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Carbon is one of those rare elements on earth known to us since antiq-
uity. It is the fourth most abundant element in the universe by mass after
hydrogen, helium and oxygen and considered to be an essential ingredient in
all forms of life on earth. In the human body, it is the second most abundant
element (about 18 %) by mass after oxygen. Among many allotropic forms
of carbon, graphite and diamond are the best known. Graphite is opaque
and blackish in color while diamond is stiff and highly transparent.

Carbon surprised us once again in 2004, when scientists were able to make
a thin flake of graphite, known as graphene, merely one atom thick but 100
times stronger than steel. Carefully rubbing a fine piece of graphite against
a scotch tap gives you the world’s most astounding material, graphene−
novel both in structure and properties. The 2010 Noble Prize in Physics was
awarded to two UK based Russian scientists working at the University of
Manchester, Andre Geim and Konstantin Novoselov, for their groundbreak-
ing experiments regarding the two-dimensional material graphene. Graphene
was disguisedly present in the pencil streaks of every school child for more
than a century, but it was only “discovered” in 2004. How surprising!

Once obtained, this mere trace of a pencil’s tip, offers you equally ex-
citing physics as in the multinational, multi-billion Large Hadron Collider
(LHC) at CERN. The fundamental physics that lies at the heart of this
2−dimenstional wonderland marries high-energy particle physics and rela-
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tivity to the condensed matter physics. This new material, the thinnest and
strongest ever, outperforms all other known materials as a conductor of heat.
Graphene’s honeycomb like hexagonal structure is so dense that not even the
small helium gas atoms can pass through it. What make graphene different
from other materials is its unique electrical properties and ultra-low cost due
to which it promises immense potential in electronics and many other areas.
Under normal conditions, it is found to be an excellent conductor of both
heat and electricity and its electron mobility is 100 times faster than silicon.
Even at very low temperatures, the electrons in graphene do not slow down
and act as if they have “no mass”. This simply means that graphene never
stops conducting.

Its electrical and thermal conductivity, transparency and strength trans-
form it into an ideal candidate for composite materials. For this reason,
it can be used in many areas ranging from fuel systems, electric batteries,
lighter aircraft and automobile parts, cell phones to computers. Many scien-
tists think that due to its high energy storage capacity, graphene will soon
be the successor of semiconductor technology. For these reasons, Graphene
has been touted as the “miracle material” of the 21′st century.

Given its mind-boggling properties, one can ask why did it take so long
to discover graphene? The answer is simply that no one was actually pre-
pared for celebrating this simple and seemingly ordinary material. Many re-
searchers in the past tried to create think films similar to graphene but due
to very less stability and effectiveness, they were unable to form any perfect
layer. The extraordinary electronic behavior of graphene makes it a test-
bed for the foundations of theoretical physics. It’s befitting thin-structure
and high conductivity makes it a potential candidate to test the Casimir
effect. Graphene, being important both from the fundamental and applied
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points of view, is increasingly drawing attention of the scientists from differ-
ent disciplines. And having earned the fame of “the poor man’s material” is
transcending across the economic bounds and barriers where the luxury of
astronomically expensive particle accelerators is not possible.

We now present before you what the leaders in the field have to say about
graphene. According to the Noble Prize Committee,

“A hypothetical one-metre-square hammock of perfect graphene
would be strong enough to support a four-kilogram cat. The
hammock itself, just one atom thick, would weigh roughly 1 mil-
ligram, about the same as one of the cat’s whiskers, and would
be virtually invisible”

According to James Hone, a research scientist at Columbia University,

“It would take an elephant, balanced on a pencil, to break through
a sheet of graphene the thickness of saran wrap.”

As reported by P. Genapati, the Gadget lab reporter,

“Clothing could have been dyed with graphene that could hold
an electric charge. Information stored in the graphene might
allow people to monitor physical functions or just charge their
cell phone by placing it into the pocket.”

According to Professor Andre Geim, the current co-holder of the Noble Prize
in physics,

“Graphene is not just one material. It is a huge range of materials.
A good comparison would be to how plastics are used.”
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Almost 200 multi-national companies, many industries and cooperation’s
have already started investigations to identify the possibilities and appli-
cations of graphene. It was also the subject of almost 3000 research pa-
pers in 2010. Samsung, one of the biggest investors in research, already
demonstrated a 25-inch flexible touch-screen using graphene. The world fa-
mous company IBM announced on 12th April, 2011 that they have made the
world’s fastest transistor (working at a speed of 155 GHz) using graphene
and also hinted that they might go into commercial production very soon.

The Khwarizmi Science Society (KSS), in collaboration with Department
of Physics, School of Science and Engineering, Lahore University of Manage-
ment Sciences (LUMS), organized a three days lecture series on “Graphene
Physics”. The central theme was to teach basic physics involved in graphene
system to young scholars and researchers, to highlight the importance and
applications of this new form of carbon and to create awareness of ongoing
research trends and developments in this field.

President KSS, Prof. Saadat Anwar Siddiqi, in his inaugural address,
warmly welcomed all the participants and guests and stressed the need for
the utilization of human resources for the betterment of Pakistan. Two
most distinguished and eminent scientists of Pakistan, Prof. Dr. Riazuddin
from National Centre for Physics and Dr. Kashif Sabeeh from Quaid-e-
Azam University, Islamabad, shed light on different aspects of “Graphene”,
delivering detail lectures focusing on basic physical concepts involved in it
and familiarizing the audience with ongoing research experiments on this
material.

The event received a very warm welcome by a large number of students,
young researchers and faculty members from different institutions who ac-
tively participated in it. At this occasion, they congratulated the KSS team
for arranging this marvelous event and appreciated their efforts in promoting
and strengthening the scientific culture in Pakistan. At the end, certificates
were also distributed among the participants. Video recordings of the lectures
are available on KSS’s webpage.
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