

ssib
le to

 accu
rately calcu

late th
e tim

e w
h

en
 th

is o
ccu

rs an
d

 th
is

tim
e is p

u
b
lish

ed
 in

 calen
d

ars o
r availab

le fro
m

 th
e A

stro
n

o
m

ical
alm

an
acs. H

o
w

ever th
is tim

e is n
o

t th
e tim

e o
f th

e fo
rm

atio
n

 o
f th

e
Sh

ariai h
ilal - i.e. it is n

o
t th

e tim
e w

h
en

 th
e n

ew
 m

o
o

n
 b

eco
m

es
visib

le.

V
isib

le C
rescen

t (H
ilal)

H
ilal co

m
es fro

m
 th

e A
rab

ic w
o
rd

 h
alla w

h
ich

 m
ean

s “it m
an

ifested
o

r it ap
p

eared
”. H

en
ce, in

 th
e ap

p
licatio

n
 o

f ro
o

yah
, h

ilal is th
e

n
ew

 crescen
t w

h
en

 it ap
p

ears (o
r b

eco
m

es visib
le). T

h
e u

se o
f th

e
h

ilal in
 th

e Q
u
ran

, h
ad

ith
 an

d
 Islam

ic ju
risp

ru
d

en
ce refers to

 th
e visib

le
n

ew
 crescen

t rath
er th

an
 th

e astro
n

o
m

ical n
ew

 m
o

o
n

.

F
o

rm
atio

n
 o

f H
ilal

S
in

ce th
e m

o
o

n
 is co

n
tin

u
o

u
sly m

o
vin

g aro
u

n
d

 th
e earth

, it k
eep

s
m

o
vin

g aw
ay fro

m
 th

e su
n

-m
o

o
n

-earth
 cen

trelin
e after its b

irth
.

A
s th

e m
o

o
n

 m
o

ves aw
ay fro

m
 th

is p
lan

e, su
n

ligh
t fallin

g o
n

 th
e m

o
o

n
starts to

 reflect to
w

ard
s th

e earth
 an

d
 w

h
en

 en
o

u
gh

 ligh
t is reflected

,
th

e m
o

o
n

 starts to
 ap

p
ear as a th

in
 crescen

t. In
 u

n
d

erstan
d

in
g th

e
fo

rm
atio

n
 o

f h
ilal it is u

sefu
l to

 k
n

o
w

 th
e term

 ‘elo
n

gatio
n

’. E
lo

n
gatio

n
is th

e an
gu

lar sep
aratio

n
 o

f th
e m

o
o

n
 fro

m
 th

e su
n

-earth
 ax

is as sh
o

w
n

b
elo

w
.

G
en

erally:

•
U

p
 u

n
til elo

n
gatio

n
 o

f 7
 d

egrees, n
o

 su
n

ligh
t reflected

 fro
m

 th
e

m
o
o
n
 co

m
es to

w
ard

s th
e earth

, h
en

ce th
e crescen

t rem
ain

s in
visib

le.
•

T
h

e crescen
t rem

ain
s in

visib
le fro

m
 earth

 even
 via telesco

p
es fo

r
elo

n
gatio

n
s less th

an
 7

.5
 d

egrees.
•

E
lo

n
gatio

n
 n

eed
s to

 b
e greater th

an
 1

0
.5

 d
egrees fo

r sigh
tin

gs in
favo

u
rab

le co
n

d
itio

n
s alth

o
u

gh
 th

e earliest co
n

firm
ed

 n
ak

ed
 eye

sigh
tin

g is at elo
n

gatio
n

 o
f 9

.3
 d

egrees.
•

T
h

e crescen
t b

eco
m

es w
id

ely visib
le fo

r elo
n

gatio
n

s greater th
an

1
2

 d
egrees.

A
s a ru

le o
f th

u
m

b
, th

e m
o

o
n

’s elo
n

gatio
n

 ch
an

ges b
y o

n
e d

egree
ev

ery
 tw

o
 h

o
u

rs (th
is is a cru

d
e ap

p
ro

x
im

atio
n

 b
ased

 o
n

 lin
ear

trigo
n

o
m

etry w
h

ile in
 reality actu

al m
o

tio
n

 is in
 th

ree d
im

en
sio

n
s).

T
h

is is th
e reaso

n
 n

ew
 m

o
o

n
s are n

o
t sigh

ted
 fo

r u
p

 to
 a d

ay after

b
irth

 an
d

 co
n

seq
u

en
tly Islam

ic m
o

n
th

s can
 start u

p
 to

 tw
o

 d
ays after

th
e b

irth
 o

f th
e n

ew
 m

o
o

n
.

F
acto

rs A
ffectin

g V
isib

ility o
f th

e N
ew

 C
rescen

t

A
p

art fro
m

 th
e elo

n
gatio

n
 o

f th
e m

o
o

n
, th

ere are o
th

er facto
rs

th
at in

flu
en

ce th
e visib

ility o
f th

e n
ew

 crescen
t. A

m
o

n
g th

ese are:

•
T

h
e crescen

t’s h
eigh

t at su
n

set an
d

 th
e b

righ
tn

ess o
f th

e b
ack

gro
u
n

d
sk

y,
•

T
h

e crescen
t’s b

righ
tn

ess o
r w

id
th

,
•

A
tm

o
sp

h
eric in

flu
en

ces o
n

 ligh
t su

ch
 as refractio

n
 an

d
 ab

so
rp

tio
n

.

Sigh
tin

g o
n

 D
ifferen

t D
ates in

D
ifferen

t P
arts o

f th
e W

o
rld

A
n

 in
trigu

in
g q

u
estio

n
 is: W

h
y is it th

at o
ften

 th
e m

o
o

n
 is n

o
t

sigh
ted

 in
 N

ew
 Z

ealan
d

 b
u

t it is sigh
ted

 in
 th

e M
id

d
le E

ast?

T
h

e reaso
n

 can
 b

e u
n

d
ersto

o
d

 b
y reflectin

g o
n

 th
e d

evelo
p

m
en

t o
f

th
e n

ew
 crescen

t, fo
r ex

am
p

le:

•
If at su

n
set in

 N
Z

, an
gu

lar sep
aratio

n
 is 8

 d
egrees, th

e m
o

o
n

 w
ill

n
o

t b
e seen

.
•

T
h

en
 after 8

 h
o

u
rs, an

gu
lar sep

aratio
n

 b
eco

m
es 1

2
 d

egrees.
•

H
en

ce, in
 all p

laces w
h

ere th
e su

n
 sets eigh

t h
o

u
rs after su

n
set in

N
Z

, th
e n

ew
 crescen

t co
u

ld
 b

e visib
le.

•
T

h
erefo

re, o
n

 th
e sam

e d
ay th

e n
ew

 m
o

o
n

 m
ay n

o
t b

e seen
 in

 N
Z

,
b
u

t it can
 b

e seen
 in

 O
m

an
 (su

n
set 8

 h
o

u
rs after su

n
set in

 N
Z

) an
d

fu
rth

er W
est.

•
In

 N
Z

 th
e n

ew
 crescen

t w
ill b

e seen
 th

e n
ex

t d
ay.

Sin
ce th

e su
n

 sets first in
 N

ew
 Z

ealan
d

 (acco
rd

in
g to

 in
tern

atio
n

al
d

ate lin
es), o

ften
 co

u
n

tries in
 th

e W
est (eg M

id
d

le E
ast) see th

e h
ilal a

d
ay earlier th

an
 co

u
n

tries in
 th

e E
ast (eg A

u
stralia, N

ew
 Z

ealan
d

).

A
 q

u
estio

n
 th

at fo
llo

w
s is: W

h
y can

’t w
e u

se th
e sigh

tin
gs o

f o
th

er
regio

n
s? A

m
o

n
g th

e reaso
n

s fo
r th

is is th
e tim

e facto
r b

etw
een

 th
e

tw
o

 regio
n

s. F
o

r ex
am

p
le, w

h
en

 R
am

ad
h

an
 is d

ecid
ed

 in
 th

e M
id

d
le

E
ast, it is alread

y early m
o

rn
in

g o
r even

 d
aw

n
 in

 N
ew

 Z
ealan

d
 an

d
h

en
ce w

e can
n

o
t p

o
ssib

ly d
eclare R

am
ad

h
an

 at th
at tim

e o
f th

e d
ay.

It is p
erfectly accep

tab
le th

at so
lar d

ates an
d
 lu

n
ar d

ates can
 b

e d
ifferen

t
in

 d
ifferen

t p
arts o

f th
e w

o
rld

, as seen
 fro

m
 th

e n
arratio

n
 o

f K
u

raib
w

h
o

 says:
T

h
at K

u
rayb

, w
h
o
 travelled

 to
 Syria en

co
u
n

tered
 th

e start o
f R

am
ad

h
an

th
ere o

n
 a F

rid
ay, u

p
o
n

 retu
rn

in
g to

 M
ed

in
a, in

fo
rm

ed
 Ib

n
 A

b
b
as th

at
h
e h

ad
 seen

 th
e crescen

t-m
o
o
n

 o
n

 th
e n

igh
t o

f F
rid

ay, an
d
 th

at th
e

p
eo

p
le in

 Syria, in
clu

d
in

g M
u
aw

iyah
 th

e go
vern

o
r, h

ad
 fasted

 o
n

 F
rid

ay.
Ib

n
 A

b
b
as rep

lied
 th

at th
ey (in

 M
ed

in
a) h

ad
 seen

 th
e crescen

t-m
o
o
n

 o
n

Satu
rd

ay, an
d
 th

at th
ey w

o
u

ld
 n

o
t sto

p
 fastin

g u
n

til th
ey eith

er saw
 it

again
, o

r h
ad

 co
m

p
leted

 th
irty d

ays. K
u
rayb

 asked
, “W

ill yo
u
 n

o
t su

ffice
w

ith
 th

e sigh
tin

g o
f M

u
aw

iyah
?” Ib

n
 A

b
b
as rep

lied
, “N

o
, th

at is h
o
w

th
e M

essen
ger o

f A
llah

 (p
b
u

h
) co

m
m

an
d
ed

 u
s.” (M

u
slim

)

T
he S

un-M
oon angle is the angle defined by S

un>
E

arth>
M

oon w
ith E

arth (w
here

you are) as the angle vertex. A
s the S

un-M
oon angle increases w

e see m
ore of

the sunlit part of the M
oon. N

ote that if this draw
ing w

ere to scale, then the

M
oon w

ould be half this size and its orbit w
ould be about 22 tim

es larger in

diam
eter and the S

un w
ould be about 389 tim

e
s farther aw

ay than the M
oon!



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


