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KRhojazada's Contributions to Islamic Sciences: The Case
study of Rainbow

Ali Akbar Ziaee, PhD. Preface

The Tnternational Tnstitute OI( Tslawtic At the first, I will discuss the different
Tbougbt and Civilization definitions of scientific methodology
Kuala Lumpur, Malaysia (inductive reasoning and deductive

reasoning) respect to Khojazada’s

Risala Qaws Quzahb, Rainbow and a

brief biography of Khojazada. Many

Islamic scholars such as Ibn Haytham,
Kamal al-Din al-Farisi, Ibn Sina, Qutb al-Din al-Shirazi and Khojazada gave
several different explanations for the rainbow phenomenon. In my
presentation, I will attempt to provide a historical and scientific explanation for
the rainbow phenomenon according to Muslim scientists generally and
Khojazada especially. I will also talk about the methodology of inductive
reasoning in Khojazada’s treatise on rainbow.

Introduction: History of Rainbow

All of us have admired the majestic beauties of a rainbow. For many
centuries, the rainbow has been worshipped as god and goddess, and

sometimes feared as demon.

Almost every society from the East to the West has considered the
rainbow its private preserve, not surprisingly the bow has assumed many
disguises. In the Ancient Greece the rainbow is named Iris, and she as a
representative of gods often dread messages of war and punishment. The

rainbow has functioned as a bridge to heavens in many different ways.

For many centuries some people consider the rainbow an ominous
snake arching across the sky, while Judeo-Christian culture imagines it to be a
bridge between the gods and humankind. In Judeo-Christian culture, the

rainbow is connected with divine promises of peace and compassion.
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In Islamic tradition, the rainbow is named gaws quzah. Ibn ‘Abbas said
that the Messenger of Allah peace be upon him said: “Do not say the gaws
quzahp, because quzap is the name of the Satan, but tell: arc of God. It protects
the people in the Earth”.! Al-Albani considered this hadith invented by Jews.
According to him, the linking of the rainbow with the divinity and humanity has
been transferred from Judeo-Christian culture into Islamic tradition.

[Adad or Enlil's son Ninurta draws down on a leonine bird-monster. Representation of cylinder seal, 8%-5 century
BC,in The British Museuw, London]

In some cultures, the rainbow is seen as a symbol of peace, covenant,
or divine sanction rather than as a part of nature.” From antiquity until the

present day, the rainbow has played a main role in the religions and the
scientific world.
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For the history of Ninurta, see: Annus, Amar, The God Ninurta in the Mythology and Royal

Ideology of Ancient Mesopotamia, The Neo-Assyrian Text Corpus Project, Helsinki 2002;

Pearce, Laurie, “Review of The God Ninurta in the Mythology and Royal Ideology of

Ancient Mesopotamia’, Journal of the American Oriental Society CXXV/3 (2005), 436-437.
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I. Khojazada’s Methodology of Sciences

Science is derived from Latin word scientia means systematic
knowledge of the physical or material world. Knowledge of science is acquired
through experience, observation and research.

We believe that the knowledge of God is perfect and God knows the
reality, essence and details of all things. On contrary, the knowledge given to
His creatures such as angels, human beings, and animals is limited, and this
limited knowledge is divided into gifted knowledge which is either instinctive
or revealed knowledge and gained knowledge which can be gained through
efforts by way of reflection, senses and experience. According to al-Farabi’s
criteria for classification of sciences, optics, arithmetic, geometry, astronomy,
music, dynamics and mechanics were considered branches of mathematic
sciences. Muslim scientists referred to the Qur’an and Sunna in specific cases
which are needed to be known and may not be realized by man or may not be
understood accurately (man would speculate about them only) such as the
origin of mankind, the essence of the first creation, and the origin of the earth
and heavens. In other fields such as physics and botany, the Qur’an just gives
some references to prove the existence of God, the omnipotence and the power
of God, the weakness of men compared to the power of the Creator,
indebtedness of mankind to Allah for all what we have in life, the authenticity
of prophets and revealed books, and finally to prove the miraculous aspect of
Qur’an. For the unbelievers who question the authenticity of the Qur’an, these
references provide some interesting answers. Quran is not the book of
sciences, so we must gain worldly knowledge by reason and human
experiences. For acquiring physical sciences, we need to find accurate
methodology which deals with physical properties and rules. Method is a
particular way of doing something, especially systematic one and implies an
orderly logical arrangement. The methodology is defined as the theoretical
analysis of the methods appropriate to a field of study or the body of methods
and principles particular to a branch of knowledge.

There are three types of methodologies in acquiring human
knowledge: methodology in revealed knowledge, methodology in pure and
social knowledge, and integrative methodology of revealed knowledge and
human knowledge. Islamic methodology means the field of inquiry concerned
with the examination of methods used in the study of natural, human, social
and religious sciences in order to understand the specific subjects. In Islamic
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scientific methodology we do not refer to the Islamic tradition to verify a
process of a physical phenomena occur in the nature, so there is no differences
between Islamic scientific methodology in particular and scientific methodology
in general, but since this scientific methodology was followed by all Muslim
scholars such as Khayyam, Ibn Haytham, al-Khwarizmi, Ibn Sina, Khojazada
and the other Muslim scientists we call it Islamic scientific methodology. There
are two scientific methods: deductive method (giyds) and inductive method
(istigra’). In deductive method, the researcher begins with a theory and then
derives one or more hypotheses from it for testing. The researcher implements
those observations to see whether they confirm or fail to confirm the
hypotheses. Next, the researcher defines the variables in each hypothesis and
the operations to be used to measure them in specific observable terms. We
mean by an inductive method a method of discovering general rules and
principles from particular facts and examples. In inductive reasoning scientist
starts from observed data and develops a generalization which explains the
relationship between the objects observed. Our scientist Khojazada in his
treatise on rainbow seeks knowledge through observed evidence and not
authority, tradition or ideology. His evidences are systematic, comprehensive
and objective. In his treatise on rainbow, he repeated these words: “according
to experiences”, “refer to inductive reasoning”, and “our senses prove that”.
These statements prove that he was aware of scientific methodology which
starts from collected and observed data.

II. Muslim Scientists and the Rainbow

As the writings of Raymond L. Lee suggest, Islamic studies of the
rainbow valued observation at a much earlier date than European counterparts.
Kitab al-Shifa’ is considered a scientific reference to the rainbow, in which
Avicenna commented on Aristotle’s Meteorologica. He did not accept many of
Aristotle’s arguments on the rainbow and objected to Aristotle’s claim that the
rainbow occurs in or on a reflecting cloud. Avicenna stated that the rainbow is
seen not in a cloud but in “damp air which small particles of pure transparent
water are distributed like dew”. Ibn Haytham who is famous as Alhazen
established mathematical rules describing how refractive bending depends on
the angle at which light enters the sphere. We know that refraction and
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reflection generate the rainbow,’ but Khojazada focused on reflection and never
mentioned the refraction of the light from the drops of water. When natural
light enters a triangular prism, the light emerging from the far side of the prism
in separated into a continuous spectrum of colors from red to violet. The
separation occurs because the prism is dispersive — that is, the speed of light in
the prism depends on the frequency of the light. Natural white light is a mixture
of light at all the frequencies in the visible range. Rainbow are formed by the
dispersion of light in water. A ray of sunlight that enters a raindrop is departed
into the colors of the spectrum. The rays that contribute to the rainbow pass
into the raindrop, and they are transmitted back into the air. Refraction occurs
both where the ray enters the drop and again when it leaves. Since the index of
refraction varies with frequency, sunlight is separated into the spectral colors.
Khojazada stated that the sunlight passes into clouds and the colors of the
rainbow are generated from the colors of the sun and the clouds in the sky.

1. Muqaddimat Sab“ ft Ma‘rifat Qaws Quzab

It is about the refrection of the light, rainbow and its features. There are
four manuscripts in Istanbul Stileymaniye Library, and I edited the Arabic text

depending on these manuscripts.
Manuscripts:

istanbul Siileymaniye Library, Kilic Ali Pasa, MS 1040, fol. 77°-78" [4].
Istanbul Siilleymaniye Library, Asir Efendi, MS 206, fol. 63*-64" [T].
Istanbul Siileymaniye Library, Carullah, MS 1440/4, fol. 70*-72*[z].
istanbul Siileymaniye Library, Serez, MS 3914, fol. 122P-124%[_..

This treatise consists of seven premises:

1. In this premise Khojazada refers to mirror as a good sample of
reflection, because mirror provides the most common model for specular light
reflection, and typically consists of a glass sheet with a metallic coating where
the reflection actually occurs. He describes the first rule of reflection. He says,
the angle which the incident ray makes with mirror is equal to the angle which
the reflected ray makes to the same normal. The next diagram shows how the
angle of incident is equal to the angle of reflection.

*  Lee, Raymond L., Jr. & Fraser, Alistair B., The Rainbow Bridge: Rainbows in Art, Myth, and

Science, Pennsylvania State University Press, Pennsylvania 2001, 109, 145.
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In this diagram, a light ray BT strikes a vertical mirror at point T, and the
reflected ray is JT. By projecting an imaginary line through point T
perpendicular to the mirror, known as the normal, we can measure the angle of
incidence, 6' and the angle of reflection, 6% The law of reflection states that 6'

= 07 or in other words, the angle of incidence equals the angle of reflection.

0! = the angle of incidence
0 = the angle of reflection
2. If we put instead of incident ray in the first premise the human

vision, the angle of human vision equals the angle of the object located at the

same position of reflected ray. Khojazada shows this premise in the following
diagram:

/..4-—37’

Then he describes that anything that is not exist between two lines we
cannot see it. In his opinion, we can see only the objects located between two

lines: eye line and object line, and he means by eye line and object line the line
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cannot see any object located between two lines that Khojazada claims. I think
that these two lines are not the object line and eye line as Khojazada said. We
know that each mirror has its edges and dimensions. For instance when we
look at a mirror, two imaginary lines from our eyes reach the edges of the

mirror and continue their ways to infinitive space. Let me correct the following

diagram:

Eye

Each object located between two red line can be visited by our eyes.
This is second premise of Khojazada.

3. If a mirror is very small it can just show the colors, not the forms,
because each small particles can reflect only colors. If all these small particles of
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mirror connect to each other they produce a real big mirror that can show both
picture and color.

4. The color of mirror itself influence on the color of reflected object. If

the mirror is green and the object is yellow, the reflected picture must be
neither green nor yellow, but something between them.

5. The reflected pictures on the mirror cannot affect the mirror. They
are just pictures without any essences.

6. The very transparent object cannot be a good mirror such as glasses
and crystals.

7. The angle of all pieces in an observed object equals the angle of the
image of such pieces appears on the mirror.

These are the seven premises described by Khojazada in his treatise on
rainbow.
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Abstmct

At the first, T will discuss the different definitions of scientific
methodology (inductive reasoning, deductive reasoning and theory-laden) in
respect to Khojazada’s Risala Qaws Quzab/Rainbow and a brief biography of
Khojazada. Many Islamic scholars such as Ibn Haytham, Kamal al-Din al-Farisi,
Ibn Sina, Qutb al-Din al-Shirazi and Khojazada gave several different
explanations for the rainbow phenomenon. In my presentation, I will attempt to
provide a historical and scientific explanation for the rainbow phenomenon
according to Muslim scientists generally and Khojazada especially. I will also
talk about the methodology of inductive reasoning in Khojazada’s treatise on

rainbow.

Ozet
Hocazade’nin islam Bilim Gelenegine Katkilar1 — Gokkusagt
Risalesi Ornegi —

ilk once bilimsel metodolojinin tiimevarim ve tiimdengelim gibi farkli
kavramlarinin tanumlarint Hocazide'nin Risdletii Kavsi Kuzah/Gokkusagi
Risalesi baglaminda tartisacak ve Hocazade nin kisa bir biyografisini sunacagim.
ibn Heysem, Kemaleddin el-Farisi, ibn Sina, Kutbeddin es-Sirdzi ve Hocazade
gibi bircok Islam alimi gdkkusagt olayi icin farkli aciklamalar 6ne stirmislerdir.
Sunumumda, genelde Islam ulemasini, zelde Hocazade'yi ele alarak gokkusag
olayina ne gibi bilimsel aciklamalar getirildigini tarihsel slre¢ icerisinde
incelemeye calisacagim. Ayni zamanda Hocazdde'nin Gokkusag: Risalesindeki
timdengelim yontemi hakkinda da konusacagim.
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