CHAPTER IV
AN ANALYZING OF THE IMPLEMENTATION OF CRESCENT
OBSERVATION AT BAITUL HILAL TELUK KEMANG AND ITS
CONTRIBUTIONS ON CRESCENT OBSERVATION ACTIVITY IN

MALAYSIA

The Implementation of Crescent Observation at Baitul Hilal Teluk
Kemang Malaysia

Rukyat al-hilalor crescent observation is an activity or efforsight
the new Moon or crescent in the west of sky (harjzshortly after Sunset
before the beginning of the month, especially itedaining the beginning of

Ramadhan, Shawwal and Zulhijah.

The crescent observation also becomes a challeragtigity and
requires considerable skill. Astronomical factorgls as the physical of
crescent, the refraction of the Sun, sky brightraess atmospheric extinction
rates and non-astronomers as the human eye sdwsitaccuracy of
mathematical calculations, observation instrumetalescope tracking, truly

support the success during obsevation.

Baitul Hilal Teluk Kemang is one of the centersinmplementing the

crescent observation activity in Malaysia. It isdted in Teluk Kemang, Port

! Muhyiddin Khazin,llmu Falak dalam Teori dan Praktekogyakarta : Buana Pustaka,

ed. Ill, 2008, p.173. The definition of the new Moim astronomy is well known as “crescent”, it
is part of the Moon that appears brighter from Edn¢cause of the reflection of sunlight after
sunset. See : Muhyiddin Khazidamus limu FalakYogyakarta : Buana Pustaka, 2005, p. 30.
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Dickson Negeri Sembilan Malaysia, a cape that hésoad horizon and a
beautiful coastline of Malaya, at coordinate lateéuNorth 2°26’ 44” and
longitude East 101°51'21” with altitude about 25eters above the sea

surfacée’

Up to now, Baitul Hilal Teluk Kemang also becomesasf the most
frequently crescent observation’s place in cressgjitting for the beginning
of Ramadhan, Shawwal and Zulhijah in Malaysiafaorecorded, among
others, on: Shawwal 1392/1972, Shawwal 1393/193@B)d&lhan 1394/1974,
Shawwal 1396 / 1976, Shawwal 1401/1981, Shawwal/1484, Shawwal

1422/2002

The success of Baitul Hilal Teluk Kemang in crescgighting for
determining the beginning of lunar month can bergjrevidence and proof
that the location of Baitul Hilal Teluk Kemang is very strategic place for

implementation of crescent observation in Southaait?

Morever, their success in presenting data to cresobservations
record is inseparable from the good implementatibmethod of crescent

observation which it's thrive and develop well intw.

2 Ahmad Zaki bin Haji HamzahKompleks Baitul Hilal Teluk Kemang Port Dickson

Negeri Sembilan Darul Khusus. p.2

wWIiB

® http://www.maijlisraja-raja.ggvaccessed on Wednesday, March™ 2914, at 16.00

*http://www.majlisraja-raja.gov.my/index.php/bm/seiarekod-cerapan-

hilal#section=placcessed on Wednesday, MarcH' 2214, at 16.00 WIB



74

The implementation method of crescent observatioBatul Hilal

Teluk Kemang, in general, is as follows:

a) Selecting Place of Observation and Preparing thee@pkd Requirement
Data
There are some basic provisions relating to thectiele of
crescent observation’s place in Malaysia, the seteplaces for crescent
observation must be by the sea or high groundathavs the horizon can
be seen clearly at the time of Sunset. The comditiof natural
geographical and weather for crescent observatiplace is also must be
considered. But the most important, it is necess@aryget official
endorsement from the Malaysia government, to makegal place for

crescent observatidh.

Therefore, the recommended crescent observatioce pia
Malaysia must obtain a confirmation and legal esdorent from the
conference of Rulers of Malaysia, so that the L&uilveyor will help
provide sites of crescent observation places, dwty providing a
reference datum and coordinate monitoring statidhs indicates that the
place is used as the implementation of the cresaesgrvation is not in

any place, such as the sea, towers and other Vigdp-ground, but the

® Baharuddin Zainal)mu Falak Selangor : Darul Ehsan, 2004, p. 143-147 andiee
with Ahmad Zaki Hamzah, the manager of Baitul Hildluk Kemang, via electronic mail on
March 20" 2014.

® Interview with Nazhatultulshima Ahmad, the praotier of Islamic astronomy at Baitul
Hilal Teluk Kemang, Space Physics Laboratory, Ursitg of Malaya, on September28013.
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places that are worth in terms of geographical,eoreiogical as well a

recommendation from the Malaysia government.

The place that used to be crescent observatiore pfacst also
consider the aspect of geographical, meteorologacal climatological,

They are directly influence on the process of @asobservation activity.

The geographical aspect related with the visuabitman (from
horizon), accomodation, easy transportation and deeelopment and
progress of the region. Meteorological aspect ¢yoselated to weather
condition, whether the venue has a relatively gawshther for the
implementation of crescent observation, and clihogioal aspect is more

related to how the climate condition of the pl&ce.

According to Baharudin Zainal, the good crescenseokation
place have to meet the characteristics of a ghsérvation site. Some of

the characteristics are:

1. Apparent horizonrfar'i) from the west, at the azimuth of 240 degrees
to 300 degrees,must be clearly visible. If this nahbe met, especially
in the states on the east coast of Malaysia, be &urestrictions or

barrier around horizon should be minimal.

" Jabatan Kemajuan Islam Malaysia (JAKINMaedah Penentuan Awal HijralKuala
Lumpur : Percetakan Nasional Malaysia Berhad, 2p023.

8 Interview with Thomas Djamaluddin, astronomy reskar of LAPAN (Lembaga
Penerbangan dan Antariksa Nasional) on March, 20014 via Facebook.
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2. The selected area should be away from municipsldied industry to
prevent the harmful effects of atmospheric pollutamd light scattering
3. There are basic facilities like electricity, watend connected to an

adequate driveway and transportation actess.

As the first's statement which explained by Baharudainal
about the crescent observation place that azimétSum around 240
degrees to 300 degrees must be clearly visible thadrestrictions or
barrier around horizon should be minimal. Herehis ¢onditional horizon

with azimuth of Sun around 240 degrees to 300 dsgre

Picture.4.1
The theodolite shows around 240 degrees of Sunudizibrefore Sunset on October, 4,
2013 at Baitul Hilal Teluk Kemang

° Baharrudin Zainal lmu Falak Teori, Praktik dan HitunganKuala Trengganu :
Yayasan Islam Trengganu, 2003, p.174.
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Picture.4.2
The horizon image around 240 degrees of Sun aziteftire Sunset on October, 4, 2013
at Baitul Hilal Teluk Kemang

Picture.4.3
The theodolite shows around 280 degrees of Sunudlzibefore Sunset on October, 4,
2013 at Baitul Hilal Teluk Kemang

Picture.4.4
The horizon image around 280 degrees of Sun azibeftire Sunset on October, 4, 2013
at Baitul Hilal Teluk Kemang
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Ahmad Zaki, manager at Baitul Hilal Teluk Kemantyesgthen
that Baitul Hilal Teluk Kemang has special priviésg for crescent
observation activities in Malaysia, which has aadrdorizon line without
having hindrance, and it's located at a fairly tetgéc position in Southeast
Asial®

In terms of venues and facilities, Baitul Hilal TlklKkemang is in
fairly populous and strategic place, because dnis of object of domestic
tourism in Port Dickson Negeri Sembilan which easiccessible by

means of transportation.

In the foccuss of observation data for crescentemagion
activity, the observation data needed to preparkaass for knowing the
position, form and coordinate of the observed @escThe should be
known coordinates is the equatorial coordinatesthedocal horizon for
the required observation time, the right ascenggiiwa’ angle, azimuth
and altitude of the Moon and Sun. The visibilitygraeter is also needed
to find its traces and removes the opportunitieshef crescent visibility

above horizort?

Other important parameter visibility is to know theagnitude of
the light of the Moon in the light phase of the nklwon, or the width of

the size, age of the new Moon, and the time orhthiezon, the use of the

1 |nterview with Ahmad Zaki bin Hamzah, the managar Baitul Hilal Teluk
Kemang,Baitul Hilal Teluk Kemang, on Octobdt Z013.

! Interview with Dato Zambri bin Zainuddin, the suayisor of Baitul Hilal Teluk Kemang,
Space Physics Laboratory, University of MalayaSeptember 222013.
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right time is also very necessary. All of this datan be calculated self or

accessed from several websités.

In the implementation of crescent observation, Batilal Teluk
Kemang using Moon Calculator 6.0 (Moon Calc) tdagbthe value for
the relevant parameter of the altitude (heighthef new Moon above the
horizon, elongation (Moon-Sun distance curve) amel age of the new

Moon!®

Moon Calc is a computer program (DOS-based) whics w
developed by Dr.Monzur Ahmed, it provides the infation about the
Moon which include: position, age, phase, orientgtiappearance and
visibility for any time and from any location indgtworld. In addition, the
program also provides the number of calendar daygnj data,
declination, time and direction of the rising amdting of the Sun and the
Moon, the interval time between the rising andisgtof the Sun and the
Moon, the date. Conjunctions of time for the newaddao predicted

probability of a particular location in crescergtsing activity*

Moon Calc can also indicates the position of theoMbetween the
map and the position of the Moon at the local skpditions both for
appearance on a computer screen or for printinggses (print). Also

given the option to choose and toposentris gedcetordinates, Sunset

12 i
Ibid.
13 Interview with Nazhatulshima Ahmad, the researobieBaitul Hilal Teluk Kemang,
Space Physics Laboratory, University of MalayaSeptember 252013.
' Tono SaksonolMengkompromikan Rukyat dan Hisalakarta : Amythas, 2007,p. 173-
174.
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geometrically, and the correction for refractiomécessary. The program
has a database containing the coordinates of tae &000 cities in the

world complete with latitude and longitudfe.

B C\Users\dito\DOCUME-~1\SOFTWA~I\MOONCA~ 1 0\mooncB.eve | ) i

Telok Kemang 2:27N 181:51E TZ:+8. z - ; Topo  Refrac 0O
Hag Dec: model not valid 3 Mon 31 Mar 2081
Delta T <{ID-UT>: Bh im 155 guess? 1%h 22z LI
Apparent Sunrise: 7h 28z LI  Apparent Sunszet: 1%h 2im 26s LI

Moon Alt: 6.343 6d 34s Moon Azi: 278.197 485
Moon Dec: 8.408 8d 3Bs Moon RA: 1.125 29s
Sun Alt: -@.355 -8d 17s Sun fzi: 274.267 B2s
Sun Dec: 4.221 4d 17s Sun BA: B.653 12s
Rel Alt: 6.697 6d S@s Rel Azi: 3.92% 46s
Elongation: 8.178 8d 18m 42s Moon Age: 16.61h @

n 16H 37H
Phaze:0.8062 MHag: —4.87 Width:8. Semi-Diam:@.267 Diztance:373936.94k

Moon Rise: 7h  22m 57s Azinuth: 83d 48m 87s
Moon Set: 1%h 5im 38s Azimuth: 3im 33s
Sunrise—Moonrise: Bh  1Bm 37s Sunset-Moonset: Bh  38m B4s

New Moon: 38 Mar JDE: 2456747.2818 45n 46s
Full Moon: 15 Apr JDE: 2456762.821%9 43m 30s
Perigee: 27 Mar JDE: 2456744.2715 38m 56s
Apogee: 8 Apr JDE: 2456756.1201 52m 593

Picture 4.5

The use of Moon Calc Application to find the obsdion data for crescent
observation activity on March, 312014 at Baitul Hilal Teluk Kemang

In addition, the equalization time between the kloc watch of
researchers, computers and observational tool g wmeportant aspect
which support the success in the crescent observattivity In this case,

the crescent observer at Baitul Hilal Teluk Kemangvert time to UTC

15 | bid.
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and SIRIM provision as the national standards dgrakent agency,

include providing the standard time in Malayia.

b) The Observation Equipment
As far as my observation, the tools of crescententadion at
Baitul Hilal Teluk Kemang is divided into three s&fication namely,

finding tool, clearing toohndcapturing tool

Finding tools is the tools that help the obsereetirid the position
of new Moon which has been predicted by astrondntigkzulations, the
finding tools such as GPS (global positioning sygté Hilal Map and

many others

Clearing tools help the observer to clarify theeyged object, the
clearing tools such as theodolftetelescop¥, rubu’ mujayyaf®, etc. The
last is capturing tools, which help the observerrdoord the observed

object, that's new Moon or crescent.

Using the right equipment is important during theescent
observation activity. In all the official place afescent observation in

Malaysia, the main equipment used for crescentisighvas a theodolite.

'8 Interview with Joko Satria Ardianto, the researabieBaitul Hilal Teluk Kemang, Space
Physics Laboratory, University of Malaya, on Septen24" 2013.

7 GPS is aspace-based satellite navigation systerh piovides location and time
information in all weather conditions, anywhere on near the Earth where there is an
unobstructed line of sight to four or more GPSI§tes.

'8 Theodolite is a precission instrument for measutinth horizontal and vertical angles,
as used in triangulation networks.

9 A telescope is an instrument that aids in the ofasion of remote objects by collecting
electromagnetic radiation (such as visible light).

2 Rubd Mujayyabwell known as Sinus Quadrant as an ancienct Getouin Muslim
World.Widely use in daily life, such as clock, adltor, mimar.
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This tool is able to accurately determine the parsiof the new
Moon. most of the theodolite has a field of viewvimen 1.3° to 1.6°,
while the optical magnification of 26 to 32 time&. complete set of
theodolite for the purpose of crescent sighting arescent observation
should have lighting equipment and insulation & 8un. All observers
must be skilled in the use of theodolite, espegiadl set up and prepare
them during observation. Because of field of viglviheodolite is exactly
narrow, and the focus is very dangerous mismataiblem, so the
brightness of the dawn-twilight are changing grdiguand the different

contrastof crescent light.

Besides using modern instruments, a crescent cdiganvwcan also
be done by using traditional methods such as tkeotisubu’ mujayyab
The observers can also try to track the positiorthef new Moon by
comparing the angle between the Moon and the Suegrapare the new
Moon with the planet Venus which often are on tlogiZzon near the
Sunset. However, the existence of the new Moomsglight is less than

1%, than it will be hardly visible without opticaid *?

The use of modern equipment in the crescent obis@nvactivity
is not a new effort from traditional equipment sudrubu’ mujayyab
The use of modern equipment such as theodolitetrao#fing telescope

observations due to the crescent observationscismgplicated research

2 Baharuddin Zainal)mu Falak Selangor : Dawama, 2004, p.144.
2 |bid, p. 146.



83

and need to reach scientific value. The more moéguipment such as

tracking telescope also requires the more complitatignment process.

Since the last decade, Baitul Hilal Teluk Kemang ldysia
collaborated with Physics and space Laboratory oivérsity Malaya
using SLR cameras to record images of the new Moahcrescent with
the purpose of scientific research on the Moon aituB Hilal Teluk
Kemang Malaysia. Typically, SLR camera is mounted a telescope
MEADE LX 200 12 inch or refractor Borg 101ED telepe (the

secondary telescopé).

Picture. 4.6

The observer ready to set up telescoparbebservation at Baitul Hilal

As time and technology development, film-based $aRera was
replaced with digital-based DSLR camera. The Resuaiiaging of film-

based SLR camera takes a long time to be processkdnore difficult

% Interview with Joko Satria Ardianto, the researché Baitul Hilal Teluk Kemang,
Space Physics Laboratory, University of MalayaSeptember 222013.

2 'Mohd. Zambri Zainuddin, and friend8ensabitan Hilal Menerusi Teknik Pengimejan
in Dimensi Penyelidikan Astronomi Islam, Kuala Lump Jabatan Figh dan Usul Universiti
Malaya, tt, p. 97.
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analyzed of data. With DSLR imaging capabilitigssimplifies the work
of editing and post-imaging-taking and image analgan be done at the
same time, especially when used to observe theamewvhile the crescent
observatiorf>

DSLR or Digital Single Lens Reflex is a digital cara combining
the optics and the mechanisms of a single-lenexefhmera with a digital
imaging sensor, as opposed to photographic filme Téflex design
scheme is the primary difference between a DSLR aiier digital
cameras. In the reflex design, light travels thioulge lens, then to a
mirror that alternates to send the image to eitherviewfinder or the
image sensor. The alternative would be to haveeafinder with its own
lens, hence the term "single lens" for this desiy.using only one lens,
the view finder presents an image that will notceetibly differ from
what is captured by the camera’s sefi%or.

The main difference between SLR camera with a aig8LR
camera is a medium sensitive detectors of lighthich the SLR using 35
mm film and digital SLR cameras (DSLR) uses digitachnology
detectors. Developments in digital technology gfoveipidly when device
Double Charge, "Charge Couple Device" (CCD) wasothiced in 1969
by Willard S. Boyle and George E. Smith of Bell badtories. Long
before, the public has been aware and familiaraismaging equipment

based on a photographic plate or film detectorikéniilm-based detector

% |bid., p. 96.
% |bid., p. 96-97.
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or photographic plate, CCD sensor technology hasratadvantages such
as information storage, towing line, correlationdaaptical detector
(Buil, 1991)?

For astronomical use, atronomer and observer ude &Ca device
to measure how much light falls on each pixel. Dogput is a digital
image, consisting of a matrix of numbers, one p&elp each number
being related to the amount of light that fallstbat pixel. Of course, one
of the beauties of the CCD is that the image, cgnoit in a digital form,
is readily manipulated, measured, and analyzed dmgpater. Research
astronomers spend far more time sitting in front coimputers than
anywhere near telescop@s.

CCD optical detector has started a revolution itroa®mical
observation due to its ability to fit the high aati detector even in dim
objects. Nowadays, CCD technology is used extehsiwm astronomical
imaging equipment such as high-resolution camendsvideo-CCD?° So
far, Complimentary Metal-Oxide Semi-conductor (CMO8hich became
the main detector for commercial cameras like ti®l® or compact-
camera.

CCD (charge coupled device) and CMOS (complementaetal
oxide semiconductor) image sensors are two diffetechnologies for
capturing images digitally. Each has unique sttengind weaknesses,

giving advantages in different applications. Naeaithie categorically

7 |bid., p.97.
2 |bid.
2 bid.
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superior to the other. CCD and CMOS sensor teclgydiave differences,
especially in terms of image quality, the noiseq #me efficiency of the
battery. The CMOS sensor was rated as outperformiag CCD
predecessor for depiction of cortical bone and rapices; the CCD
detector was only rated superior for depiction @btrcanal space. No
significant difference was found between the tweed®rs in perceived
depiction of proximal dental caries, gingival sdi$sues, periodontal
ligament space or endodontic instruments. Combinatigyg scores from
each of the tasks, CMOS and CCD detectors had éasiproportion of
image ratings of excellent, acceptable and pgdor.

Because of DSLR cameras using digital detectorshece are
some advantages as comparison between DSLR anad&@hBras such as
a high resolution image quality, wide range of sdnuspeed, the simplicity
of camera operation, the quality of lens, simplstgowocedure imaging,
and some DSLR cameras can do video recortling.

Psychological Preparation

Besides the observed data needs, observers moshae the
discipline. Every efforts and thought to be devosadely to sight the
crescent.The observer's psychology becomes an targorthing to

describe the real condition of the observation. @bgerver not only must

%0 | bid.
* |bid., p.97.



87

be healthy (eyes), being not myopic and blind,dstb must be honest and

careful®?

Therefore each observer who are assigned to obdewaescent
must be specialized person, they will first berteai and training to be
capable enough for the implementation of crescésevation and get

recommendations from national governm&nt.

The training subject for candidate observer pradidamong
others, on the ability to operate the tools of cees observation either
telescope and theodolite, the calculation of deitetion the beginning of
lunar month, to simulate the position of the newadwoas it dipped
position also includes the factors supporting theccess crescent

observation activity?

d) Record of Observation Results
Each proceeds data of crescent visibility shouldrdéeorded to
ensure the visibility of the data can be analyZeat. this purpose, we
ought to make sure assistant or observer alwaysebe the equipment.
This not only meant to help the observer, but momgortantly, confirm
the new Moon on the horizon. When one of the oleserwere able to see
the new Moon, or see something that can be regaadeal new Moon,

confirmation should be made with a few othersrdfscent visibility made

%2 Baharuddin Zainabp.cit, p.147.

% Interview with Joko Satria Ardianto, the researcbeBaitul Hilal Teluk Kemang, Space
Physics Laboratory, University of Malaya, on Septen24’2013.

% Baharudin Zainalop.cit.,p. 145.
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by theodolite and telescope, record the valueswghinaltitude and time of
observation are the pictures and cloud formationsnisure the validity of

the observed results.

As has been explained that the imaging techniques @n the
implementation of crescent observation at BaitdaHieluk Kemang use
a primary telescope, Meade SCT 12inch /6.3 (Matai Mount) with
Canon DSLR, and secondary telescope, telescope Baitgym, Nikon

DSLR,Computer or notebook with its imaging software

Telescope DIAMETER TELESCOPE
Camera Meade 12’ (f/6.3) Borg 101mm
Nikon DSLR D90 32.7"x49.2 79.3' x 118.9’
Canon DSLR EOS 26.8' x 40.3 96.6’ x 145.2’

* The width of field of view (FOVthe average data
Sun and Moo ~ 30 x 30 arkamin

The above data show wide differences in the carineld of view
imaging equipment used and compared with the aeesagg of the Sun/
Moon. The basic knowledge of the broad field ofions will help
observers expect the existence of the new Mooherfield of view of the
camera. The orientation of the telescope is lesarate sometimes cause
the new Moon was not at the center of the view (teter of the view

finder) 3

**Ipid., 147.
% Mohd.Zambri Zainuddin, and friendsp.cit.p. 99.
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(1) Basic Techniquesfor Imaging

Before the imaging process, the camera calibraiwmuld be done
first. The remaining time on the camera must beistidf by reference to
the SIRIM3’ The role of imaging as it can be an importantnefee when
the new Moon or crescent was first visible. By kimggvhe time, we know
more precisely the position of the new Moon witle thelp of specific
software®

In principle, the crescent imaging technique usingSLR camera
is not much different with the SLR imaging techreguObservers should
be more sensitive and highly skilled in operating tamera in rapid time.
Observers also should be able to determine the auwibshutter speed
and I1SO the camera as possible at almost the samee As usual, the
recorded image of the new Moon at the first timdl wiave some
adjustments (technical adjustments) before obseimer satisfied with the
result image. Some technical adjustments shoulddoeed out such as
focus correction; correction to the exact positafrthe new Moon in the
center of the camera view (center of viewfindehytter speed to suit the
brightness of the sky background rate, and so .forth

In addition to the technical coordination at themesa and
telescope, the visibility of the crescent is suriie high priority. The
crescent visibility may exist but is very shortpesially when age is less

than 15 hours of the new Moon, the Moon and the &gle curve is less

3" The national standards development agency of Miday
% |bid., p. 100.
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than the limit Danjon (7°), or the height of theasn®loon on the horizon
less than 237

The observer also requires good concentration amdnaucive
environment while performing the observation aggiviAll of this is its
own challenges in getting a clear image and highlityuof the crescent
image?°

(2) Digital Imaging Revolution

While this technology DSLR camera equipped with iarage
which is displayed directly on the screen of themeea. With the facility,
monitoring and tracking of the new Moon can be dsmeultaneously.
Previously, the existence of the new Moon by usiamera can only be
done by an observer at one time before the new Mo@ye captured.
Also, some DSLR cameras like the Canon brand cas@itavare offers
free to consumers which can be connected direclyJ6B-connection to
control imaging can be performed by using a lagmmputer.

Other companies have also introduced a new imagicignique in
which an image editing can be done by a skillecenles. There are some
cases, where the new Moon can be detected earipgdtine editing
process is done by directly detected by the naked €his activity is
complex and requires high skills, but important fmonitoring and

tracking the physical existence of the creséént.

* |bid.
0 Ibid.
“L Ibid., p. 100.
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(3) Thelmaging Records

The crescent observation and its imaging dependb@setup of
complete equipment and afternoon weather whilergbens. Afternoon
weathers such as cloud cover rates on the horsmattering the Sunlight
and the sky brightness is a factor that is difficalpredict to give success
in the implementation of crescent observation.

Based on a record 120 crescent imaging sessior g0@0 to the
present by using film SLR cameras or digital SLRpa& Physics

Laboratory and Baitul Hilal Teluk Kemang has acgdi23 images of the

crescenf?

Draft of Recorded crescent image
SINCE 1421H - 1432H (on-going )

1432H

1431H

1430H

1429H

1428H

1427H

1426H

1425H

1424H

1423H

1422H

1421H

0 1 2 3 4 5 6 ® Thehilal

The data shows that the imaging crescent growinginpe the
DSLR camera was introduced in 2005. The Youngesiscentwas

recorded in the age of 16:09 hours on July),22010. The crescent apart

“Abid., p. 101.
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were recorded using a DSLR camera, it was recomtedvideo and
observed using a telescope (although the visibilgyless than one
minute)®

By controlling the contrast and brightness of thage, scattering
Sunlight intensity can be reduced in the range afarced until the
existence of the new Moon can be detected earlyeder, there are also
at least three crescent images observations catirta exist after the
session ended. The images of the crescent on N2&&rcB009, December
6, 2010, and 4 April 2011 is a crescent images lwban be detected after
post-processing is done (a few days after tHat).

However, the crescent’s obersvers of Baitul Hilaluk Kemang
realize that the lunar visibility is so sensitigethhe atmospheric condition,
so that the use some modern astronomical equipreeoh as telescope
and DSLR camera. The scientific and technology @sp&f lunar crescent
visibility do not have a strong focus, due to carication to the social
impacts than find the youngest moon age. The modgquipment really
support the succes of Baitul Hilal Teluk Kemangsighting crescent so
far record it and analyze that data in the future.

So far, Baitul Hilal Teluk Kemang will be never sed in crescent
sighting and reach many awards of Internationals€@met Observaton
Project (ICOP) for having an image of the youndesar crescent so far

for having some important crescent observation datiaout using those

“3Ibid., p. 101-102.
“Ibid.
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modern astronomical equipment.

As described data above, the implementation of cerds

observation is really not easy. There are sevenglortant factors that

support the success of crescent observation. Aragprib Mohammad

Zambri, there are many factors that affect thebilisy of the crescent. It

can be divided into two main factors, ie factorgestfic/ astronomical

and non-astronomical factots.

1)

The arc of light (elongation, meaning separatiothef Moon from

the Sun)

2)
3)
4)
5)
6)
7)
8)

9)

The arc of vision (the altitude the of Moon frone tBun)
The Moon altitude above the local horizon

The width of the crescent

The age of the crescent

Moon’s intervals after Sunset

Distance of the Moon from the Earth

Distance of the Earth from the Sun

Latitude and longitude of the observer.

To explain the visibility of the new crescent Momnsimple terms,

we shall try not using technical terms, so any mady Muslim can

understand what is involved in the visibility. TM®on revolves around the

Earth and completes its cycle in 29 to 30 dayst Ewahy the crescent Moon

% Mohd Zambri bin Zainuddin, Hilal dan Faktor-Faktor yang Mempengaruhi
Kenampakana material subject in lecturing Islamic Astronofoy Islamic astronomy student in
University Malaya.
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appears after 29 or 30 days. What makes this tl@scent luminous is the
light from the Sun falling on the Moon’s surfacdleeted to the Earth. Just
consider that the Moon comes exactly between théhEad the Sun in its
cycle and at that moment the Sunlight falling oa khoon cannot come to the
Earth as it is reflected back to the Sun. Thisainsof time is called the “Birth

of New Moon” and it occurs roughly every 29 or 3ysl.

This instant of time can occur at any time in tdeh®ur period of the
clock, not just at Sunset, which means that théecgtthe Moon is 29 days
and some hours, but always less than 30 days. &srtie passes, the Moon
continues to revolve around the Earth, and whematves away from the
position of “birth of new Moon” there comes a timéhen the Sunlight
coming to the Moon is now reflected towards thetliEaand we see the
crescent. So, the most important factor for théoility is that the Moon has
moved enough from the position of “birth of new MdoThe second most
important factor is whether the Moon is above thazon or not. Due to the
curvature of the Earth, the Moon may be above baria some countries and
below the horizon in other countries. There areitamdhl important factors
for visibility like the distance of the Moon fromaih, and distance of Earth
from the Sun. The Moon revolves around the Eartanrelliptical orbit, and
that places the Moon at different distances froenElarth at different times in

its orbit. Similar is the situation of the Earttoand the Sun. The Earth too
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revolves around the Sun in an elliptical orbit, ghdt places the Earth at

different distances from the Sun at different tirireits orbit.*®

These important factors for visibility can be cdéted with great
precision and accuracy, thanks to modern scienddcanomputers. We have
collected observations of sighting or non-sighting more than 160 years
from different locations on Earth in different mbatand calculated all the
factors that affect visibility and have derived algorithm (relationship of

different factors) that match the visibility or neisibility. *’

So far, Mohammad Odeh (2006) ever established aang@ria for
crescent visibility that suggested the crescenitilw as a good parameter to
describe the actual crescent brightness, in cdrtvabe age of the Moon, as
it is the arc of vision to include the effect ofmatspheric extinction and hence
estimate the apparent crescent brightness. Sotligatrescent Moon’s width
is proven as the best parameter to support otheammeders which are,

elongation brightness and Moon altitude.

Crescent width (W) is the width of the lit areatioé Moon measured
along the Moon’s diameter. The Moon can be computedn arc of light
that defined as the apparent geocentric anguléardis (in degrees) between

Sun-Moon centers or known as Lunar elongation. iSogmtly, better

“©Ibid.

4" http://www.makkahcalendar.org/en/hilalSighting.plgzcessed onWednesday, March12
2014, at 06.00 WIB

8 Khadijah Ismail and friendsMoon’s Width for crescent visibilityin Dimensi
Penyelidikan Astronomi Islam, Kuala Lumpur : Jabakagh dan Usul Universiti Malaya, tt, p.
135.
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parameter is the ARCL, since the width of the lucrascent increases with
the Moon’s elongation from the Sun. It is not petfhowever, since for the
same ARCL, the width of the crescent is maximum whige Moon is at

perigee and minimum at apogee. The best parantetecdrporate the Moon
intrinsic brightness, thus, is directly the widiV) of the crescent.Regarding
to the second parameter, ARCV gives directly thguéar distance of the

Moon above the horizon and should be used in cetipmwith W.*°

Mohd Zambri Zainuddin, ever said that the lowestdd’'s width and

elongation in Malaysia are :

a. The lowest width : 0.05
b. The lowest elongation : 4.5%°

Furthermore, there was a non-scientific factorscihalso have an
impact for the success of crescent activity. Inegalh non-scientific factors /
external is very difficult to control , and depemglion the situation when the

observations. Non-scientific factors include asofet>™:

1) Atmospheric pollution
2) Humidity of the air
3) The height of the observed location

4) Physical and psychological observer

**Ipid., 135-137

*%|bid., 154-155

® Mohd Zambri bin Zainuddin, Hilal dan Faktor-Faktor yang Mempengaruhi
KenampakanUniversiti Malaya.
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For example, if the weather is cloudy or rainy daéyseems to be an
observer only pray to hope that the weather imptomospheric pollution
is more to the haze that may have come from thghbering countries to
open burning. The humidity is due to the cold weatbonditions. Height
location also plays an important role. If our lacas are in high areas as far
as possible through the clouds will be much easiesee the new Moon.
Finally, the physical and psychological conditi@me also very important for
observers to observe the new Moon's energy neetlst{hve sharpness of the
eye of the observer. Observers will need to foaus lmundred percent while
observing the new Moon because sometimes the neanMppears only a
few seconds to a minute then cloud. Observers fmstn hand throughout

the observation session until the Moon Séts.

So that, we know that the implementation of cresadservation
activity at Baitul Hilal Teluk Kemang Malaysia igfective in the term of
crescent observation activity. As Baitul Hilal Tkelemang is placed in a
strategic and suitable place for crescent obsenvatctivity and supported by
some observers of Malaya university who officialbertified by the
goverment, so far Baitul Hilal Teluk Kemang alsdpleel by some advance

astronomical equipment for implementing the cresobservation activity.

52 bid.
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B. The Contribution of Baitul Hilal Teluk Kemang in the Implementation
of Crescent Observation in Malaysia

According to Ahmad Zaki bin Hamzah, the managerB#itul Hilal
Teluk Kemang Malaysia, the contribution of BaituilaH Teluk Kemang in
the implementation of crescent observation in Msikays surely divided into
two main aspects, firstly, conducting astronomiaeitivity to support the
development of study of astronomy in Malaysia. ®ebg providing
astronomical data which can be researched and zathlyby other
astronomer’

Baitul Hilal Teluk Malaysia surely gives the reabntribution on
development of study of astronomy by conducting ynastronomical
agenda. There so many activities, such as conduastronomical course on
how to sight the crescent and other object in thieanse, conducting a course
on how to have good astronomical calculation fotedwrining the lunar
month and presenting a museum of astronomy whieh giuch information
about history and development of study of astronoAllyof the agenda is
presented to entire student and society who warkintav and study more
about astronomy, not only from Malaysia but alsp datire society in the

world.

Baitul Hilal Teluk Kemang also consistent in theplementation of

crescent observation since 1972, as Teluk Kemasgoft@ially appointed to

*% Interview with Ahmad Zaki Hamzah, the manager aiit@ Hilal Teluk Kemang, via
electronic mail on March 262014,
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be the crescent observation in Malaysia. BaituAHileluk Kemang also has
significant contribution in providing astronomicdhta to researched and

analyzed by other astronomers.

Since the last decade, Baitul Hilal Teluk Kemangitasmission of
name to sight the crescent, always conduct theenesctivity to determine
the beginning of lunar month. Especially for deteation of Ramadhan,
Shawwal and Zulhijah, Baitul Hilal Teluk Kemang Mgsia collaborated
with physics and space laboratory of University &4al, Astronomical unit
for Islamic development department of Malaysia, résbmical unit for
Islamic development department of Negeri Sembikamgd department of
surveying and mapping of Malaysia (JUPEM) conducthd crescent
observation together in order to sight the creséentuther information in
determining the beginning of lunar month in Malay¥i

Baitul Hilal Teluk Kemang uses various of astroncathiequipments,
as like as theodolite, scientific calculator, tetgse by using SLR and DSLR
cameras to record images of the new Moon and aresath the purpose of
scientific research on the Moon at Baitul Hilal el Kemang
Malaysia.Typically, SLR camera is mounted on asiadpe MEADE LX 200
12 inch or refractor Borg 101ED telescope (the sdaoy telescopey.

As time and technology development, film-based Sidfera was
replaced with digital-based DSLR camera. The Resniaging of film-based

SLR camera takes a long time to be processed angl difficult analyzed of

 bid.
%5 |bid,.
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data.With DSLR imaging capabilities, it simplifitse work of editing and
post-imaging-taking and image analysis can be daheéhe same time,
especially when used to observe the crescent Wielerescent observation.
Observatory Baitul Hilal Teluk Kemang commonly bewthe first
and center of researchers science or astrononiisfeuccess in the record of
crescent sighting for determining the beginningusfar month, that's also
become the highest record crescent sighting ofrloranth in the history of

the observatory throughout Malaysfa.

Especially During 2000 to 2012 there were 183 @ersobservation
was carried out at Baitul Hilal Teluk Kemang. A abtof 56 crescent
observations had managed to record the visibilitythe new Moon (the
Moon's visible on the 29day) and a young crescent Moon (the Moon's
visible on the 36).From the mentioned number, only 7 (seven) timesof
crescent observation that recorded successfulB9Brof Rabi al-Awal 1421
(02/07/2000), 29 Rajab 1422 (17/10/2001), ®Qamadi al-Akhir 1423
(09.08.2002),28 Jamadi al-Awal 1427 (26.06.2006), "29Rajab 1431
(12/07/2010), 29 Zulhijah 1431 (06.12.2010) and 29Muharram 1433
(25.12.2012). All of complete data and informatigell informedand share

in theattachmentist.

% See : Jabatan Kemajuan Islam Malaysia (JAKIMaedah Penentuan Awal Hijrah
Kuala Lumpur : National printing for Malaysia Betha2001, p.8. Anchttp://www.majlisraja-
raja.gov.my/index.php/bm/sejarah/rekod-cerapan#séction=p] accessed on Monday, January,
06" 2014, at 21.00 WIB.
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By the end of Zulhijah 1433H, some photos of thevn&oon
(crescent) has successfully captured using the reaBieR/ SLR-Digital, and
more digital camera (Nikon Coolpix), are 25 photdsthe new Moon has
successfully recorded. The youngest new Moon whietorded with a
Digital SLR camera is the new Moon of Sha'ban 143y 12 nd, 2010)
aged 16:16 hour. Based on ICOP (International @résObservation Project)
for ordinary imaging, this is become the youngestvnMoon that can

berecorded by using an ordinary imagtig.

Picture.4.7

The youngest crescent based on ICOP standard araprdmaging,

image by Baitul Hilal Teluk Kemang Malaysfa

" Universiti Malaya and team, Laporan Kajian Ceraptilal dan Pembiasan Cahaya di
Ufuk Tahun 2000-2012 M or 1420-1433 H, p. 23.

*8 |COP (International Crescent Observation Projpotyide five categories of crescent
record award, that can be recorded by Naked Eyeer@#atons, Optical Aid Observations,
Daylight Observations, Ordinary Imaging and CCIagimg
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The astronomical data which taken from crescenemiasion activity
is written in a compilation report (bookjpporan Kajian Cerapan Hilal dan
Pembiasan cahaya di Ufwkhich it must be reported to Malaysia government
in every last period of observation. As far as mglgsis of the data, there are
many mistaken in writing and providing data, suchima written data of
different point of Moon and Sun altitudaAlt) of April, 06" 2000, the
written data is 5.98, the right it must be 21.88jrsDecember, 08 2010 the
written data is 1,78, the right it must be 7,36.fSoin July, 02° 2000, the

written data is 5,65 but the correct one is 7:88.

So far, by analyzing the crscent observation dagatul Hilal Teluk
Kemang foccuses on the research of the new Moasdent) for every
month of lunar month for 20 years starting fromO@0to 2020, in
collaboration with the Physics and space Laboratdriniversity Malaya,
Astronomical unit for Islamic development departtnesf Malaysia,
Astronomical unit for Islamic development departinehNegeri Sembilan,
and department of surveying and mapping of MalaydidPEM), they
incentive to do research on the new Moon in eachtmm the beginning of
lunar month, it was intended to formulate a créeof Imkan ar-rukyah

which can be more established in the future.

It seem to be a proof that Baitul Hilal Teluk Kang now becomes

one of the most success observation crescent plagighting and recording

%9 The writer’s analysis using the comparasion datddon Calc programme.
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the visibility of new Moon and surely give the gra#luence on the history

of the crescent observation in Malaysia.



