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Al-Hassan Bin Al-Haytham
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Abu Ali Al-Hassan Bin Al-Hassan, an Arab Muslim
scientis who made contributions
Major in mathematics, optics, physics, astronomy,
engineering and ophthalmology .
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Scientific philosophy and visual perception, and
science in general with his experiments that he
conducted using the scientific method, and he has
many books and scientific discoveries confirmed by
modern science .
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Ibon al-Haytham is sometimes called al-Bastri
meaning from the city of Basra in Iraq .
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Ibn al Haytham was born in Basra (Iraq). He studied
and commented on the works of Aristotle, Euclid,
Archimedes, and Ptolemy and devoted his life to the
study of physics.
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He would have held the position of vizier in the
government of Basra. Then, he lived in Cairo during
the time of the Fatimid Caliph Al Hakim.
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He designed
A project to organize the Nile floods but after
checking out the site, he realized that there is no The
feasibility of this projectdue to the weakness of the
possibilities available at that time.
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and for fear of the Caliph’s wrath, he pretended to be
Insane, so he was confined to his house from the
year 401 AH /1011 AD , Until the death of Al Caliphin
that time in 411 AH /1021 AD, During this period, he
wrote his most famous book AL MANAZER .
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The works of Ibn al-Haytham on engineering subjects
were discovered in the Library of France, and some




manuscripts are found in the Bodleian Library in
Oxford and the Leiden Library .
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Ibn al-Haytham's research in optics focused on the
study of Optical systems using mirrors,
especially on spherical and concave mirrors and
spherical aberration.
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He also proved that the ratio between the angle of
Incidence and the angle of refraction is not equal. He
also presented a number of researches on the
magnification forces of lenses
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Ibn al Haytham has undertaken the reform of optics
as a builder who makes a masterpiece for posterity.
He is one of those geniuses that humankind has from
time to time with several centuries of interval that
illuminate further and ever.
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His reasoning was clear; he rejected the Greek
theories, suggested a new paradigm and explained
the reflection and refraction.
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Refraction is due to the change of light velocity
when it changes the medium of propagation.
LN by iy Ladis o gudal) A8 ju S ) LS g G
Ion al Haytham explained the refraction on the basis
of the principle that the velocity of light is affected by
the density of the medium.
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His theories is very modern in design and the
approach is scientific
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lbn al-Haytham can be regarded as the first to
introduce the “scientific method” which was very
similar to the modern scientific method and included
the following procedures .
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* Observation
* Definition of the problem
* Formulation of a hypothesis
* Hypothesis testing through experimentation
* Analysis of the results of experiments
* Data interpretation and formulation of conclusions
* Publication of results .
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Bin Al-Haytham died in Cairo, devoting himself
entirely to his work which includes
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more than 100 titles, including 50% in mathematics,
14 in optics, 23 in astronomy, 2 in philosophy,

2 astrology and 4 on diverse themes .
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In honor of Ibn al-Haytham, one of the volcanic
craters on the surface of the moon was named after
him .
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And On February 7, 1999, one of the newly
discovered asteroids was named after him,

/ " Alhazen 59239"
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And In Pakistan, Ibn al-Haytham was honored by
giving his name to the chair of ophthalmology at
the Aga Khan University.
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In Iraq , his picture has been placed on the Iraq|
money worth ten thousand dinars which issued in
2003
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Jabir Ibn Hayyan
ok ()

Jaber bin Hayyan al-Kufi, is a scientist from
Mesopotamia who lived in the second century AH. He
has a number of important books in various fields
such as chemistry, philosophy, medicine,
mathematics, and stars.
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His books in the fourteenth century were among the
most important sources of chemical studies and the
most influential in leading scientific thought in the
East and the West. Several scientific terms were
transferred from Jaber’s Arabic researches to
European languages through the Latin language to
which his researches were translated .
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Jaber bin Hayyan was educated by Imam Jaafar al-
Sadiq (peace be upon him), and studied chemistry
and medicine .

After completing his studies, Jaber began practicing
his profession as a pharmacist .
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He also authored the "Book of Venus", a chemical
handbook that contained information and
Instructions on experimental techniques related to
chemistry.
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It also made it possible to translate Latin and
chemical Greek texts into Arabic.
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The English philosopher Francis Bacon said about
him: “Jaber Ibn Hayyan was the first to teach the
science of chemistry to the world. He is the father of
chemistry .

11




o dsl 98 G O e O 1S el A (g S gl e JB
Meliasl) gl sgd callall sl ale e
And the French chemist Marcellin Berthelot said
about him in his book
(Chemistry of the Middle Ages): “Jaber Ibn Hayyan

has in chemistry what Aristotle has in logic .
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He is credited with inventing and preparing a number

of acids, including sulfuric acid .
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Among the most important scientific contributions of
Jaber in chemistry is the introduction of the
experimental method to chemistry, and he is the
inventor of alkali, silver water, ammonia salt, gold
water and potash
o i) el JAY) cpliassl) (B el Apalal) clalgy) adl cag
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Jaber is considered one of the pioneers of applied
sciences. His contributions in this field are reflected
in metal refining,

12




2S5 A Ol 13 B Adlalga) Aoty Adulatl) aglal) 3 g e 30 ilad
Cialaal)
steel preparation, dyeing fabrics, leather tanning,
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waterproofing cloth coating, and the use of
manganese dioxide in making glass
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Jaber managed to invent a kind of luminous ink, to
help read manuscripts and letters in the dark. He also
Invented, at the request of Imam Jaafar al-Sadiq
(peace be upon him), an anti-combustion type of
paper. With this paper he wrote the book of Imam
Jaafar al-Sadiqg (peace be upon him), which was
placed in the library of Dar al-Hikma .
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He also discovered a kind of paint that if iron is
painted with it becomes anti-rust, and if clothes are
painted with it, it becomes resistant to being wet with
water. He also discovered methods for preparing
several compounds, such as steel, lead carbonate,
mercury sulfide, and azotic acid .
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Jabir ibn Hayyan had to pay a heavy price as he was
sentenced to death in 803 by the Abbasid Caliph
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Harun , He fled to Kufa but was eventually captured
and held for the rest of his life .

GO (oubad) ABIAY dle aSa Eua BAL ¢l ada ) s G sl
cilhaal) dilgd 8 adde (il a8 <1y dB sl ) 2 dua 803 ale alae YU
. 43l 48 o jladal alg
Jabir ibn Hayyan died in Kufa, Iraq, at the age of
ninety-five .
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Ibn sina

Abu Ali Al-Hussein Bin Abdullah Bin Al-Hassan, who
known as Ibn Sina, was a Muslim scientist and
physician, who was famous for medicine and

.philosophy and worked in them .
alaca G g alle ¢ U Gl Ll ¢ Guad) 0 &) 3 0 Gl o g
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He was born in a village near Bukhara in the year 370
AH (980 AD) and died atage of 58 in the month

of Ramadan, year 427 AH (1037 AD) and was buried

iIn Hamadan , Iran .
ale 58 e Agig (a 980) 2 370 Lim oy (pe AL 4 8 Bl
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He was known as the Sheikh chief and Westerners
called him the Prince of Physicians and the Father of
Modern Medicine in the Middle Ages.
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He has authored 200 books on various topics,
Including philosophy and medicine. Ibn Sinais one
of the first to write about medicine in the world .
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His most famous work is book" canon of medicine "
which for seven consecutive centuries remained the
main reference in medicine .
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His book (canon of Medicine) remained the The
foundation of medical education until the mid-
seventeenth century in the universities of Europe
bl ¢ AN Tl o) s calal) anded L Baaad) (ulall & o ildl) A0S Sy
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And a Book of Healing, which is a philosophical and
scientific encyclopedia..
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Ibn Sina was the first to correctly describe primary
meningitis, describe the causes of jaundice, describe
the symptoms of bladder stones, and pay attention to

the effect of psychological treatment on recovery.
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He turned to medicine at the age of 16, treating
patients free of charge, and discovering new
methods of treatment. Avicenna achieved his full
status as a qualified physician at the age of 18
LﬁJhM\chauAujdwaﬂ‘@uauls\g 416&&‘;6_\23\‘;\ <adal)
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He found that "medicine is not a hard and thorny
science, like mathematics and metaphysics, so he
made rapid progress; Until he became an excellent
doctor and started treating patients, using "Approved
Treatments” The fame of the young doctor spread
quickly, and he treated many patients without asking
them for money.
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Avicenna's first act was to appoint him as the
prince's physician, Noah I, to whom he owes a
recovery from a serious illness in AD 997.
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And the reward to this service was access to the

royal library .
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at the same time Avicenna was helping his father
with his financial business, and he always found time
to write some of his first works and at the age of
twenty-two, Ibn Sina lost his father .
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Ibn Sina kept wandering from one place to another in

search of an opportunity for his talents .
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Ibn _ RUSHD
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He is Abu al Walld Muhammad ibn Rushd, born in
1126 AD,in Cordoba and is considered one of the

greatest thinkers and scientists in history .
LSe 1126 ale 2550 ) G 2aaa 2 gll o) 02
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Where he combined (Aristotelian philosophy) with
(Islamic thought) and made clear in all his writings

that there is no conflict between religion and
philosophy when the two are correctly understood .
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Ion Rushd wrote on philosophy, religion, the origin of
the universe, metaphysics and psychology, but he
excelled in philosophy and legislation
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He had his own views on fate , which means that a
person does not have complete control over his
destiny and that fate is not predetermined .
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At the age of 25, Ibn Rushd conducted an
astronomical observation in Morocco, where he
discovered star It hasn't been noticed before .
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He also saw that the moon is a vague and mysterious
thing, and that there are some parts of the moon
thicker than others And get more light from the sun
than the thinner parts of the moon's surface .
AR Ga sl parg A O g ¢ aale g agaa (o Bl (b gl Ad) Las
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Ion Rushd also gave one of the first descriptions of
"sun spots " .
(Aaaadd) 2841) co Cila ¥l gl (pa Banl g Ay () add LS
Ion Rushd also made notable contributions in the
field of medicine as he wrote his book Known
as (The Book of Colleges in Medicine)

Ibn Rushd sheds light in this book on various
aspects of medicine, including diagnosis and
treatment And disease prevention and many of the
observations he discovered .
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He also wrote no less than 67 original works, which
iIncluded 28 works on (philosophy), 20 on (medicine),
8 on (law) and 5 on (divinities) And 4 in (Grammar)
In addition to his comments on most of the works of
(Aristotle) And his explanation of the book
(The Republic) by (Plato).
Jw‘y\wzsm@.@:\,‘mmdus‘z\wmusdb\zuu..sm
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Ion Rushd's works reveal that he was a deeply
Islamic man .

C Gy e Do O Ad) QRS A ol e
As an example, we find in his writings that “anyone
who studies anatomy will increase his faith in the
omnipotence of God and the oneness of God
Almighty .
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And he believed that the true happiness of man can
be achieved through
(Spiritual and psychological health)
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And that people cannot enjoy mental health unless
they follow the methods that leads to the happiness
in the Hereafter, and believe in God and His Oneness
il @kl Cad) 13 Y Audil) daally atiali o) ¢Sag Y Guldl O g
Aldilan g 9 by Oelady ) siS 9 BUAY) B Balaad) ) 533
Ion Rushd died in Marrakesh in 1198 and was buried
there and Three months later, his body was taken to
Cordoba.

,dlia 4383 a3 5 1198 ale (A 81 e (2 2 (il (A
gk B ) adldia (85 &0 ¢ gl A sy g
lbon_al-Nafis

i) (il

21




Ala-al-Din abu al-Hasan Ali ibn Abi-Hazm al-Qarshi al-
Dimashqgi known as Ibn al-Nafis was an Arab
polymath whose areas of work included medicine,
surgery, physiology, anatomy, biology, Islamic
studies, jurisprudence, and philosophy.
Ol g pall el A ada ) G (Ao Caad) gl cpall £3le
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He was born in 1210 AD corresponding to 607 AH
. 0 607 (38 sl e 1210 ale Ay
Early in his life, he studied theology, philosophy and
literature. Then, at the age of 16, he started studying
medicine for more than ten years at the Nuri Hospital
iIn Damascus .
¢ 3 pde Al Gy (A ¢ Al aY) g ABil) g gAML s Ayl A
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In 1236, Ibn al-Nafis, along with some of his
colleagues, moved to Egypt .
raa ) Al sy g ouadil) o) JE3) ¢ 1236 ale (S
He also appointed as the chief physician at al-Naseri

Hospital .
where he taught and practiced medicine for several
years. One of his most notable students was the
famous Christian physician lon al-Quff .
) Asial) kel (S g <l gl Baad caball A jlan g G sy a8 i
AD Gl (e Y
He is known for being the first to describe the

pulmonary circulation of the blood .
A gl Ay gaal) B gal) ciuag e Jf Al gl
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2nd century Greek physician Galen's theory about
the physiology of the circulatory system remained
unchallenged until the works of Ibn al-Nafis appeared
for which he has been described as "the father of
" circulatory physiology" .
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As an early anatomist, Ibn al-Nafis also performed
several human dissections during the course of his
work, making several important discoveries in the
fields of physiology and anatomy.
clles Cpa aaall Ulagl Guil) 0l gl ¢ Ji1gY) i) plale da) Albia,
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Besides his famous discovery of the pulmonary
circulation, he also gave an early insight of the
coronary and capillary circulations .
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Apart from medicine, Ibn al-Nafis studied
jurisprudence, literature and theology and He was an
expert physician. The number of medical textbooks
written by Ibn al-Nafis is estimated at more than 110

- volumes . /
Jomd Lada (1S g i gad) g o) g ABAN (il (b o bl e Ty
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Ibon al-Nafis also taught jurisprudence at al-
Masruriyya school , His name is found among those
of other scholars, which gives insight into how well
he was regarded in the study and practice of
religious law .
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Ibon al-Nafis lived most of his life in Egypt, and
witnessed several pivotal events like the fall of
Baghdad and the rise of Mamluks .
bl Jia dy)gaa &ilaal Bas agdig ¢ pan A Adba aliea udil) o Jile
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He even became the personal physician of the sultan
Baibars and other prominent political leaders, thus
showcasing himself as an authority among
practitioners of medicine .
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Later in his life, when he was 74 years old, Ibn al-
Nafis was appointed as the chief physician of the
newly founded al-Mansori hospital where he worked
for the rest of his life .
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The doctors of Egypt, including Ibn Al-Nafis, stood in
front of a dangerous epidemic that afflicted the
people of Cairo, so he began to fight it for six months
until he finally defeated it, and he gained wide fame
among the rulers of Egypt and its people.
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Ion al-Nafis died in Cairo after some days of
sickness. His student Safi Abu al-fat'h composed a
poem about him. before his death, he donated his
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house and library to Qalawun Hospital or, as it was
also known, the House of Recovery .
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His discoveries:
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1- Discovering that the heart is nourished by the

arteries throughout the body
,aad) o 5ol BB piial) Cp pid) Ao gy sy Al of Gildss) - ]
2- Discovering the connection between the
veins and arteries of the lungs .
Lyl g il B39l e Jaty) caldag) -2
3- discovering that the walls of the lung veins
are much larger than their arteries .
el i (e Sy as) A4 Byl Ol o) Cildas) -3
4- Discovering that there is no outlet between the
ventricles .
c Oaiahad) G diia 3 ga g a2 CiLEIS) -4
He discovered that the number of heart cavities two
L) A8l Cay glas dae o) 43LESS) - B
Ion al-Nafis was also one of the few physicians at the
time, who supported the view that the brain, rather
than the heart, was the organ responsible for
thinking and sensation .
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The most voluminous of his books is Al-Shamil fi al-
Tibb (The Comprehensive Book on Medicine), which
was planned to be an encyclopedia comprising 300

volumes.
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However, Ibn al-Nafis managed to publish only 80
before his death, and the work was left incomplete.
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Despite this fact, the work is considered one of the
largest medical encyclopedias ever written by one
person, and it gave a complete summary of the
medical knowledge in the Islamic world at the time.
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Ibn al-Nafis bequeathed his encyclopedia along with
all of his library to the Mansoory hospital where he
had worked before his death.
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Al-Razi

: -

Abu Bakr Muhammad Bin Yahya Bin Zakariyya al Razi
He was born in the city of Rayy - atown near Tehran
In the year 230 AH / 845 AD. Zakaria worked as a
goldsmith .
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When Al-Razi reached the age of twenty, his father
asked him to work with him, and he responded to
him. When Al-Razi finished his work at sunset,he
would go to his father’s friend, the pharmacist in the
hospital affiliated with the city of Al-Rayy, where he
studied medicine under his hands and lived on that
for ten years , He became famous after that, and they
called him Al-Razi .
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When Al-Razi finished studying medicine in the city
of Al-Ray, he traveled to the city of Baghdad, and
when Al-Mu'tad Billah wanted to build a modern

hospital in the city of Baghdad, he asked Al-Razi to

find a suitable place for him in Baghdad to build the
hospital .
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Al-Razi took a piece of meat and cut it into pieces
and then gave each of his boys a piece to putin a
certain area of Baghdad. Then Al-Razi began to
follow the changes that happen to the piece of meat
and made notes in terms of rotting and other things.
He noticed that there is a piece of meat that is slow to
rotting in an area So Al-Razi ordered to build the
hospital in that place .
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A comprehensive thinker, al Razi made fundamental
and enduring contributions to various fields, which
he recorded in over 200 manuscripts, and is
particularly remembered for numerous advances in
medicine through his observations and discoveries.
Ga bal) B el JSds 0 83 alg ¢ Aaghia 200 e AS) B Ldaw AN
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He was the first to write comprehensive notes on
some diseases such as smallpox and chickenpox,
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excelled in ophthalmology and also wrote the first
book on pediatrics .
slall 53 gl Jla g2l ¥l pary o el clliadle S (e J
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He made pioneering contributions to inorganic
materials and Organic Chemistry
He is also the author of many philosophical works
Jz\,gy'aﬂ\Jgé d\ﬂ‘gés.ﬁbﬂmmeﬁj
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An early proponent of experimental medicine, he
became a successful doctor, and served as chief
physician of Baghdad and Ray hospitals.
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As ateacher of medicine, he attracted students of all
backgrounds and interests and was said to be
compassionate and devoted to the service of his
patients , whether rich or poor .
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According to the encyclopedia Britannica (1911), he
was among the first to use humoral theory to
distinguish one contagious disease from another,
and wrote a pioneering book about smallpox and
measles providing clinical characterization of the

diseases )
adiial (e Jgl O (o S 1911 alad Britannica 4 swsal
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Through translation of his books, his medical works
and ideas became known among medieval European
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practitioners and profoundly influenced medical
education in the Latin West.
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Some volumes of his work Al-Mansuri, namely "On

Surgery" and "A General Book on Therapy", became
part of the medical curriculum in Western

universities.
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Edward Granville Browne considers him as

"probably the greatest and most original of all the

Muslim physicians, and one of the most prolific as an

author "
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Additionally, he has been described as the father of
pediatrics, and a pioneer of obstetrics and
ophthalmology. For example, he was the first to
recognize the reaction of the eye's pupil to light .
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Al-Razi lived until he reached the age of 80, and
when Al-Razi felt his death approaching, that was
when diseases began to afflict him, such as
glaucoma, which struck him in his eye when he was
seventy-five years old .
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Al-Razi asked the Caliph to relieve him of his position
In the hospital and to return to the city of Ray to die
among his family.
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Al-Razi presented the book (Al-Hawi fi Al-Tibb) and it
was in 23 huge volumes, and he spent 15 years
writing it, in which he collected all the information
that preceded him and added to it information he
acquired during his life .
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Al-Razi died in 310 AH /925 AD .
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lbn al-Baitar

JM\ Cﬁ‘
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Dia al-Din Abu Muhammad Abdullah bin
Ahmad al-Malqgi, known as lbn al-Bitar,

nicknamed al-Nabati wa al-Ashab Born in

(593 AH /1197 AD)
u&ld\\g ¢ dasdll oy (g jpall AN m\ua»)\ A Maah g Gudll slua
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He was an Andalusia Arab physician , botanit ,
pharmacist and scientist .
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His father was a skilled veterinarian. Ibn al-Bitar
studied plant sciences at the beginning of his youth
In Seville at the hands of Abu al-Abbas ibn al-
Roumieh al-Nabati who was very famous in botany,
lon al-Bitar earned this good reputation from his
teacher. Indeed, his reputation surpassed his teacher
later due to his talent and perseverance, and his
frequent travels to the countries of the Islamic world
and other countries to study the types of plants
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lon al-Bitar was a frequent traveler to the countries of
Greece, the Romans, and all the countries of the
Islamic world, meeting with the scholars of those
countries and studying with them the types of plants,
their properties and benefits. He was not satisfied
with reading books only, therefore on his travels he
studied plants and the soil and the stone in which it
grows, And the land in which it grows , and the
various factors that focus on it ,He has authored his
two famous books," al-Mughni fi al-Adwiya" and
" al-Jami li-Mufradat al-Adwiya wa-I-Aghdhiya" .
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At the age of twenty, he went on a long trip to various
countries to study plants, and he would accompany a
painter with him who would draw every plant for him
accurately, then he would meet with the scientists of
that country and take from them and study with them
plant issues, and he had become deeply
knowledgeable about the plants that exist In the Arab
environment and in Asia Minor
He became the most skilled scientists of his time in
botany .
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Ion al-Bitar died in Damascus in 646 AH
corresponding to 1248 AD when He was fifty-one
years old. He passed away while he was doing his
research and experiments on plants, and the poison
leaked to him while he was testing a plant he tried to
make medicine from .
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Al-Biruni

g l)

Abu Rayhan Muhammad ibn Ahmad al-Biruni ,ne was
born in 363 HD 973 AD .
[/ s 363 ale Mg gl sal o daaa glag ) gl s
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Al-Biruni was well versed in physics , mathematics ,
astronomy and natural sciences and also
distinguished himself as a historian chronologist
and linguist .
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He studied almost all the sciences of his day and was
rewarded abundantly for his tireless research in
many fields of knowledge
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Influential in his own right , Al-Biruni was himself
Influenced by the scholars of other nations, such as
the Greeks, from whom he took inspiration when he

turned to the study of philosophy .
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Muhammad's father worked as a small merchant, but
he passed away while Muhammad was still a child.
Muhammad's mother could only earn her living by
collecting firewood, she and her son, and selling it in

/ the town .
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One day, Muhammad was collecting firewood in the
forest, and he saw a Greek scientist collecting
flowers and plants, so Muhammad asked the Greek
scientist: Why do you cut flowers and plants, sir?!
The scientist replied: | collect them for the sake of
knowledge, my son ,it is from them we take

/ / medicines and drugs .
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The Greek scientist looked at Muhammad's face and
said to him: | see you love flowers, my son, and
Muhammad replied: Yes, sir, and | also love
everything related to nature , the scientist said to
Muhammad, “Son, would you like me to teach you
what | know about plants .
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Muhammad said: | would like that, but my mother
depends on me to collect firewood to earn our living.
The scientist said: What do you think, my son, if you
help me collect flowers and plants and in return | will
teach you my secrets and pay you what is sufficient
for you and your mother? Muhammad agreed to that
and the scientist began to teach Muhammad what he
knows about plants when Muhammad was 11 years
old .
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Al-Biruni traveled to the city of Ray and he was very
poor, so that some astrologers mocked him for his
poor appearance and torn clothes .
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Until Al-Biruni's situation completely changed after
he met the astronomer (Al-Khu Gendi), who admired
Al-Biruni, so he became a friend of him and took him
as an assistant in his astronomical research at an
observatory set up on the highest mountain in the
city of Ray .
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Ninety-five of 146 books known to have been written
by Biruni are devoted to astronomy, mathematics,
and related subjects like mathematical geography .
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In carrying out his research, Al-Biruni used a variety
of different techniques dependent upon the particular
field of study involved .
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In his book "Al-Qanun al-Masudi fi al-Haya wa al-
Nujoum", it is one of the major works on astronomy
and meteorology that appeared in the fifth century
AH / eleventh century AD.
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Al-Biruni recorded in it the principles of astronomy
and the science of the histories of nations, and he
also proved in this book the sphericality of the Earth,

/ the sphericity of the stars . /
b Ll (R By aa¥) ) g8 ale g Al ale foalaa (A gl Asd Jaaw BB g
psail) Ay S g @) Ay g S st 1A
and the fixed and the moving planets ,He also
proved that the earth revolves around the sun , the
moon revolves around the earth, and the earth
revolves around itself .
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He also discovered the Earth's axis and discovered
the Earth's periodic movement around the Sun once
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a year and presented a conception of the Earth's
_gravitational force .
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Al-Biruni died in the city of Ghazni, and his death was
on Wednesday of the month of Rajab in the year 440
AH corresponding to 1049 AD, and he was 77 years
old .
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Al-Khwarizmi

‘_’AJJ‘J“‘

Muhammad ibn Musa al-Khwarizmiwas a Persian
Muslim mathematician and astronomer. He was born
In 773 AD /156 AH during the Abbasid Empire .
ale aly, b aluce dlld g clualy ) alle g8 aJl A i ga (O 2ada
Aglad) A gl ) & 156 [ 2 773
Al-Khwarizmi was known for the book he wrote about
algebra, Compendious Book on Calculation by
Completion and Balancing .

Gluall o8 Jage QLS ga g sl (o 4Bl A QUSIL el sad) e
A5 sl g Juasy) Gl o
Al-Khwarizmi was the first to introduce zero into
numbers, and to him is attributed the science of
algebra ,He was the first to separate the sciences of
arithmetic and algebra, and he was the first to put
appropriate terms for algebra..
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He also wrote a book which taught the Western world
about Hindu numerals and how to use them .
This book was later titled the Hindu Art of Reckoning.
gl i) dnds g du gaigl) em)z\us@ﬂ\ é‘M‘e‘" LS S LaS
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With his books, al-Khwarizmi authored astronomical
tables- tables designed to calculate the position of

; planets or eclipses .
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His work changed the understanding and knowledge
of mathematics in the Middle Ages and
mathematicians in Europe read his book. They began
to use these Hindu—-Arabic numerals
0,1,2,3,4,5,6,7,8,9, 10, ...) instead of the Roman
;,numerals (I, II, lll, IV, V, VI, VII, VIII, IX, X ....)
slale iﬁmumy\Jw\uAuuuﬁ&ﬂJﬁémgé
A ad) - duaigl) @EJY\ aladiudy \yMJMhSthJ\@uhthl\
ddlag M Al ¥ (¥ (0, 1,2,3,4,5,6,7,8,9, 10, ..)
(1, 1, 11V, V, VI VI VL I, X L) .

The Arabic numeral system is easier to do
mathematics with, as Roman numbers have no place
values .
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:\3\4&&5&9@&3}\ e@j\ﬂ
This means that they can only deal with whole
numbers and do simple equations. Roman numerals
also have no number zero .
Ay c¥alaa Jas g dasaual) el pa Jalail) Jadh agiSay 4] dny 138
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He wrote a book on algebra named
"Al-Jabr Wal Muqibla".
In this book, he introduced his own number system
and also introduced Arabic numerals .
pBJY) U aB ¢ i) 138 (A g "ALallg el olasd Juadl (A LUS Gl
L Aol ?C"JY‘ L @ﬁj‘\eualil\

His books were translated into Greek and Latin. They
named his books " So said Algorizmi". The word
"algorithm" is derived from the word Algorizmi .
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The word algebra comes from the word al-jabr that is
at the beginning of the title of his book
"Al-Jabr Wal Mugibla".

. Muhammad ibn Musa al-Khwarizmi worked at the
House of Wisdom, where people worked on
translating scientific works .

AQUS ) gie Aty B Baga gall puad) dalS (ha el dals AU
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Al-Khwarizmi was given several nickname the most
famous of which is Al-Khwarizmi; Because heis from
Khwarizm, and he was called the father of
mathematics; Because he showed people algebra
Issues and introduced zero and Indian numbers, so

Ny he deserved this title well.
Gl g calulsd (e dbial (Y ¢ e g W el Al Bary el gAY Gl
ald Y1 5 sduall JAa) 5 el Jilace Gulill cpn 98 A5 ¢ cludl ) AL
L oolaay Al 1Ay gariuld daigl)
Al-Khwarizmi died in the year 232 AH 847 AD and he
was more than seventy years old, and thus the nation
lost the father of mathematics .
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Al-Idrisi
s,«_m.,)d‘ﬂ

Abu Abdullah Muhammad al-ldrisi al-Qurtubi
al-Hasani ,he was nicknamed al-Sharif because his
lineage extends to Al-Hasan bin Ali bin Abi Talib
.(peace be upon them).
Mmu‘gmﬂumajfm\whﬂ\wﬁwm‘&m,cxi
(e Lagle) @il (il g e 0 Guaall (N
And he was named Al-Idrisi after his grandfather
Idris Ibin Abdullah, the founder of the Idrisid state in
the Marocco. Muhammad was born in the city of
Cebta - an Arab Moroccan city
in the year 1100 AD / 493 AH
A 90 Cuusa A e N1 Gl oh&\mwwﬁ\!\ Gl g
Ao Adida (A g — Ao Ay A daaa A ¢ adl rall B A )Y
. s 493 38 sall s 1100 ale — 4y s
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an Arab Muslim geographer, cartographer and
Egyptologist .
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Muhammed al-Idrisi created the Tabula Rogeriana,

one of the most advanced medieval world maps.
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Al-ldrisi is considered one of the great geographers
In history and one of the founders of modern
geography. He also wrote in literature, poetry, and
plants, and studied philosophy, medicine, and stars
in Cordoba..
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His illustrations and maps were used in all the
discoveries of the European Renaissance
It found directions for rivers, lakes, and highlands,
and also included information on major cities as well
as country borders.

A V) Al e UigdS il b adail A g 430 ) geaa Cradiiial
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The American agency NASA named the mountain
range on the surface of the planet Pluto at the
mountain edge of the Sputnik Planum region,
Informally as: the Al-lIdrisi mountains .
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Al-Idrisi wrote his famous book
(Roger's Book), and this book has become one of the
most famous Arab geographical works , as the
Europeans benefited from it a lot of information
about the countries of the East .
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The Orientals also benefited from it , so the countries
of the East and West took from it and use its maps,
and translated some of its sections into their various
languages. This book is unique in its kind and
Al-ldrisi took 15 years to write it
¢ adail A 1 o185 9 d) g Gl Jga Ade AALE ¢ () o8 ) Ada ALB) Las
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Where Al-Idrisi took a new approach from other
Muslim geographers. He described the world as a
whole and then divided it into seven regions and

each region into ten main sections.
A8 Cpralual) () padl (a0 € 08 T Lagd o Y 48 gl Cua
m...\:\)eugiSﬂ&!ﬁﬁzd&gﬁj&i@unwezds?ju‘@éj
then described each section and drew a map for it,
avoiding confusion between history and geography.
His book remained a reference for European scholars
for more than three centuries
L) gl g doa i) (o Jaldd) A dila g Ay A Ad a9 aedd IS s g
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Al-Idrisi died in 1165 AD / 561 AH .
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Al-Farahidi

Al-Khalil bin Ahmad Al-Farahidi Al-Basri was born in
100 A.H. - 718 A.D
and died in the year 170 AH - 786 AD .
o718 - 2 100 5 5 el sual Al 2aa) ¢ JuIAY)
. a786 - 2170 4w A4y
He was an Arab poet and grammarian From the city
of Basra, he is considered a prominent scholar in
Arabic language and literature, and he is the Founder
of the science of prosody. He was born in Basra in
Iraq and died there .
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He lived in a small reed house in Basra where he
taught the language, and some of his students
became wealthy teachers. Farahidi's main source of
Income was a garden inherited from his father .
¢ ARl G iy ol Cua B el (b il (e i 3 A Gty OIS
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Al-Farahidi introduced the first and oldest dictionary
of the Arabic language, Kitab al-Ain, and was
Instrumental in the early development of
performances, musicology, and poetic rhymes .
299 A S g Cand) QLS anily A o) ARl gald 2Bl g J gl sua) 811 a8
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He was described as the "shining star” of scholars of
grammer in Basrah . He was an encyclopedic scholar
and researcher and he was a man of original
thinking. He was also described as the first pioneer
of lexicography .
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Many scholars received knowledge from him, who
had a great reputation in the Arabic language,
including "Sibawayh", "Al-Layth bin Al-Muzaffar Al-
Kinani"," Al-Asma’l", and "Al-Kisa’l" .
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Despite his abundant knowledge, Al-Farahidi
remained pious and ascetic. There is no linguist who
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IS agreed upon by historians on the nobility of his
morals and the generosity of his spirit, as they
agreed on Al-Farahidi .
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Al-Farahidi was distinguished by his philosophical
views. He concluded that a man's intelligence peaks
at the age of forty and begins to decline after sixty
and he also believed that people are most intelligent
at dawn .
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Ibn Baja

A3l o

Abu Bakr Muhammad bin Yahya bin Al-Sayegh bin
Bajja
Muwehd\wﬁwwpy\

He is one of the most prominent Muslim
philosophers, interested in medicine, mathematics,

astronomy, literature and music .
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The philosophers in Africa had many opponents, and
Ion Bajja had very bad opponents as they accused
him of atheism, and Ibn Bajja was participating with
doctors in their industry, but they left him until he
was afflicted with many ordeals and his opponents
Intended to destroy him, but God protected him from
them .
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Finally, Al-taib Abu Al-Ala bin Zahr succeeded in
putting poison for him and he died of it in Ramadan
in the year 533 AH (May 1138 AD) in Fez, where he
was buried And thus Ibn Bajja died when he was still

young . /
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All the origins of his Arabic books have been lost,
and only what was translated into Latin and what was

transmitted by philosophers who came after him

such as Ibn Rushd,and Maimonides have reached
us. and the most famous of these translated books is

"Tadbeer al-Mutawhid"
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Ion Bajja also wrote the “Farewell Message” which he
gave to one of his companions while he was on a
long journey, fearing that he would not see him again
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and he also wrote The Message (Contact) or

"al-itsal " and
(The Book of Self) or " ketab al-nafs "
and the book (The universe and corruption).
Sudal Je g g dlaual aa¥ W) Ll (812 Ala ) L Aol Y g
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Among his philosophical sayings :

Every living thing shares inanimate in matters, and
every human being shares an animal in matters... But
man is distinguished from non-speaking animals,
Inanimate and plant by intellectual power, and he is
not a human without it
» A8l AN g8 cag
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He is Abu al-Nasr Muhammad ibn Muhammad al-
Farabi. He was born in the town of Wasij in the state
of Farab - which is located in Kazakhstan now.
P9 = QI8 AN g g Baly (B Ayl AN dana (y 2aaa puall) gl s
0N QLA S 8 ads
Muhammad was born in 872 AD - 258 AH. Al-Farabi
lived in the era when the Abbasid state was
weakened, and that was when the Abbasid state was
In the hands of the Turks, the Persians, the Daylam
and the Seljuks .
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There was an unknown scholar in Farab who had
many books on philosophy, logic, mathematics and
others. This scholar wanted to travel and was afraid

of losing his books, so he deposited them with
Muhammad because he knew that Muhammad liked
acquiring books and reading and studying them, he
said to him: “If | return from this journey soon, then
return them to me, and if | do not return, it will be
yours after ten years .
Ghaiall g Aluldl) 8 5 08 IS Agal 4 o) J g alle IE B LS A8
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So Muhammad was very happy about them and he

devoted himself for reading them and learning them
day and night.
I Skl L La alatip Lgtip) 8 o dise 5 | s La 2 Lgy daaa 7 d8
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He read the writings of Aristotle and Plato on
philosophy and logic and admired them.
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Muhammad said: “l began to read the books, where |
read one book forty times and more, and | wrote on
the book the number of times that | read it and these
books were imprinted in my memory .
JSJAQ.A;.)J; &\ﬂ\ylﬂﬁ\ﬂf«bﬁl{ﬁ;\ﬁuﬁﬁm " Amdlﬁciga
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Al-Farabi studied mathematics, literature, philosophy
and languages .

He also studied music and completed the study of
medicine and mathematics at an advanced age, as he
was fond of traveling to seek and spread
knowledge
Ciladl) g Aduddl) g QIaY) g Cilsdaly 1) ol WY (o
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Al-Farabi was inclined to solitude, so he spent most
of his time in Damascus in the orchards and on the
banks of the rivers .
159 Casl) (b Bay (B Al ] aling puath A1 jal) ) pay (il D OIS
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as Ibn Khalkan mentions in the Book " Deaths of
Notables" or " Wafiyat al-A'yan "

They only find him in an orchard where he sits and
composes his research and his students and
assistants would go there to see him .
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Al-Farabi’s works had a great effect on the natural
sciences and philosophy for several centuries.
O198 Baad ARl g Apdal) 2 glal) Ao Y anie ol AN Jlasl S
Many described him as the most knowledgeable of
people in his time after Aristotle, and this is what the
title of the second teacher refers to. His works
seeking to unify between philosophy and mysticism
paved the way for the works of Ibn Sina .
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Al-Farabi died at the age of approximately
seventy-nine or eighty years, in the year 339 AH and

/ was buried in Damascus
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Galileo Galilel

LLIE LI

Galileo Galilei was an Italian scientist who opened
the eyes of the world to a new way of thinking about
how our solar system and astronomy in general
works .

(b SE Saan Ay b o allal) (e b Uiy Llle ga M2 sl
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He was born in Pisa, Italy, on the 15th of February
1564 .
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For many years, scientists believed that the
sun and the planets revolved around the Earth
But Galileo proved that this wasn’t actually correct,
and that in fact the Earth and the planets revolved
around the sun .
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He also invented an improved telescope
so that he could gaze far into space. He was the first
to see Jupiter’s moons and then realized that our
moon was covered full of craters .

. sladll 8 )amy (gaaail) Ga (Sady s Lo G gSali £ A3 LaS
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telescopes only had 3x magnification , but he built
one that had about 30x magnification .
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With these telescopes, he could see the skies like
they’d never been seen before.
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In 1610, he saw 4 objects that surrounded Jupiter
but he knew they weren’t stars They actually turned
out to be Jupiter’s four largest satellite moons.
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No one actually believed him about his discovery and
he just couldn’t convince people that he’d found
these moons .
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Every time he discovered something new, people
never believed him and they debated a lot about him
and his claims at this time .
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He was brilliant, but besides this, his life wasn’t easy.
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Besides inventing the improved telescopes .
he also invented the compass and a thermometer .

58




abiia g Al gal) £ AL al8 288 diceaall il galil) £ 540 cuila )
L Blal
Galileo decided that he wanted to be a doctor and
started to do a medical degree at the University of
Pisa but never finished .
) daala & Glall Balgd Ao Jgandl g Lk s o) gl ) 8
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He ran out of money and decided that math was what
He was most interested in .
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Galileo would absolutely not believe Kepler’s theory
that the moon caused the tides .
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Instead, he believed that it was because of how the

Earth rotated. So this one was wrong — even super

smart people can make mistakes . /
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During his time, there weren’t really scientists as we
know them today, they didn’t run tests or
experiments to test out their new ideas .
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But Galileo was different, he wanted to test all the
principles and try and see them happening in the real
world. He basically started what is now known as the

scientific method: test, test and test again
Giaat Lty Al glaa g il BN avan SLAR) ) ) 288 ¢ LAliAL S gddle o
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He decided to run an experiment on the Leaning
Tower of Pisa. He went to the top and dropped two
items that were different weights, but were the same
size and shape .

Cafindad il g Ao ) draa S Jilal) V3 7w A8 Aot s1oa) A
. g8l g aaal) (udiy ULS Legdst ¢ ddlida o) j4bs
He believed that the heavier item would land first, but
it didn’t They both landed at the same time .
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However, no one really knows if he did this —the only

~ person who really knew was his secretary.
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Some people weren’t keen on his experiments at all

and wanted all their views to be just as they believed

in them .
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In 1592, he moved the University of Padua, and here
he was allowed to experiment and talk about his new

ideas.
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The Geocentric model of the universe, where Earth
was believed to be the centre of the universe, with
every thing moving around it, was quashed by
Galileo’s work along with other scientists .
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They came up with the heliocentric model .
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Heliocentric was more accurate and means that
every thing orbits around the sun.

The Catholic Church was not happy at all, as it was
so different to their beliefs
conadd) Ja s s JS O g I S el (A Guadd) O Lay g
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They felt so strongly about it that they made him
withdraw many of his ideas and put him under house
arrest, which meant he was a prisoner in his own
home for the rest of his life .
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Galileo still carried on writing while he was under
house arrest, and later on in life he became blind , He
died on January 8, 1642
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After Galileo died, the Catholic Church decided that
Galileo wasn’t all that bad after all and said that they
regretted how he was treated. That was a bit late .
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The middle finger of Galileo’s right hand is currently
on exhibition at the Museum Galileo in Florence
Italy .
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Mendel

Jaia

Gregor Johann Mendelwas born on a farm in Austria
in 1822 .
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When he was 11, a school teacher, recognizing
Mendel’s academic promise, suggested he be sent to
a school in a larger city where he could get a
thorough education .
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Mendel’s family was poor. His parents sent him to the
school at great personal sacrifice .

He was often lonely and depressed, but Mendel
graduated in 1840 with honors .
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He went on to college and excelled in science and
math .
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Mendel’s father hoped that Mendel would return
home to work the family farm, but he chose to
become a monk instead .
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At the monastery, he had access to a large research
library. Here he was also given the name Gregor .
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He later attended the University of Vienna, where he
studied with several prominent scientists and

botanists .
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He returned to the monastery and spent 10 years
teaching there. He also began conducting
experiments using the peas in the monastery garden.
He discovered several important ideas related to
genetics and evolution .
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Mendel worked with seven characteristics of pea
plants: plant height, pod shape and color, seed
shape and color, and flower position and color.
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Taking seed color as an example, Mendel showed
that when a true-breeding yellow pea and a true-
breeding green pea were cross-bred their offspring
always produced yellow seeds.
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However, in the next generation, the green peas
reappeared at a ratio of 1 green to 3 yellow.

To explain this phenomenon, Mendel coined the
terms recessive and dominant in reference to certain
traits .
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In the above example, the green trait, which seems to
have vanished in the first generation, is recessive
and the yellow is dominant .
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He published his work in 1866, demonstrating the
actions of invisible "factors"—now called
genes in predictably determining the traits of an
organism
e (Al = Apal) Ml gdi U il ga < 1866 ale Abes
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It wasn’t until much later that Mendel’s research was
published and other geneticists began learning from
his work . Today, he is recognized as one of the
” fathers of modern genetics “
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The profound significance of Mendel's work was not

recognized until the turn of the 20th century
(more than three decades later) with the rediscovery
of his laws .
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Hugo de Vries and Carl Correns independently
verified several of Mendel's experimental findings in
1900, ushering in the modern age of genetics .
FosS JAS 5 om g osp Fia Eua
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As he got older, his eyesight failed and Mendel
stopped his research. He died in 1884 and was buried
at the monastery .
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Louis Pasteur
Sl s o]

Louis Pasteur was a scientist who was born in
France in 1822 .
1822 ale aly i B alle 2 iy g g
Louis was an average student, but he liked to draw
and paint .
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Later, he received a doctorate degree and became
a chemlstry professor at colleges in France.
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He did research on germs in food and drinks
and discovered that if you heat milk, you can kill the
germs in it. This process is known as pasteurization.
Caad 13} 45 M‘Juh\gﬂ‘g%h‘i\&ﬁ\ﬂ‘&hugﬁ\
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It makes many of our foods safer today
Louis Pasteur invented vaccines for cholera, anthrax,
Small pox and rabies .
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His vaccination for rabies saved the life of a young
boy in1885.
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This boy was the first person to ever receive this kind
of treatment .
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Hundreds of years ago, when Louis Pasteur was
alive, the world was a completely different place to
g how we know it now .
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Back then people hardly knew anything about
diseases or why they got sick. They couldn’t
understand why they felt the way they did
add o e gl Gl ¥ G L g8 my (i) (1S5 ol B gl) 3 8
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people thought that evil spirits or spells were cast
against them to make them sick .
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They also believed that when the planets lined up, or
someone had sinned an illness would hit them
Wai] 13) gl ¢ da) g Chuay S o< aliii Lanie 4l Lyl () gaiiny ) 6318
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There were certainly some odd remedies used back
then .
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they used to put leeches on people’s bodies so that
they could suck out all the bad blood .
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If they thought that evil spirits were the cause then
people’s brains were sometimes cut open to
’ get rid of those nasty spirits
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Some scientists thought that germs caused sickness
but most people didn’t believe this at all
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But Pasteur proved that germs could sour milk ,or
juice could turn to wine and most importantly that
germs could make people sick .
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He made heaps of important discoveries related to
the immune system, vaccinations, chemistry and the
how diseases were caused .
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The word ‘vaccination’ as we know it today was made
up by none other than this great man .
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He never, ever shook hands with anybody, even
royalty. He was way too scared of catching any

) diseases .
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Louis took his work very seriously. He believed that
to be a good scientist ,one must test and retest

- theories .
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He unfortunately had a really bad brain stroke in 1868
which left him partly paralyzed , but he still carried on
with his research
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Archimedes
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Archimedes was born in approximately 287 BCE , in
Syracuse, Sicily Italy
LAW‘JJS‘J“LA JM\J.@LH 2 287 M‘,AuuMJ‘ASJ
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Because of the long time that has passed since his
lifetime , many general facts about his life are

unknown .
Al ¢ daladl Gilal) G pand) 8 Ao Uluady o3 Jyghal) b gl sy
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However, he is one of the most famous scientists
of that period , and his work is still known today .
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During his life, Archimedes was close to the king of
the region ," Hieron II " , He also communicated

frequently with other known scholars of that time,
Conon (from Samos)and Eratosthenes from(Cyrene).
" AU Qg™ ¢ AT Alhaial) dla (pa Ly 8 (wasad ) S ¢ Alla DA
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Stories of Archimedes’ life suggest that he was
known as somewhat of a genius, especially for
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mechanics and engineering . He is credited with the
invention of the Archimedes screw .
dIAAuﬂMlA quu”uulsmume\ dla (awad s
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There are stories that are likely true , such as

Archimedes determining how much gold and silver

was in King Hieron’s wreath by weighing the wreath
In the water .
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He was known for having interest in the reflection of

light in mirrors, and how it could change
based on the curves of the mirror. He also focused
his work on mathematics and mechanics , or
engineering .
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Archimedes wrote papers on theoretical mechanics
Including his work Method Concerning Mechanical
Theorems .
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Archimedes is famous for having published nine

treatises on mathematics. His book On the Sphere

and Cylinder contains some of his mathematical
formulas .
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One finding that he shared was the idea of
calculating the surface area of a cylinder from
a sphere that would fit inside it. Another was that the
volume of a sphereis two thirds the size of the
cylinder it would fit in .
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In fact, Archimedes was so proud of this particular
work that he had it engraved on his tomb .
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Another book he published Measurement of the
Circle contains more mathematical formulas that he
Discovered.
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This one includes formulas involving the
measurement of circles in relation to the
mathematical constant , pi (3.14)

Gl (3lais Lad i) gal) Ll Ganali (Al dual) o QUK 138 g giay
Pi=(3.14) (a2l
This second book also includes information about
polygons(irregular shapes), and how measurements
can be calculated for them, even with the so many
sides to their shapes .
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This work also includes surprisingly accurate
estimations of square roots for large numbers
AN L 2l odall iada S0 880 ) pads Uiyl Jand) 138 (panaty
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His next book "On Conoids and Spheroids”
describes how to measure the volume of cones and
different parts of cones(such as the circle at the
.base), which later became part of modern calculus .
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Archimedes published multiple other books following
these, in which he described many different
mathematical formulas that later became well known
and widely used for solving calculus, algebra, and
geometry .
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Unfortunately, due to the long passage of time since
Archimedes’ lifetime, many of his books did not last,
and we do not have them .
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It is estimated that they might contain theories
regarding light reflection and refraction, the
processes of bending light in mirrors and glass .
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It is said that Archimedes died helping to protect his
city(and his mathematical papers) when the
Romans
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Invaded Sicily , in possibly 212 or 211 BCE.
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James Maxwell
Ja sl (uana

James Maxwell was a scientist born to John Clerk

and Frances Cay in Edinburgh
Scotland on June 13, 1831.
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He was an influential physicist and mathematician
cpalis 13 clualy g sl 8 alle s

James Clerk Maxwell is one of the most important

scientists of all time .
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Albert Einstein recognized that the beginnings of
the special theory of relativity were down to Clerk

Maxwell’s theories .
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Einstein said: “The work of James Clerk Maxwell"
”changed the world forever " .
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Clerk Maxwell’s research into electromagnetic
radiation
brought about many of the things we know today like
television, mobile phones, radios and infra-red
telescopes .
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The largest astronomical telescope in the world, at
Mauna Kea Observatory in Hawaii is named in his
honor .
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James Clerk Maxwell was certainly no ordinary child
considering what he achieved , He was born in

- Edinburgh in 1831 .
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He attended school in the city and later studied at the
Universities of Edinburgh and Cambridge .
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He was a very curious child, and this might amaze
you, but he wrote his first scientific paper at the age
of just 14 . /
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At the age of 25 he became Professor of Physics
At Aberdeen University’s Marischal College. That’s
extremely young to be a professor; he was obviously
one very clever man indeed
) Amalay Jldy jle 4008 (A ey 58l Ul sl 25 JF G
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In Aberdeen, he began to study the arrangement of
all Saturn’s rings
For years and years no one, including scientists .
could understand why the rings didn’t just breakup,
crash into the planet or move away from it .
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Well, there was one person who found the answer .
that was James Maxwell .
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He spent two years researching and studying the
rings, and then wrote a very detailed essay that was
called ‘On the Stability of Saturn’s Rings’ in 1859.
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After all this research he came to the decision that
the rings were made up of lots and lots of small solid
particle .
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In 1860, he moved from Aberdeen to King’s College
In London, and he stayed there until 1865 .
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In 1871 he was asked to go back to Cambridge and
off he went , He was a very important person when it
came to establishing and designing the now famous

Cavendish Laboratory .
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He became the first Cavendish Professor of Physics.
The Laboratory was officially opened in 1874 .
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Being the curious person that he was, he carried on

plenty of research in lots of different fields including

astronomy and mathematical physics .
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In 1873, he created the very famous four Maxwell
equations. They were very complicated and you
would have to be a scientist to figure them out .
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But these four theories played a very important role

in Albert Einstein’s work on the special theory of
relativity .
S L i Jas (b AL Laga 1799 cumd Y1 ol Bl o3 oS!
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Einstein praised him and said, “The special theory of
relativity owes its origins to Maxwell Equations of the
"electromagnetic field "
A L gy cp Aalal) Al 403 ™ ¢ JB g cplidid dgle
" bt g ¢Sl Jlaall 2 Uy pesSle N Al2a

The discovery of the way electromagnetic waves
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form were the very beginning of a lot of technology
that we know today and take for granted sometimes .
Cra daadl Ayl dlaliiea g 4]l il gall gy JSATT Al A8y ) Lo ¢l
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Radio, television, satellite communications and the
mobile phone all come from some of his work .
Cra Jgaaal) Ciilgd) g dusliall jladl) c¥lall g ¢y g jALE g gaa) ) yliag
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It was said that the most significant event in the 19th
Century was Maxwell’s discovery of the laws of
electrodynamics .
LSalial) ) 981 Iy pauSila ALEIS) IS e anddl) ) ) B Gaaa aal o U
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He was so good at science — in fact he was a genius
and because of this, the largest astronomical
telescope in the world was named after him in 1987 .
OS] Agandd a3 ¢ uad) 13gd g - LG Aie (S 2Bl gl A - aglall A le b (s Al
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allall b <l o gSali 8] (JCMT )ep gSulil 5 e
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It is of course called ‘The James Clerk Maxwell
Telescope (JCMT)'. It is 49 feet (15 meters) in
diameter and Is situated at Mauna Kea Observatory in
Hawaii, and is at a height of of 13,425 feet
(4,092 meters) .

(JCMT) JagmaSle d pulS (uasa oSl " canwy aahlly 2 9
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The JCMT is used to study our solar system, distant
galaxies and interstellar dust and Gas .

Jeidl g Bl il jaall g osadd) Lallas Al jal ( JCMT) oSl aniiieny
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The Voyager space probes of the 1980s proved many
of the conclusions that Clerk Maxwell had made over
a century before .
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James Clerk Maxwell’s died in Cambridge on 5
November .

Lot 5 (8 mals (B geasla & S (wana A gl
James Clerk Maxwell was a genius and added so
much to the world .
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Blaise Pascal

Juuly b

Blaise Pascal was one of the most famous
mathematician, inventor and philosopher of his time .
b pas B AR g (e Al g ciludly ) slale jedl aaf g4 Jlsuly Sul,

He was a true polymath as he made important
contribution to many different fields. He is also
credited with the invention of the world’s first fully
functional mechanical calculator.

Cro il B daga Ciladlosa ath 38 g Caa) gal) dania JISly by (1S g
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The calculator was an early form of a computer
He was just 19 years old at that time .
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Pascal was born on June 19, 1623 in
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France , Clermont-Ferrand
His father Etienne Pascal was a magistrate , civil
servant, and also a member of the French aristocratic
and professional class known as the noblesse
de robe .
ey () s - G gaualS (21623 g 19 B Jsaly A
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His early education was conducted at home by his
father. He never attended any school or university .
Aala g) dupda sl gadly algoall g b Ao IRl (B sSaal) daylad o)
Blaise Pascal was taught Latin and Greek as well as

history, geography and philosophy . He showed

prodigious talent and understanding in his childhood

9 Aduldl g L) rad) g g il laS g Al gal) 9 Al JlSaily Jaly (g2
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In 1640, at the age of 16, he wrote an essay known as
the ‘Mystic Hexagram’. He sent it to Pere Mersenne.
Ao dad)™ sy i Wla S ¢ pdie ddlid) G (8 < 1640 ale
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He also worked in the field of hydrostatics which is a
branch of fluid mechanics which involves the study
of fluids at rest .

Al 3 Cranally ail gal) 1S53S0a (1o £ 8 98 9 liilien g pugdl Jlaa (2 Jas LaS
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In 1648, he started writing more of his theorems in
The Generation of Conic Sections .

"daks g Al sl Jaat 8 Al BT e el AUS BTy 1648 ole A
He died on August 19, 1662 in Paris due to
a malignant stomach tumour .

He was 39 years old at that time
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His inventions and discoveries have been
iInstrumental to further developments in
geometry, physics and computer science .
ddigl) A& <l ) ghaill) Cpa 3y Jall B Bauda ASBLEIS) g Alle) A4 cuils
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Marie Curie
SIS sl

Marie Sklodowska , later called Marie Curie, was born
iIn Warsaw Poland in 1867.
Both of her parents were teachers ,and they didn’t
have very much money when she was growing up .
)9 R ¢ (sUS skt Lasd e (Al ¢ LS g3 gl (5 jla il
1867 als 1Al gu
ol s Ladis dbd\(p#\%ﬁ@%el\gc Cometda Ll g (S
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But Marie was very smart, and she wanted to study
science from an early age .

L DS (e dia o glall A ja ) i g ¢ 13 48D S g e o<
Marie Curie started out as a teacher, but she loved
reading about science and was hoping to save
enough money to go to university .
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When she was 24, she and her sister had saved
enough money to move to Paris, which allowed her
to enroll in Sorbonne University.

Lo gl LgiBidi g (A Cald ¢ W jae (o (il g dmy) ) (8 cillS Lanie
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She began studying mathematics and physics, and
worked with a lot of other famous scientists at the

university .
slalal) pa Sl aa cilas g ¢ gl ulll g cladaly ) A 3 & iy
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At age 28, she married Pierre Curie, a professor in
the Sorbonne physics department .
L08R el (B MUY ¢ (g8 (e 93 ¢ 28 (i (A
Marie and Pierre Curie started working on their
scientific research together in the School of
Chemistry and Physics in Paris
slasl) A jda A laa alad) Laghing Ao Jand) B (5,98 g s ke il
c ol A sl
They studied invisible rays that could come from the
element uranium, and saw that the rays could pass
through solid materials .

& Ubj‘Nﬁsb{g\mgﬁgﬁsgig&gﬂ{@ﬁsﬁéhﬁ\ ) gy
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Later, Marie Curie called these invisible rays
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" Radloactlwty
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She and Pierre realized in their research that there
might be an element other than uranium that had
even stronger radioactivity , so they decided to keep
looking for it .

s Al pais dUa 098 B Al Laghay sl i ga 9] 5 A ke S
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Marie and Pierre Curie discovered a brand new

element that had never been found before .
O e dgle jgiad) by al I | ale WASES) (6 )68 jung (s ke
She called it Polonium, named after her home

country Poland .
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Then, the discovery of Polonium helped them also
find a second brand new element , which they called
Radium .

Al b paie Jojdall 8 Uay agal gl gl CLEIS) adaela ¢ lld 2oy
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The discovery of both of these new elements earned
Marie and Pierre Curie the 1903 Nobel Prize in
physics .

IS S g s Jsas ) Gatiaall o palinl) (pda iLAIS)
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This Nobel Prize was a big deal because Marie Curie
had just become the very first female Nobel Prize
winner. Also in that same year, Marie Curie officially
earned her Doctorate in physics .

03 Bl Joi sl cnal (568 ke oY raa Lindi Jagi 830l cils
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Sadly, Pierre passed away three years later, and
Marie Curie continued his teaching career, making
her the first female professor at Sorbonne University
at age 39.

e 90 Bmma (588 g le clial g9 « &\ﬂu&ﬁ@&@ﬂc I
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At age 44, she earned her second Nobel Prize in
1911, this time in the field of chemistry, making her
the first (and still only) woman to win a Nobel Prize in
two different fields .

o 91911 ale A Al Jigi 83l o gl cilan < 44 i B
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Scientific work by Marie and Pierre Curie was a huge
help for modern science and medicine
ahall g o glall B S Baslusa dsliay (58 g g bal (alad) Juadl (s
sl
Because of them, x-rays became available for use in
diagnosing and treating medical problems, including
everything from broken bones to cancer .
JSLaall gile g andidd B aladiudl dalie piaad) A0dY) Casal ¢ agas
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She became so famous for her amazing work that
she was invited to go on tours around the world to
talk about her scientific discoveries
allad) Joa c¥ s B Gladll o Ll da Al ha sl Lglany < gl
 Aalal) LgaBLEIS) e Guaall
Her work became the basis of many other important

’ scientific discoveries later on, as well .

LBaY daled) ClBLEISY) g o AY) dagall gl (o Baall Uil Ledas raal
Marie Curie passed away in July 1934 from leukemia,
an unfortunate side effect of her continued radiation
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Exposure .
SEY aaf sa g ¢ adll Gla e s 1934 sl g (B gLsS sUbe b
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She is buried in the Pantheon, a mausoleum in Paris
reserved for highly respected citizens. She was the
first woman to earn this honor .
Gl ikl gall anadia (sl (A sl g2 i) B Lgdda a3
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Thomas Edison
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Thomas Edison was born February 11, 1847 in Milan
, Ohio , He was the youngest of seven children .
S 5 5 5l AN 5 5DLa (A 1847 lod 11 (B Cgmmd) Lulagi A
QUi dapas ()

He was one of the United States most well-known
Inventors .

. Baadiall il ol 8 5 e cpe il S| aaf s
When he was a child he got scarlet fever, and this left
him almost deaf .
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Thomas Edison was totally deaf in one ear .
. 3aa) g ) A Ll sl ¢ g (e g3 (S
He believed that his deafness helped him concentrate
on his work without any external distractions .
LR gl ol gt ddas B s ) e saelu daaa O Siay (S
One of Thomas Edison’s most notable inventions
was the motion picture camera that he created with
a colleague named William Kennedy Dickson .
il A adiall ) guall | alS CuilS ¢y gund) Guba g5 e 530 Gl G Baal g
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He built three electric cars back in 1912, but the cars
were never officially manufactured or sold .
Al Gl el 0 ¢ 1912 ple (b Al g8 il b EOG £y Llay) old 8
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Edison suggested answering the phone by saying
hello, instead of “are you there?”

" Al il A" (e Y ¢ L g (e g o 30 g
As a child, Edison saved a toddler (a 3-year-old )
from getting hit by a train .

. ek anhiay o) G (Gl gia 3 sarg) Mik ¢ gsd) 38 ¢ | phua IS Ladic
He was nicknamed “Al” and although he was a very
busy , curious boy, he struggled at school and often

/ got into trouble .
Giaa g el ¥ ghdia L (S Ad) (e a8 1) o g "J1™ o il LS
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His teacher called him “addled” which means slow or
dim .
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Edison’s mother, Nancy Mathews Elliott was
frustrated with the school and knew her son could
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learn, so instead she taught him at home after he left
school .

Ol alad cuilS g A jaal) (pe ddasaa ¢ Cigal) adfila (ol ¢ () guud) Bl g cilS
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Before his Mom decided to teach him at home
~ Edison only attended school for 3 months .

) 3 Baal du jaally ¢y guad) (Fa3l ¢ J3Eal) (B dagled ddally 85 ) S
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He read books from the library and taught himself but
learned to love reading and conducting experiments
from his mother .
Gl &) ) g 85 Bl can alad 08 g duadi alay g AiSall (e sl | Ay (S
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He later remembered
" My mother was the making of me .She was so true"
" S0 sure of me; and | felt | had something tolive for"
"someone | must not disappoint".
u.\.AM.i\Jc 1da d8ala cuils 2a (s (R Al g il ¢ BaY 8 b g
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Edison often entertained himself by taking things
apart to see how they worked .
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When Edison was twelve, he started publishing and
selling a newspaper to passengers on the train .
MM@AJJMGAMAcDJ&UADMMM\‘,QUM:\JSLAJ.\Q
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At age 15, he became a tramp telegrapher sending
and receiving messages via Morse code
an electronically-conveyed alphabet using different
clicks for each letter .
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Morse code was used across the world by the
military ,shipping and the rail system where
messages could be sent by wires .
alday Chheal) g Glad) G (ha allad) pladl gan (b (uy9a 5 aladiul o
B Gk ge Jilel Jlag) (Sa dua dpaaat) del)

He also began working on the telegraph, and
Invented aversion that could send four messages
at once. In war time or emergencies, telegraphs
saved lives .

o il gl Jua ) AdSas 131aa) £ 58 5 ¢ dil_atil) do Jead) Uy Tay
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When the Titanic sunk in the Atlantic Ocean,

a telegraph alerted rescuers to the disaster .
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Meanwhile, Edison married Mary Stillwell, had three
children and moved his family to Menlo Park
New Jersey where he built his famous laboratory .
Juila) A Lgia quadl g ¢ Jasbiias s oba (pa Qged) g3 ¢ s LY oda b
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He was called the “Wizard of Menlo Park” because of
the many inventions and improvements that
streamed out of the doors of his lab .

) Baad) & jlad) g cile ) A Qe "l slive jalu" caal 4ule éﬁh\
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The secret of his success was not only about his
creativity ,but in his ability to create a workplace
where he could spark the creative abilities of other
people.
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He worked extremely hard and registered 1,093
patents. A patent is a document granting an inventor
sole rights to an invention.
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In 1877, Edison invented the phonograph .
.S g glll G guud) £ 58 < 1877 als 8
The phonograph was a machine that recorded the
spoken voice and played it back by using the sound
vibration of the voice which made a needle create
indentations on a drum wrapped with tin foil .

Al s dale) aly dua (g ghial) & guall Jawdl A e 3 e i S 5 gll) (S
4 gila Al gl Ao i gad (3145 5 1) Jaan Laa Ciguall ) A1 aladialy
ST NE BT
Later, Edison would adopt cylinders and discs to
permanently record music. He perfected the
phonograph by recording “Mary had a Little Lamb”
on a piece of tin foil .
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In 1878, Edison invented the light bulb for which he is
most famous for. This is, however, not entirely true
as the light bulb had been around for a number of
years .

Ald aag Ay pgidl oA AL Sl Zluaall Ggund) £ A1 < 1878 ale
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However, he perfected it and made the light bulb
practical and inexpensive .

ila € g Llae Al <) Fluaal) Jaa g Gl o] 288 ¢ ) aag
Edison later invented the entire electric utility system
to deliver light to homes through a network of wires.
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Thomas Edison would sleep for 4 hours only in a day
and would work for 72 hours straight, especially
when an experiment was about to be completed .
Aol 72 3aal Jaryg ¢ agall b Jadd el 4 Baal aliy ¢y gand) (ula g (S
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He started the Edison Electric Light Company
In October of 1878 and the world was never the same
again.
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In 1884, after he had reached the dizzying heights of
fame and fortune, his wife died. He remarried 20 year
old Mina Miller in 1886 and had another three
children .
dla ) cuila ¢ Adadall B Al g 3 gdd) 59,53 M) Juay o) 29« 1884 als (A
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Edison continued to invent or improve products and
make significant contributions to x-ray technology,
storage batteries and movies .
il (5 S ciladlusa apal g Lgdaad o) cilaiiall S ¢ guud) Jual g
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His inventions changed the world forever. They still
influence the way we live today .
L Glaad AN A8kl Jo g cdljle g A ) allad) dlle) 54 @yl
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He won countless awards and was very famous.
A 1) sgdin LS9 L s ¥ il g S8
Edison worked until his death on October 18, 1931.
1931 usisi 18 & Aildy s (g Jas
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Michael Faraday
61318 J<ila

Faraday was a British physicist and chemist born in
London, United Kingdom on September 22, 1791
paadial) dSlaally jadl L;-°' Ay Ala g sl sl 3.8 alle g\db@ O\S
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His father was a blacksmith who wasn’t healthy at all.
Before they got married, his mother had been a
servant .They weren’t rich and lived in poverty .
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Michael Faraday attended a local school until he was

13 Due to money, he received a very basic education
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To earn some money for his family,
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he started working as a delivery boy for a bookshop.
He worked super hard, and eventually he was
promoted to become a trainee bookbinder .

S B 5 A8Sal Jua i el Jard) ly ¢ adlital Jlal) (lany S Ja) (0
Sl B i s A% 5 cand gl (A ¢ S g Jany
Instead of just binding books, Michael Faraday would
read them from cover to cover as he wanted to learn

more about the world around him . /
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He started reading more and more about science and
eventually found two favorite books which were the
Encyclopedia Britannica and Conversations on
Chemistry .
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He read them over and over again, learning more and
more as he went along .
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He became so interested in science that he used
some of his money, which was very little, to buy
some apparatus and chemicals as he wanted to

check that what he was reading was true .
AL LS Al ¢ Al gal Gary andiin) 4] dp Al g glally 13 Waiga rual
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He heard that a very famous scientist John Tatum
was going to be giving some lectures on natural
philosophy (physics) and he really, really wanted to
go .
ALLAl e il pualaall lany Al S 2 930 (s ) sgediall allad) () g
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He unfortunately couldn’t afford the shilling that was
needed to get his spot. Luckily his brother was very
Impressed with Michael, and gave him the shilling to
0.
b A o Jgaall LY (s Cﬁs\ Al Jlal) ey 08 al Bal) o ged
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He started creating more difficult experiments
In his lab at the back of the bookshop. He built an
electric battery using copper coins and zinc discs
separated by moist , salty paper .
Al (e (AR g 5ad) Ao it 8 Ay graa JS) Gulad sLa) A Ty
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Sir Humphrey Davy was one of Michael Faraday’s
heroes ,and he had an unfortunate accident in his
lab. He asked Michael to come and work for him
writing notes for a couple of days a week .
This was like a dream come true for him .
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But it got even better. He was made chemical
assistant at the Royal Institute for one of the most
well-known scientists in the world .
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As the years went by, so he got promoted, and
eventually landed up being a professor .
_\3&&3&43%@\@\9‘@}&..«3‘ Oniead) 900 2a
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Michael Faraday invented a lot, but here are some of
his most important inventions that made a big
, difference to the world .
) JmS 1t ciaal Al Adle) G40 aa) Glany ol g ¢ Sl g)a) U JSila £ AA)
allal) 3
In 1821 he discovered the Electromagnetic Rotation .
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This would eventually become the electric motor .
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In 1823 he discovered Gas Liguefaction and
Refrigeration .
Al g S Jud (adis) 1823 ale (8
He showed that ammonia could be liquefied under
pressure, and then evaporate to cause cooling. He
showed that mechanical pumps could change a gas
at room temperature into a liquid .
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This could then be evaporated, cooling its
surroundings .The gas could then be collected and
compressed in a pump to liquid again. This led to
refrigerators as we know them today .
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In 1825 he discovered Benzene This is one of the
most important substances in chemistry as it can
make new materials and also helps to understand
chemical bonding .
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He discovered this in an oily deposit left behind from
producing gas for lighting .
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In 1831 he discovered Electromagnetic Induction .
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This was a very important discovery for the future of
science and technology. He discovered that a varying
magnetic field causes electricity to flow in an electric

; circuit . ’

O CAGIS) Eua L o1 53K g glad) Sl ARl Laga BLEIS) 138 (S
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Moving a magnet causes a current to flow. The
stronger the magnet is, the bigger the current is .
Pushing a bar magnetinto coil of wire can create a
larger current .

OS¢ g8l usbilital) GlS LalS | il (5805 ) (ulaliball ey a5 (g0
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People had only been able to produce electric
currents with batteries , but now Faraday had shown
that movement could be turned into electricity .
18 CS1 ¢y adly Al e i s L) e e oy pald i) (s
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Therefore The power we have in our homes today
IS based on this discovery .

. CALEISY) 13 e aalad o gl L g 8 Ul ) Al Sl 5 Al Gltil
In 1845 he discovered a magneto-optical effect.

. sl abliaad) Al (idiS) 1845 ale b
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This showed that light is an electromagnetic wave.
He discovered that a magnetic field causes the plane
of light polarization , or the division of light, to rotate
Jaaall o)) RIS g dpualing g gS A ga (8 ke g8 g gudll () gdl Eua
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In 1845 he discovered the Diamagnetism as

a Property of all Matter .
JS Lald W el dpaplalinal) 4,048 g1 b Cadis| 1845 ale b
L) gall

Faraday discovered that all substances are
diamagnetic ,some weak and some are stronger .
A lgany <] dpundaling 405 3) gall J<I () (o101 8 RS Eua
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Diamagnetism competes against the direction of a
magnetic field. For example if you hold the north pole
of a magnet near a strongly diamagnetic substance,

this gets pushed away by the magnet
1) ¢ Q) Jasms Ao (euhalizall Jlaall olaily dpaplalinall QM4 (udlits
aly ¢ 4y g duudalina Bala (pa AN Guabalinall Aladd) calallly dliwad cuis
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Michael Faraday is known as the ‘Father of Electricity
- sbugsl (b (619118 Jsile Gl
He died on August 25 in 1867 at the age of 75.
Lle 75 Al e (e 1867 ale Lubad| 25 & sl A
Michael Faraday had been offered to be buried at
Westminster Abbey with all the important kings and
gueens, but he decided against that .
A olal) e pa (o Jladdiagg B 80 o) 138 (Gl o a e
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Isaac Newton

Isaac Newton was born in Woolsthorpe , England on
4 January 1643 .
1643 1l 4 B Alah usiley B (e (Blaw Al
He was apparently born too early, and because of
this his Mum said he could fit into a quart size mug,
which is a bout the size of a liter
Al g () i Al ) g daaa S ) 13¢5 ¢ 3 13S0 Al g 4] gay
A paag S A dndy (S Ad) cll
His Dad was arich farmer but he sadly died before he

was born .
A 9 g8 iU A g ABSI G S5 Lo ) e el g S
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His Grandparents looked after him as his Mom
married someone else and moved away to go and
live with him .

Ara laadl Gaxdy) g AT (el (e AJall g i g B O drg slaa 4y IS
He didn’t like his step-dad at all, and was very cross
with his Mom for leaving him .
993 Y dal e Lald S g1l Al 7 9 g (g Blawd OS5 Al
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He loved to draw and paint and he would cover the
walls and ceilings of his bedroom with all sorts of
colors .
dagi dd & il g o)) pan iy (S g eMall g an I Guag (g (Blan) (S
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Isaac Newton was expelled from school when he was
about 12 years old, because he fought with one of the

students . }
Ay ¢ L8 ke 12 erd) (e il OIS Ladie A jaall (e (g (Blad 2k
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Just after that his step-dad died and his Mom took
him out of school and wanted him to be a farmer .
O 4531 ) LY A jaall (e Aql AL A3l 5 Cidand 43M) g 7 55 (A 68 D aay
e 3e 0
But that didn't happen because he hated farming .
A )3 0 Sy S ASY Giaag ol Al ol
So, he went back to school again and landed up
being the top student .
Mi@aiuﬁaﬁubdéeﬁﬁjgﬁiSJAhJM\uJ)QZJ.A,JALG ¢ U
il
He absolutely loved sundials and building model

windmills .
. Al sgd) o shal) g dswadd) e lad) 05 gad  Gla) Gl
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When he was 19 off he went to Cambridge University
In England.
| Al (A palS daaly ) GAd ¢ o ae (e b die daulil) B S Ladie
He couldn’t afford to pay for it, so he worked
part-time as a valet , which was like being a servant
that looked after gentlemen’s clothes and what they
looked like .
dagy (ma £ (ol IS A ¢ anlail) GRS a8y o 1308 (5 g S, Al
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But then lucky for him, the university saw how
talented he was and they offered him a scholarship
_@\JJ@AM&A&@JA LSMZ\M\A.J‘ Qbﬁékﬂ\&uﬂdﬁj
When he was at university, this is when he became
really keen on math . He was so brilliant that he
became a Professor of Mathematics when he was
just 27 years old .
Ll olS 389 cladaly 1) o glay 1aa 18 gdia @asmu\uauuum
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He also became a Fellow of the Royal Society, which
was a group of scientists in England .
_\Jaiu\uﬁf-l.daﬂw@wwug\wiw\uﬁ).m\)@m$us
a bit later on he was asked to represent Cambridge
University as a member of parliament .
UMﬂ\@mcuyumudmmmhdmmm
Clearly he wasn’t all that keen on this job he was
} asked to do
g Ll Ada ath AN AR gl 0l o Uayja S ol 4 il g (e
While he worked there, for a full year, he only ever
said one sentence apparently
He asked an usher to close an open, drafty window.
ua Baal g Aden (5 g Sy al ¢ JulS ale Baal llia Jamy ¢S Laly
T e JA A gila 33U (IS Cppen Al da (e b
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He definitely liked to work on his own, and
Cambridge University had to close because of the
Great Plague .

Ll s) (BRI ) gaysals drala o GlS g ¢ 0 jiay Jard) aag (g (S
L Osslhll (2 e G
As soon as this happened, off he went home and did
lots and lots of thinking , and this is where some of
his most important work was done .
glain dua i) g Gl oy g J3adl ) e ¢ il Eigan 3 ey
Al aa) gl g clBLEISY) Cra ESY ) S pua gl
He discovered what is called the Law of Universal
Gravitation .

A o8l dpilal) ¢ 9ilBy pans La (6 gl AS)
Apparently this discovery came about when he saw
an apple falling from a tree, and this led him to the
conclusion that :

"Whatever goes up must come down*
ul!@gdil.uc Bk (pe Jalud Aaldl o) Ladie ela CalEisY) 1A o g
Mg ol G il 8 o gl
Eventually of course, this discovery allowed people
to understand how the planets and the sun
moved around
. ouadd) g GiS) o<1l & et AdS agdy (ulill CALESSY) 10
He also discovered the Laws of Motion on which
mechanics is based .

S aal) Lgnd) aties Al AS ad) o) 8 Lay) iiis)

The first law of motion he described as, “An object in
motion wants to stay in motion, and an object at rest
wants to stay at rest ".

(o Slad) paaadl g ¢ L8 jaa By o adall acad) )" s AS Al ¢ g8 J
sl
he also invented Calculus .
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He invented the Reflecting Telescope where he used
mirrors to reflect light and create images from that.
They still use this in major telescopes today .
sLid] g 5 pual) (usSal Ll jal) addlid) Con (uSlad) o gSualll) (4 g £ 54
Il e g
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The Bible was Sir Isaac’s greatest passion
and he wrote way more about religion that he did
about science and mathematics .
Lae ST Aial) Jilaall 58 S g Gaaial) i€y 1B g (o5 55 (Gl (S
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Isaac Newton died in his sleep, nice and peacefully,
He died on 20 March 1727
and was buried in Westminster Abbey in England
1727 u)a 20 (2 (A5 o LS g 8 98¢ 2l 92 9 (gl (o) e
VAl A i A€ B 083 g
When he died, they found mercury in his hair
It seems that it got stuck in his hair because of the
experiments he was doing, and it may be the reason
for his death as mercury is poisonous .
A QU G 4y Ble Ad) ) gan A g ATl g amy 0 md (B (G 3 I gaa g
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One of Isaac Newton’s teeth was sold in 1816 for
£730 .
A posh and wealthy man bought it and had it setin a
ring .
i i) aia 730 Jilie 1816 ol (A (figad (ilaw) (il s2a) g o
AR B dndgg s g add Ja o) Al dus
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Albert Einstein
Sl <l

Albert Einstein was born on March 14, 1879 in Ulm,
- Germany . ; ;
Llally algl (2 1879 (ube 14 A Cplidiiy) @il Alg
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He grew up in A secular Jewish family.

His father, Hermann Einstein was a salesman and
engineer and his mother was Pauline Koch ran
the family household .

S g Vndiga g Gaily Cplididy) (ila b oall g GAS Ailale A3 g 8 el (B LS
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He had one sister Maja
who was two years younger than him . He was one of
the most influential scientists of his time .

He completely changed the way we look at the
behavior of some basic things such as gravity,
light and time. Einstein is also known as the

/ Father of Modern Physics .
s 1358 plalal) ST fpa S g Ciion dda hal Lala ¢ Baal g cadl agal oS
dgla) £ LY aamy gl ) g JBET AN ARy plal) Wkt 38 381 o juas
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Apparently he didn’t talk until he was four years old,
and even then he would repeat words and sentences
over and over again until he was seven .
DSOS gl 8 g 08 e dagl ) ALy s alSh ol 4] gay
L0348 (a Aagluad) &y o)) (A 151859 100 0 Jaadl g cilalsl)
when his grandmother first saw him, she said he was
stupid .
CGad s Ad) B ¢ 5y JgY Adaa A4S Laaie
When he was about five years old his Dad gave him a
simple pocket compass , which became his favorite
toy .
¢ dasen cua dla gy sl g olas « &\zhumgi\pﬂ\w@guﬁsj
Adladal) ddal vl 9
From that day on he became obsessed with
Magnetism , which is pretty much all about
magnets and how they work .
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Apparently young Einstein didn’t like the way his
grammar school taught him, with all that discipline.
He also didn’t really care all that much for
.authority...so he got expelled from school .

(o Apdall Lgtng) Al ARy lal) dgaay ol QLA il of gl oY (e
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Another headmaster also told him that nothing would
ever come of him .

e Ada Al O ) AT ddjda gada 0 il Las
From the age of seven he started loving mathematics
and science .

o potally clbudly ) quag AL Ty Aagbad) G
When Einstein was about ten years old, a friend of
his who was much older than him, gave him a whole
heap of books on science, mathematics and
philosophy.( Philosophy is all about how we think)
about life .

U dda S| A (Gaua slae| ¢ o we (e b gdilad) A cplididl oS Ladie g
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Max Talmud, a Polish medical student became an
iInformal tutor to young Einstein .
QA,MRJWJJ&CAJM‘ Qgﬂy\&,\uh’d&c JJASSUASLA&MA‘
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He showed signs of having an in-depth skill for
physics and mathematics .

Sl g sl A Aues B g 4D o clade Gplidly) jedi)
Albert Einstein continued his education at Aarau ,
Switzerland and entered the
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Swiss Federal Polytechnic School, Zurich in 1896 .
A a8l A jaally (Bal) g ) o gy 91} (B Al (il <l Jual
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He was appointed as a lecturer at the University of
Bern in 1908 .

1908 4w & dmala (A | ualaa Al o
In 1916, he was appointed as the president of the
German Physical Society .

Ailal¥) Ay 5l Adgmaadl Ui ) dduat a3 < 1916 als 4
As he was Jewish, he moved to the US to escape
Hitler and the Second World War .

Lnallad) o adl g HUA (e R Baadal) cil¥ ol ) JEG ¢ Lagga S AY
Al
He had uncombed hair and never wore socks, Even
at posh dinners he would arrive all untidy with
crumpled clothes ,and of course no socks .
Cllia A s ) el £ g 0S5 alg Laild ladiaa S b adi (S
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As an adult he often forgot appointments and his
lectures were a bit difficult to understand .
ol pany | caall (e S g e gall s S La WIS ¢ AL (adlis
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Even though he was a bit shabby and a bit difficult to
understand, in 1915 he rocked the world with his
Theory of Relativity .
ale (A Al Y) dagd gy g gl parg plile g S Al (e a8 ) o
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In 1919 the theory was proven right by an
experiment. He became famous literally overnight
and all of a sudden he got invitations to go all over
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the place, as well as getting honors from all over the
world .

G sl 9 4 paal) MA (e 4B daua @ild) 251919 ale 4
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His other discoveries led us to have all sorts of
things today like garage door openers, television,
and DVD players .
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Einstein married Milena Maric on January 6, 1903.
They had two sons together Hans and Eduard .
Al Laa cpalg Ladls 1903 _iliy 6 (2 chbe Lilia (e iyl 7 935
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He divorced Maric in 1919 and the same year,
married his cousin Elsa Lowenthal but she died
before him.

A Cpa o ¢ A alal) B9 1919 ale B el jla Ay g Cplidiy ik
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Einstein was a campaigner for the civil rights of
African Americans and went so far as to pay the
tuition fees of a black student .
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While he loved sailing, Einstein was famous for being
a terrible sailor who often flipped his boat and
needed rescuing .

Gy S La Lllad Lagdad | jlay 439 gl ¢ Jlagl) quag Gulidid) OlS Laly
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Einstein was asked to be the President of Israel, but

he turned down the offer . }
o) by Adsd ¢l el Uiy (198 O Gl (e ks
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He won the Noble Prize for Physics in 1921.
bl 8 o i e (il Jan1921 ale 4
Einstein submitted four important scientific papers in
,1905 :

Brownian motion ,the Equivalence of Mass and
Energy, The Photoelectric Effect and Special
Relativity.
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Albert Einstein died on April 18, 1955 at the age of 76
His brain was stolen by Thomas Stoltz Harvey during
the autopsy without his family’s permission .

Lle 76 Jaly e ¢e 1955 Jsl 18 (A cpliddd) i Ay
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Alexander Graham Bell
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We all think of the phone when it comes to Alexander
Graham Bell, as he was the inventor of this amazing
piece of technology .
£ Sl OIS dua ¢ Ju alal a paieslly ) Gl Ledie Ciilgd) B Sds LS
L ol SN e Al ) dadall) oda
Alexander Graham Bell was born in Edinburgh,
Scotland on March 3, 1847 .

1847 (sl 3 A 1aliSu) ¢ 5l & Juala) ja et Al
He grew up in Scotland and was initially home-
schooled by his father who was a professor .
i) S o3 sall g b Ao Aol B J3ial) A daalal sl o jaiest) AL
He later attended high school as well as the
University of Edinburgh .

53] Aol B dulal o 8 A AL jally 13 3y (32
He was best known for inventing the telephone .

. ailgd) g1 AL Jw ald) PR REVERA

He first became interested in the science
of sound as both his mother and his wife were deaf.
LULS Al g9 4all g Y Alaal) A Cigpuall alay Waiga ala) o jaiesli sl
L Otlanal
His experiments in sound eventually allowed him to
send voice signals down a telegraph wire .
Al oo 4 gua &l L) Jlea by Algdl) 2 @guall 8 4y et A e
. il ali
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He hired someone to help himin his work , his name
was Thomas Watson. The two of them together came
up with the telephone..
gl dua ¢ gudl g (b g dans) ¢ Alas (B dldeluial Lol alid
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The first words spoken were by Alexander on March
10,1876. he said, “Mr. Watson ,come here, | want to
see you ".

1876 (uute 10 (& ilgd) e jaiesl) gy al€5 A1 A 6¥) claldl) il
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He called Thomas Watson from New York
City. Watson was in San Francisco .
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Loads of other scientists had very similar ideas and
he had to race to the patent office to make sure he
was the first one there and that he would be known
for inventing the telephone.

) B o) dgle (S g 13 Agaldta S8 (p AV slalal) (e Sl gl S
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He actually had loads of inventions and did
experiments in many different areas of science. Here
are some the things he invented
Ylaa (e Band) B el s aly cle ) AN G sl Jadlly 4gal s
t e A AN sLEY) (g oda g, Adlidal) a glal)

Bell invented the first metal detector which was used
to try and find a bullet inside of President James
Garfield .

Usiad) A glaal daladiiad ol oAl g Odlaad) (o BESY Slga Jg) Ju £ SR
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He also invented Audiometer : A device used to
detect hearing problems .

110




o) JSldia o CRSU andiing g g2 91 gandd) (uliia £ A LaS
He did experimental work on aeronautics and
hydrofoils
_@M\gjﬂ\j&\ju\&swﬁﬁ&qeﬁw
He invented ways that helped in teaching speech to
deaf people .

. asall 23Sl added 8 Ciaelu Bk g 1) g
He made a device to help find icebergs .
Cdgadall Jual) e gfall 8 Basluall 1 jlga pdia Las
Bell did not like to have a telephone in his study as
he found it was too distracting .
oSl i Al) CEES) ASY ASSa B il D) Ja it quay ol
el
He died in Nova Scotia in Canada on August 2, 1922.
L1922 plo (b (a PN (B 1A LS B (B A
Upon his death, every phone in the US and indeed
North America was silenced for a short period to
honour him .

Alladl) 1Sy sal g Bandiall cilY gl A i) ggd) JS Jae Cilly) a3 ¢ Alld g Aic
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John Dalton
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John Dalton was a British scientist who made many
Important discoveries indifferent fields .
Cilida & dagall CBLAISY) (ra paally ald Ay alle d G583 G50
R BN
John Dalton was born on September 6, 1766 in
Eaglesfield, England, United Kingdom .
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Dalton's family was too poor to support him for long
and he began to earn his living at the age of ten .
(b Iy ALy gha 3 il Ao (ha (STl uny 12 5 b () gl Alile cuils
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He was a Quaker as both of his parents were
Quakers. Quakers were Christians but they were
considered dissenters by the established Church of
England .

o S esl | S esh e LLS dgall g S Y 58098 (e G silla S
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This was also the reason why he was not allowed to
attend or hold a university position . He taught
Instead at a school his brother founded for Quaker
students .
ad | ey cuaia A9 gl GaL A plewd) ade couaw Uay) 134 (s
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He started teaching there at the age of 12 years.
When he was 19, he became the principal and
continued this role till he was 26 years old .
) sl ¢ lWle 19 o e S Ladie g Lale 12 i A ALY (i) oy
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Dalton never married and had only a few close
friends. As a Quaker, he lived a modest and
unassuming personal life
LS AY 5 Cm i) slBaal) (e ol dae (g gu dgal (O Al g (sl 7 9 o
 Aad) gla dpadd Bl (e A88 S 6 (e
In 1793, Meteorological Observations and Essays
became Dalton’s first ever published work .
Jsdia Jee Jgl sl e ) el g cilliadle Casal « 1793 ale
QI By e
He had a special interest in meteorology and the
Atmosphere.

. 6.9l Cdlad) g 4y gad) e YU ald alaia) 4pal IS dua
He is well known for his research and contributions
to Atomic Theory .

A Ayl 8 Allalgud g 4dlagls I g rae SR
According to his theory, the Atom is the simplest unit
and everything is made from atoms .

(0 B siuan gl JS g Balal) B g s Jacul (o BLAN (b ¢ Ay dall B g
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They cannot be made or destroyed and can only be
joined in special ratios .

Gy V) aranl) gudany Leda ) (Say W g LgBU) o) Lgda oS3 Sy Wl )
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Atoms of a given element are identical in size, mass
and other properties; atoms of different elements
differ in size, mass and other properties .
AlidS g 5 AY] pailadld) g ALKl § aaald) b Adldia e aic @ 3
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Atoms of different elements combine in simple
whole-number ratios to form Chemical compounds
LS o (oSl ddasy dasaa dlae | Gy 4B pualind) <) ) aad
diliass
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In chemical reactions
atoms are combined, separated or rearranged.
Lt s dale) gl Lebiad gl il A grad ally ¢ dlanst) cdle i) b
John also conducted many ground breaking
researches in color-blindness that is known as
Daltonism .
iy i g mall ) oY) as BB N Glal) (e aaad) L) 92 5 A
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In 1995, it was discovered that Dalton had a very rare
form of color-blindness and
he was able to see just one color, yellow .
=S (e 12 U IS e Ay illa o L) a3 ¢ 1995 ale
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His work on barometric pressure led to his
publication of a series of papers called
Experimental Essays .
MJ\JJY\QAMOJ&UJ! é#\w\&cw x|
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Dalton was also given the nickname ‘the Father of
Meteorology’ by English scientist John
Frederic Daniell .

G (¢ SN allal) 8 (e Ay gad) dba ¥ gl Gl dagde (g3 Al LaS
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Dalton published the first table of relative atomic
weights of atoms of the elements It contained
6 Elements .
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In 1803, he introduced Dalton’s Law that stated ‘The
total pressure of combined gases is equal to
the partial pressures of each of those gases
separately .
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For the 26 years prior to his death, Dalton lived in a

room in the home of the Rev W. Johns botanist, in
George Street, Manchester
¢ Fiox sl ) J3a S Ad S B gl hle ¢ Ay Jd lle 26 Bl
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Dalton suffered a minor stroke in 1837, and a second

In 1838 left him with a speech impairment ,although
he remained able to perform experiments.
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In May 1844 he had another stroke; on 26 July 1844
he recorded with trembling hand his last
meteorological observation.
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On 27 July 1844,in Manchester, Dalton fell from his
bed and was found lifeless by his attendant .
GRAA) 032 9 90 et (3o 5N D ¢ lwdiila 2 < 1844 sl 27 (A
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Dalton died at age 77 at the time
, Bl A ALl 77 seadl (e iy Gl (glla A
Dalton's funeral was honored and attended by more
than forty thousand people,included representatives
of the city’s major civic, commercial, and scientific
bodies.
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Pythagoras
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Pythagoras was a Greek mathematician and also
_spiritual leader and philosopher .
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Pythagoras was born in Samos a little island
off the western coast of Asia Minor .
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It is said that he had a good childhood. Growing up
with two or three brothers, he was well educated .
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He did not agree with the government and their
schooling ,so he moved to Crotone and set up his
own little society of followers under his rule .
A5 9US Adgaa ) S8 M ¢ agaddlatg dagSal) pa (g8 U (385 ol
. 4aSal gl All) LAY e psiual) daaiaa L&)

116




His followers did not have any personal possessions .
and they were all vegetarians . Pythagoras taught
them all, and they had to obey strict rules.
pgals G (il Bpan | 5ilS 5 dpadid cilSlian (o) 4ol gal 0% o
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Religion was important to the Pythagoreans
They swore their oaths by "1+2+3+4" .
(which equals10). They also believed the
soul is immortal and goes through a cycle of
rebirths until it can become pure.

They believed that these souls were in both
animal and plant life
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It is believed that he was the first
person who referred to himself as a philosopher. His
theories are still used in mathematics today
i geald Ad) Jo Audi ) JLd) padld Jg) S Ad) aliag
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He is best known for introducing the Pythagorean
Theorem which states that “a right-angled triangle,
the square of the hypotenuse is equal to the sum of
the square of the other two sides .
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Pythagoras strongly believed that the Earth was
round and that mathematics could explain
the physical world .
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He also gave an idea that the stars and planets in the
universe move according to mathematical equations
Y alaall 188 g & ol 0 ¢Sl B uS) 6811 g 2 gl () Laalia B ySh a2 LaS
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The Pythagorean Theorem is believed to have been
used by the ancient Babylonians and the Indians
i)y Cooalilall oaldB) Lgadiina) o (g g Ui 4y a5 f Any
It is also believed that he made some important
contributions in different fields including medicine,
music , astronomy etc .
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Pythagoras also had a great influence over other
philosophers including Plato .

Both of them had a similar approach .
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It is believed that he probably taught his pupils by
speaking to them as no books or writing by him
have been found .

S Ao giall axal Gl g agnd) aatl) A Cra 020Dl alay (S 4] Alia
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Stephen Hawking

Stephen William Hawking was born in January of
1942 in Oxford , England .
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His parents were originally from London ,but as Dr.
Hawking was born during World War Il it was safer
for them to move to Oxford to raise their children .
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When he was young , Stephen Hawking attended
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St. Albans School before eventually enrolling in
University College in Oxford .
GAih ) 08 Sl il A ey i o Ol Fadl ¢ ) phea IS Ladis
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Hawking’s father also wanted him to become a
medical doctor , but Hawking wanted to focus on
mathematics .
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However, at the time mathematics was not an
available major area of study at University College,
so Hawking decided to major in physics .
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Within three years of his enrollment , Hawking had
earned a natural science honors degree .
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In 1962, at only 20 years old, he enrolled in the
University of Cambridge to study in their department
of applied mathematics and theoretical physics .
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Just after turning 21, Stephen Hawking was
diagnosed with ALS (amyotrophic lateral sclerosis),
a motor neuron disease .
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Gradually, he became wheelchair-bound and had to
learn to communicate with a computerized voice .
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However, this did not stop him from studying and
excelling at physics and mathematics .
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At the University of Cambridge, Hawking worked
under Dennis Sciama . Just three years after starting
there, he earned his doctoral degree in physics by
writing a thesis called Properties of Expanding
Universes .
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Dr. Stephen Hawking studied the laws of physics that
make up the universe. He wanted to understand how
the universe was formed, how it works, and explain
its creation and evolution .
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His most notable work was on expanding scientists’
understanding of Albert Einstein’s theory of general
relativity .
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With careful calculations, Hawking found that the
universe must have started with a big bang. He also
stated that one day in the distant future it would end
with black holes .
cpadie Jladil Ty a8 o est) o) S gh 2o g ¢ ABBAN) cililuad) aladiuly
o 50 guad) Bl (g8 (g ) Sl (B La La gy 4d) L) 83

13 guad) g8 (Fiad 3 ) gua

kkkkkkkkkk
AL Cpaali cpliadl) A Syad d8US i) dilaia Ll o1 guad) o g8l i s
O Eua by Jgiadl Ghaga yiiad g ¢ Apad ALS ¢y gala (3585 A B S
Cro Y ¢ o) Ao Juatiacall (e Juadi 3 g8y Ada guiaa o giil) o ALiS

122




Lpudi e RS Lgillg ¢ s 5 Y daglanad) Ghoa gl ol cplagud) cgllll g
AN Ga (g o adiig dgalis AN Balal) JIA (e
kkkkkkkkkkkkik
Because of these analyses, Hawking began working
on what he called a “theory of everything,” which
would hopefully be able to mathematically describe
general relativity (large-scale universal laws) in
harmony with quantum mechanics (study of very tiny
particles inside atoms )
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A discovery from this research was that black holes
are not completely void of light, as previously
believed. In order for general relativity and quantum
mechanics to work in harmony, black holes must
emit radiation that can fade away over time .
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This black hole-emitted radiation is referred to as
Hawking radiation. Another discovery that came from
this new understanding was that the universe does
not have specific boundaries or edges .
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One of his most well-known publications was a book
called A Brief History of Time, in which he describes
his researchinto how the universe began and how it
continues to grow and expand. He published many
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other books during his time as well, on black holes
and on his own life .
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Dr. Stephen Hawking also received many awards for

his ground breaking work throughout his life,
Including the Presidential Medal of Freedom, the
Fundamental Physics Prize , the Wolf Foundation
Prize, and the Copley Medal .
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Hawking’s research allowed him to travel to give
lectures. In 2009, he began working as the director of
research at the University of Cambridge department
of applied mathematics and theoretical physics,
where he had earned his education .
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Dr. Stephen Hawking passed away in 2018, at the age
of 76 .He has three living children and grandchildren .
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John Logie Baird
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John Logie Baird was born in 1888 in Helensburgh
,Scotland. His father worked in the clergy .
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In his early life, he was frequently sick, but he
enjoyed spending his time tinkering with inventions
and showing early signs of an engineer’s mind .
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One of the first things he engineered was a telephone
rig that connected his house to the houses of his
friends in the neighborhood .
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Eventually, he used this creative thinking in his
education at the Larchfield Academy, and then later
at the Royal West of Scotland Technical College .
ai i ¥ Aranals] 8 dagdad A Lo lay) Sl 10y aadiad ¢ Algdl) A
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Later, Baird attended the University of Glasgow.
Unfortunately , his education at the University of
Glasgow was disrupted by the onset of
World War | .
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Due to his illnesses, he was not permitted to join the
military and serve in the war
Instead, he took a job as a supervisory engineer at
the Clyde Valley Electrical Power Company .
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After the war, he sought to establish himself in the
business world, but was unsuccessful. Instead, he
decided to conduct experiments in the hopes of
developing what would later become television .
a9 g g Jus ¥l Jay gl ) aBih O m Qs dsls qall
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He moved to the south of England and worked on his
new project. His first attempt was made of various
random equipment, but in 1924 he could send the
Image of an object , albeit unstable, from a few feet
away .
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By 1924, he had experimented with television by
transmitting outlines of objects . By the following
year, he had successfully televised human faces that
were visible enough to be recognizable.
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The very next year in 1926, Baird was able to
successfully demonstrate televising of
objects in motion. He presented his findings
at the Royal Institution in London .
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The following year, Baird’s television system was
able to be transmitted across more than 438 miles

/ of telephone wire.
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This allowed a television transmission from London
to Glasgow , and, being the first scientist to
accomplish this, he created the Baird Television
Development Company .
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In 1928, Baird’s company was also the first to
accomplish transatlantic transmission of television .
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Due to his success, the German post office provided
him the facilities necessary to develop a television
broad casting service in 1929, as his mechanical
transmission system was the only one in operation at
the time .
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Originally, sound and vision could not be transmitted
for television at the same time. This was quickly a
mended however, and by 1930 television had
simultaneous sound. .
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Color was ready to be implemented into television by
1928 ,and stereoscopic television research was
underway, to be completed in 1946 .
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John Logie Baird passed away in 1946 at the age of
58 due to a stroke.
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He is buried with his family in a Helensburgh
cemetery in Scotland .
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Andre Marie Ampere
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Ampere was bornin 1775in Lyon, France, to a
wealthy family . His father wanted him to have a more
hands-on education outside of a schoolhouse .
Juang Gl oall g 311 28 g & 55 Abilad ¢ L ¢ (gl (B 1775 ple el Al
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This meant an informal education system in which
children learn by experience and nature .
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Andre used his family’s vast personal library to teach
himself math, and by the age of 12 was already
studying advanced mathematical formulas .
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Unfortunately, at that time in France it was
dangerous for noble families, and Andre’s father was
Killed during the Revolution .
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In 1799 Andre was offered his first job, as a math
teacher. He was successful enough in this position
that three years later he earned the title of professor
of chemistry and physics .
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During his time as a professor, he continued his
research in mathematics, sending publications on
new theories to the Paris Academy of Sciences .
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By 1804, he moved to Paris to become a tutor at the
Ecole Polytechnique .
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He taught there for a long time, also giving lectures
In physics, eventually becoming the experimental
physics head at the College de France .
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In 1814, the new Institute Impériale, which would
eventually become part of the Academy of Sciences,
Invited Ampere to join .
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In 1820, Hans Christiaan Orsted’s discovery of
electric current affecting magnetic activity was
shared with the Academy of Sciences.
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This discovery excited Ampere, and he began
conducting his own research on how electricity can
Influence magnetism .
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Ampere’s research revealed that , depending on the
directions of the currents, electric currents along
wires can attract or repel each other, much like
magnets. This new area of research led to the
development of Ampere’s law .
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Simply put, Ampere’s law states that the repelling or
attraction of two electrical current wires is influenced
by their lengths and power, similar to the activity of
magnets .
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In order to explain this phenomenon in physical
terms, he described a particle that he called the
electrodynamic molecule, which he believed could
generate electric current through their movements .
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He was correct, and this particle is now known as
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an electron . /
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These discoveries led him to new inventions, such as
the solenoid , a coil of wire wrapped in a helix
formation , and an electrical telegraph .
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Another interesting facet of his research was in
chemistry .He is responsible for the idea behind the
discovery of the element fluorine, but the actual
discovery wasn’t made until 1886 by Henri Moissan .
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In 1827, Ampere published the Memoir on the
Mathematical Theory of Electrodynamic Phenomena,
which referred to this new area of study as
electrodynamics .
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In 1881, the ampere was officially recognized as the
name of a unit of electrical current .
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He also has the honor of being one of the 72 names
of French scientists, engineers, and mathematicians
engraved into the Eiffel Tower .
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Andre Marie Ampere passed away from illness in
1836. He is buried in the Montmartre cemetery, along

132




with other famous French academics, including his
son, Jean-Jacques Ampere, who became a professor
of linguistics .
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