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turning over the Dashtaki’s works, we
somehow specify Primacy, recency of
the period of his activities in commis-
sion; then we introduce the structure
and content of Lawami in a general
way. Due to the span of planet models in
commission, according to existed pre-
scriptions of Lawami, we report and
survey the Dashtaki models of superior
planets. Then, we show that Dashtaki
during mentioning the model of Nasir al
-Din TasT in Tadhkira with refrencing to
Al-Tufifa al-Shahiya offered the final
model of superior planets of Qutb al-

DinShirazi as the correct model. During
showing the right perceive of Dashtaki
from this models, we did not exclude
the possibility of actuality of his claim
for having new models in his missing
works. At the end of research the glanc-
ing reports of Dashtaki’s models for
moon and internal planets which would
be in next research will be specified.
Also, we brought critical edition of the
section related to superior planet
of Lawami* in the appendix.

whom we wish the best.

From this number we have some changes in our editorial board col-
laborating with a new Chief Editor. We also appreciate the valuable
efforts of our ex-chief editor, Mr. Abouzar Farzpourmachiani, for

Institute for the History of Science, University of Tehran
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tual relations between different types of
researchers — theologians, philosophers,
and scientists of this important period in
the intellectual history of the Islamic
civilization. It can also show how the
work of Ibn al-Haytham was received in
the cultural domain of Iran almost one
and a half century after his death.

Keywords:Fakhr al-Din al-Razi, Ibn al-
Haytham, geometry, Jami al-uliim

(Compendium of the Sciences), Shrh
Musadarat Uqlidis (Commentary on the
premises of Euclids Elements), Hall
Shukik Kitab Uglidis fi al-USil wa
Sharh Maanih (On the Resolution of
Doubts in Euclids Elements and inter-
pretation of its Special Meanings)

Thesis Submitted for the Degree of M.A in History of Science in Institute for

the History of Science

Chemistry in Dar-al-funun

Tahereh Bagheri
Under Supervision of Dr. Kouhkan

Abstract

One of the essential researches on
the history of science in each place is
the time and method of entrance of
modern science to the territory. Chemis-
try is a branch of natural science which
it’s basis, as well as all other branches
of modern science, was imported to Iran
from West and has been taught in Qajar,
when Dar-al-funin was founded by
Amir Kabir. The present study examines
the causes of needing for modern sci-
ence in Qajar, the historical and social
context of foundation of Dar-al-funiin
and the work of the first teachers and
translators in chemistry.

For this purpose, the treatises that
remaining in the libraries and textbooks
in Qajar were studied and reviewed.
Thus, it can be possible to study scien-
tific and beyond scientific viewpoint of
elites as well as concentrate on books
which concentrated on the elements was
known by that time.

Keywords: Amir Kabir, Dar-al-funiin,
Qajar, Chemistry, Modern Science, Ele-
ments.

Models of Superior Planets
in Ghiyath al-Din
Mansiir Dashtaki's Lawami®
al-Niriya

Mohammad Hadi Tabatabaee Yazdi
Under Supervision of Dr. Amir
Mohammad Gamini

Abstract

In the early years of the
16" century along with Copernicus and
the contempory in Europe astronomy, at
the heart of the philosophical school
of Shiraz, a famous philosopher
named Ghiyath al-Din
Manstr Dashtaki(1461-1541), consid-
ering the Maragheh scientists’ leg-
acy, creates multiple literature on the
board. While criticizing Ptolemaic mod-
els of superior planets, he claims that he
prepared new models to solve the prob-
lems using the least number of spheres.
These models are presented without
proof referring to the ManSiriya, Lawa-
mi® al-Niriyaand his Ma“arij. Only two
copies of the Lawami® are available
from these three books up to this re-
search time. At first, the known parts of
his life based on available resources are
reported, then his contempories and the
possibility of his contact with Shams al-
DinKhafr1, Qushji and others 1s dis-
cussed. By scrutinized analyzing and




more attention to this subject and pro-
duced monographs on it. In this paper,
we show that among these works, an
Arabic version of a treatise attributed to
an otherwise unknown pharmacist
named BDIGHURS, as well as The
treatise on Substitute Drugs by Razi
have excerced the greatest influence on
the works written on this subject till the
18" century A.D. and that Raz1’s treatise
i1s greatly influenced by the work of
BDIGHURS.

Keywords: Islamic physicians, “the six
necessary causes’”’, sports

Shikarnameh-ye Malikshahi and its
importance in Historigraphy of Sci-
ence

Amin Mojellizadeh

Department of language and persian
litrature, Faculty of Humanitites, Na-
jafabad Branch, Azad Islamic Univesity,
Najafabad, Isfahan, Iran

Dr. Jamshid Mazaheri

Department of language and persian
litrature, Faculty of Humanitites, Na-
jafabad Branch, Azad Islamic Univesity,
Najafabad, Isfahan, Iran

Dr. Mehdi Nourian

Department of language and persian
litrature, Faculty of Humanitites, Na-
jafabad Branch, Azad Islamic Univesity,
Najafabad, Isfahan, Iran

Shikarnameh-ye  Malikshahi(The
Malikshahi Book of Hunting) which 1is
also known as Shikarnameh-ye Khus-
rawi, 1s a book prepared in the
5"AH/11"™ AD century by Malikshah’s
order and Nizam al-Mulk’s patron-
age.The book’s actual redaction is due
to abu al-Hassan Niyshaburi. This book-
refersto many other books on Falconry
and Hunting (Baznameh and Shikar-
nameh) especially the translation of the
“Shikarnameh-ye Antshirawani”. It in-
cludes an introduction on the history of

the writings about hunting in Iran till the
5"century and two part about training
and treatment of birds of prey and other
hunting animals. Unfortunately, due to
some mistakes in manuscripts cata-
logues, this work, which is one of the
most important scientific texts of the
Seljuk period, remains unpublished. In
this paper, we make a survey of differ-
ent aspects of this work and introduce
three manuscripts which exist in Iranian
libraries.

Keywords:Abi al-Hassan Niyshabiiri,
Shikarnami Malikshahi

The Theologian and the Mathemati-
cian:

Fakhr al-Din al-Razi and the Geomet-
rical Works of

Ibn al-Haytham

Hossein Masoumi Hamedani
Permanent Member of Persian Acad-
emy of Language and Literature

Fakhr al-Din al-Razi, theologian
and philosopher of the 12" century
(1148-1209), has a huge literary produc-
tion in many scholarly disciplines of his
time. Noth with standing some original
ideas which are mostly found in his
theological and philosophical writings,
most of his other works are compila-
tions based on other sources. Some of
these sources still exist, while most of
the others seem to have been lost for-
ever. Research on the the relation be-
tween al-Razi and his sources can expli-
cate the way he chose his sources and
the degree in which he transformed
them. In this paper some of the mathe-
matical themes borrowed by al-Razi
from the works of Ibn al-Haytham, the
great mathematician and physicist of the
10™ — 11™ century, are analysed and the
way he has changed and adapted them
to his purposes is discussed. This re-
search can shed a light on the intellec-
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Hasan Amini
Ph.D. in Philosophy of Science, Iranian
Institute of Philosophy, Tehran

Menelaus’ Sphaerica can be con-
sidered as the most important classical
text in the tradition of spherics books,
written with the aim of the solution of
problems arising in spherical astonomy.
Euclid’s Elements is the the most impor-
tant book on plane geometry. This arti-
cle aims at a comparative study of Me-
nelaus’s Sphaerica and Euclid’s Ele-
ments, to show that Book I of Sphaerica
1s an attempt to reconstruct Book I of
the Elements for the case of spherical
figures. We mention Menelaus’ achieve-
ments as well as the limits of his pro-
ject. The topic of the congruent triangles
is treated with special reference to the
differences which exist between the
plane and the spherical cases. We also
show that the spherical counterpart of
Euclid’s important theorm on the sum
of the interior angles of a triangle
(Euclid, 1/32) has been put forward, for
the first part, by NaSir al-Din al-TasT in
his Recension of Menelaus’s Sphaerica.
Keywords:Euclid’s Elements, Menelaus
of Alexandria, NaSir al-Din al-TusT,
Plane Geometry, Sphaerica, Spherical
geometry

Dar al-Funiin and its Role in Modern
Military Training in NasSir1 Peroiod in
Iran

Akbar Fallahi

Ph.D. Student of the History of Science
in Islamic Period, Institute for the Hu-
manities and Cultural Studies, Tehran
Gholamhossein Rahimi

Professor, Department of Mechanics,
Tarbiat Modares University, Tehran

Dar al-Funtn is the first center for
systematic modern science education

and new military training in Iran. As far
as the military disciplines are con-
cerned, theoretical and practical training
of the students, as well as troops and of-
ficers, authoring and translating books
on military disciplines, regular examina-
tions and upbringing a generation of
students in new military tactics are the
most important achievements of this
school. The pinnacle of success and ef-
fectiveness of Darulfuniin was the first
few years after its establishment (1268-
1276 AH) and then the school entered a
period of decline. In this paper, we try
to study on the new military training in
Darulfuniin in Nasir al-Din Shah’s era
(Nasir1 era): the methods of teaching,
the teachers, educational programs, stu-
dents, authors and translators of military
books are the most important issues dis-
cussed in this study.

Keywords:Darulfuntin, Nasir
Shah, Artillery, Infantry, Cavalry

al-Din

The place of Razr’s Treatise on Substi-
ute Drugs in the Pharmacological and
Pharmaceutical Tradition of the Is-
lamic Period

Younes Karamati
Associate Professor, Institute for His-
tory of Science, University of Tehran

The interest of physicians and
pharmacists in the substitution of simple
drugs by other drugs goes back at least
to the first century A.D., where some
dispersed references to this subject are
found in the Materia medica of Dis-
cords (fI. 50-70). Nevertheless, the old-
est coherent list of this kind of substi-
tutes is given as the 25™ chapter of the
7" Book of Medical Compendium by
Paul of Aegina, written toward the mid-
dle of the 7™ century A.D. on the basis
of Galen’s doctrines. The physicians of
the Islamic period seem to have paid




a same sum), leave a magic square when
the borders are successively removed,
until there remains a third-order square
(for odd-order squares) or a fourth-order
square (for even squares).

As he himself tells us in the intro-
duction, Zanjani wanted to write a small
treatise, accessible to all those interested
in constructing magic squares. Indeed,
in less than ten pages he teaches the
reader how to form bordered magic
squares of any size, by means of general
methods applicable to one of the three
categories of order: odd-order squares
(with an odd number of cells n=2k+1 in
each row), evenly-even order squares
(the number of cells in the rows is even

and divisible by four, thus of the form
n=4k), evenly-odd order squares (the
number of cells is alsoeven, but divisi-
ble by 2 only, thus of the form n=4k+2).

Since this treatise was supposed to
be largely accessible, there are no dem-
onstrations or mathematical explana-
tions. And we know that it had a great
success: of the manuscripts extant today
presenting the subject of magic squares,
it 1s the one most found in manuscript
libraries. That is, it was repeatedly cop-
ied since now eight centuries. No better
proof of the quality of Zanjani's treatise
can be given.

14™ issue of Iranian Journal for the History of Science(Tarikh-e Elm)

The 14" issue of Iranian Journal for the
History of Science(Tarikh-e Elm) is
published by Institute for the History of
Science, University of Tehran. It con-
tains seven Persian.

Al-Tusr’s Recension Method in Com-
parison to the Maghribr’s Recension
of Theodosius’ Sphaerica

Masoumeh Amirimoqaddam

M.Sc. History of Science, Institute for
the History of Science, University of Te-
hran

This article examines al-Tusi’s and
Maghribt’s recensions of Theodosius’
Sphaerica by comparing their features
and differences. Al-Tusi adheresto the
original text of Sphaerica, however, by
adding some postulates and three lem-
mas, he enriches the mathematical struc-
ture of the treatise. Al-TGST’s composi-
tion style reveals that he intended to
prepare a pedagogical textbook, his
statements are concise and precise and
he presents demonstrations for all the

theorems. Several manuscripts of al-
Tusi’s recension are extant, one of
which has been transcribed before his
death. The only other extant recension
of Sphaerica belongs to Muhyeddin
Maghribi. Maghribi changes the style of
the original text by merging some theo-
rems, changing the demonstrations and
modifying the diagrams. Although he
inserts some additional lemmas into the
text, he leaves some simple proofs in-
complete. One of the extant manuscripts
of Maghrib1’s recension has been tran-
scribed prior to his death. In sum, we
can say that TasT’s recension enriches
the mathematical content of the treatise,
whereas Maghribi’s recension includes
some superfluous and superficial
changes and lacks the mathematical
force of TusT’s recension.
Keywords:Muhyeddin Maghribi, Nasir
al-Din Tusi,spherical geometry, Tafwir
Ukar, Theodosius

Spherical Interpretation of Plane Ge-
ometry in Menelaus of Alexandria’s
Sphaerica
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Tschaikovsky’s Opera Jolanta?” asked
Dr. Detlev Quintern(Prof. Dr. Fuat
Sezgin Research Foundation for the
History and Science in Islam). Jolanta,
who was born blind, grew up like a
normal child, taught by the Arab
physician Ibn Yahya from Cordoba. She
wasn’t aware that she was “unseeing”,
because she was never told that she
couldn’t see. So it was not surprising
that a youngman named Tristandidn’t
reconcognize it when he fell in love
with her. Tschaikovsky’s opera deals
with the complex issue whether
“seeing” is replaceable with other
senses such us touching or “seeing with
the heart”.

Thursday: Poetry and Architecture

The day started with a poem,
presented by Dr. Christiane Czygan
(University of Hamburg, Germany). It
was about “light and darkness in the
imagery of Kanuni Sultan Siileyman’s
Third Divan: Oh, my well-formed
cypress, since Muhibbl saw your face
like daylight”. She embedded Sultan
Stileyman’s poem into the historical
context.

The next presentation was about
“Natural Dyes from Plants and their
Practical Applications”.  Dr. Ingrid
Hehmeyer (Ryerson University,
Canada) told about specific plants used
to dye for natural cloth and the
techniques of dyeing methods. She
showed practically how to dye cotton. It
was very interessting to observe the

changing of the colour into red using
granulated safflower and madder.

Last but not least Muhammad
Mahdi Abdollahzadeh’s (Ph.D. Student
in  Archiecture, Shahid Behesti
University Iran) presented a paper about
“Natural Light’s Effect on Human
Health”. He emphasized the importance
of light in our surroundings. Architects
should be careful to plan bright living
spaces. He said that evenbathrooms,
where mostly no windows are installed,
should have wide windows.

After these illuminating
presentations we evaluated the
contributions and decided to stay in
contact and to keep on in exchanging
the knowledge and materials. Pictures
and information can be found on the the
Facebook address Summer School
2015 .

To round off the “Light and
Shadow” Summer School we went to
Sile, near to Istanbul. After arriving at
the beach of the Black Sea with stormy
waves we watched a wonderful sunset.
With a telescope, which Zeynep
Aydogan ( MA student, Fatih Sultan
Mehmet University, Istanbul) had
brought, we tried to observe the stars.
Despite the clouds Hani Dalee and
Maryam Farahmand named the stars
and showed how to identify stars.

'"Yurdagiil Ertem, Scientific assistant of the
Prof. Dr. Fuat Sezgin Research Foundation for
the History of Science in Islam, Istanbul,
Turkey. yurdaguel ertem@yahoo.de

Abstract of lecture presented by Prof. Sesiano in Institute for the History of
Science “Zanjani's treatise on bordered magic squares”

The Persian mathematician *Abd al
-Wahhab ibn Ibrahim Zanjani worked in
the years 1250 in Baghdad. He is the au-
thor of a small treatise in Arabic on bor-
dered magic squares. These are squares

which, in addition to the usual magic
condition (natural numbers, all different,
are arranged in the cells of a square in
such a way that each of the lines, col-
umns, and main diagonals must contain




mirror. He explained how this led Ibn al
-Haytham to an equation of the fourth
degree.He also described the instrument
that helped to solve the Alhazen
Problem.

Our mathematics survey went on
with Ruward Mulder and Sander Kooi
(Utrecht University, Netherlands). They
explained the determination of 7 to 16
decimals by al-Kashi. We computed the
square root of 3 and checked it then by
recalculating of the square several
times.

Dr.Dr. Alicia Maravelia (Hellenic
Institute of Egyptology), presented us
the “Enlightening Ophtalmiatric
Surgery from the Alexandrian Medicine
to Islamic Medicine”. Dr. Maravelia’s
presentation was a revealing summary
from the ancient time to the mediviel
period.

Our knowledge of ophtalmology
was enriched by Prof. Dr. Kadircan
Keskinbora (History of Medicine and
Ethics, Bahgesehir University, Istanbul)
who talked about “Classic Arabic-
Islamic Contributions to
Ophtalmology”. He told us about books,
describing precisely cataract surgeries in
the 10™ century. The instruments used
in eye surgeries are exhibited in the
Museum  of the Science and
Technology in Islamfounded by Prof.
Dr. Fuat Sezgin.

The next theme brought us a
“Historical Note on the Light Reflex”.
Dr. Mojtaba Heydari (Shiraz University
of Medical Sciences, Iran)shed light on
its pathophysiology and clinical
applications, focusing on what is set out
in al-Razi, thereby outlining the
progress he made compared to Galen.

Dr. Seyyed Hamdollah Mosavat
laid emphasis on the “Medical Aspects
of Light in Islamic Medicine”. He
explained that on particular nights the
lunar light effects health. For example
in the middays of a lunar month the

bloodstream is more active and so the
self-healing system of the body is
stimulated by the moonlight. That’s why
cupping is mainly made in the middle of
a lunar month.

Antonia Viertel, MA (PhD student
at Miinster University) gave an insight
into “Spiritual Medicine in Islam”. She
told about the “Cheering up the Soul”
by the Perception of Seeing in Ibn Qadi
Ba“albakki (13™ Century). In his book
“Mufarrih an-nafs” he writes on what
induces happiness and pleasure through
food, medicine, melodies and
fragrances. Antonia’spresentation was
mainly from Chapter 3: The sense of
vision. She set light to Ibn Qadi
Ba‘albakki’s  thoughts about colors,
light, darkness, form and
pictures.Accordingly to him cheerful
colors like red, white, yellow and green
induce the well-being of the soul.

Philosophy and Mystic

Our Summer School 2015 went on
with the brighteningpresentation of
“Suhrawardi’s (1 155-1191)
[lluminationist  Philosophy”(hikmet-ul
ishrak). Dr. Qudratullah Qorbani
(Kharazmi University, Tehran, Iran)
talked about the role and function of
light. He toldus about the interesting
relationship between light and darkness.
Suhrawardi considers everything that is
alive, moves and is existing as “light”.
Even the proof of God is based on this
symbol.

Another explanation of “existence”
came from Dr.Nader Schokrollahi
(Kharazmi  University, Tehran, Iran).
He presented the thoughts of Mulla
Sadra. He based his presentation on
Suhrawardi’s light-theory and
formulated his theory of “evolutionary
stages of being” in which “light” was
replaced by “existence” and “shadow”
by “quiddity.

“Who s

Ibn Yahya in
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candidate, University of Teheran, Iran)
offered a catchy presentation about
“Light, Shadow and Images -
Historising the Camera Obscura”. She
made clear that the Camera Obscura is
significant in the history of optics,
photography, and the history of art. As
she had promised she gave us the
opportunity to experience aCamera
Obscura, which can be entered. A set up
room helped us to comprehend the
function of the Camera Obscura. She
blacked out the windows with black
garbage bags and made a round hole (3-
4cm radius) in the garbage bag, from
which light could come into the totally
dark room. The are images of trees,
street lamps and walking people in
Giilhane Park appeared reversed on the
wall. We could also recognize the
colours of clothes of moving people.

Tuesday:Astronomy and Astrology

Our first session in the morning
opened to us the world of time
measuring.Prof. Fathi Jarray (University
of Tunis, Tunisia) talked about “The
Measurement of Time in Tunisia
through History”. Measuring time in
Tunisia was mainly with sundials. He
told us how shadows change in
direction and lengh due to the earth
travelling round the sun in an elliptic
orbit, and that the earth's axis is tilted at
about 26 degrees. There different types
of sundials, like horizontal, vertical and
equatorial sundials.

Our journey went on from Tunisia
to Jerusalem. M.Sc. Hani Muhammad
Ismail Dalee (Astronomy Outreach/
QEERI-Qatar Foundation) prooved us
the accuracyof the sundial which is in
the centre of the arches to the south of
Al-Agsa Mosque in the old city of
Jerusalem. Afterhe informed us how to
compute the sun time and watch time,
we cut and stuck together our own
cardboard sundials. Then we went out

and measured the sun time with our
sundials and computed the watch time,
noting the latidude of Istanbul ( 41°).

After a tea break another workshop
was waiting for wus. M.Sc. Amir
Moosavi and Elahe Javadi (University
of Tehran, Iran) handed out material for
an astrolabe. Every participant cut it
out. Amir stuck it together. And there
we had an astrolabe, which showed the
sky,noting months, days and hours, with
the stars and planets on a latitude of 40°.
So we could determine the positions of
stars and planets at a given time.

The transition from astronomy to
astrology took place with M. Sc. Viktor
Blasjo(PhD student at Utrecht
University, Netherlands). He presented
the “The Rationale for Astrology”. He
told how people could argue that the
positions of stars and planets influence
our personality, mood and decisions.

After an exciting discussion about
this topic the presentation went on witha
challenging workshop. This time we
had to compute the length of daylight on
our birthday with the Zawraqi
Astrolabe, which Dr. Wilfried de Graaf
(Utrecht University, Netherlands) had
prepared for each of the participants.
This astrolabe was a reconstruction on
the basis of the detailed descriptions by
the great mathematician and astronomer
Abli Rayhan al-Birini. Using the
zodiacal signs with the corresponding
Iranian months and western dates we
also had to compute the local time on
our birthday supposing the sun is on a
certain degree above the horizon.

Wednesday: Mathematics

The day started with the famous
problem of Ibn al-Haytham. Dr.Henk
Hietbrink (Utrecht University,
Netherlands) showed how to find the
point on the mirror where the light will
be reflected to the eye of an observer,
given a light source and a spherical




”Light and Shadow” Summer School in Istanbul (17-22 August 2015)

Yurdagiil Ertem'

Following UNESCO’s “Year of
Light”  the theme of the Fourth
International Summer School organised
by the Prof. Dr. Fuat Sezgin Research
Foundation for the History of Science in
Islam was “Light and Shadow”.The
Fuat Sezgin Research Foundation,
which is located in Giilhane Park, in the
former stables of Topkap1 Palace works
with the support and the co-operation of
the Fatih Sultan Mehmet Wagqf
University. Academics, postgraduates
and students came from all over the
World, from America, Africa, Europe
and Asia. As it has been in the last three
years, the presenters used participatory
activities to consolidate the exciting
knowledge presented to the students.

Monday:Optics

After the arrival of the

participants, Dr. Detlev Quintern (Prof.
Dr. Fuat Sezgin Research Foundation
for the History and Science in Islam)
sincerely welcomed the guests.
Prof. Dr. Selcuk Aktiirk (Istanbul
Techncal University) made an
illuminating introduction to the topic of
the Fourth International Summer
School. He explained UNESCO’s Year
of Light 2015 in relation to the past, the
present and the future of the science and
technology of light.

Related to light and vision Dr.
Peter Starr (Prof. Dr. Fuat Sezgin
Research Foundation for the History
and Science in Islam) set light to Ishaq
b. Hunayn’s (809 — 873) translation of
Nemesius’ Chapter 7 “On Sight”. We
learned how Ishaq explains Galen’s
theory of vision, as well as the theories
of Platoand Epicurus, with a focus on
the translations terms employed.

After lunch our focus on optics
went on with Prof. Dr. Elaheh
Kheirandish’s (Harvard University,
USA) presentation about the
“Checkered History of Early
Optics”.Her presentation covered the
development of optics as an early
interdisciplinary study, starting from
mathematical and natural studies
focused on vision during ancient and
medieval times, to physical and
experimental studies extended to light
and color.

After this comprehensive
introduction to the history of optics
Zeynep Kuleli spoke about Ibn al-
Haytham’s (965— c. 1040 AD) book of
optics (Kitab al-Manazir).Ibn al-
Haytham, known in the West as
Alhazen, is considered as the father of
modern optics.He believed that the duty
of a scientist who investigates the
writings of other scientists should be to
make himself an enemy of all that he
reads. He should also suspect himself
when he makes his critical analysis of it,
so that he avoids falling into prejudice
or leniency. He also gave a scientific
explanation of the process of vision and
is known for the earliest use of the
Camera Obscura.

Under the theme of optics Yiicel
Asikoglu (Ph. D. Student, Istanbul
University, Istanbul) presented two
items :aparaxinoscope, which is an
entertainment device with a series of
images andmirrors invented in 19th
century to create the illusion of moving
object, and asimple microscope which is
made with the lens used inside a laser
pointer; the microscope can show plant
cells and can be used with a smart
phone which takes the pictures of the
enlarged objects.

Maryam Farahmand (Ph. D.
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