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Chair's message
PROF. MAAMAR BENKRAOUDA

Physics, in the last few years, is going
through defining moments, where
new data and findings are pouring in
and some of it cannot be explained
within the existing theories.
Prominent among these findings are
dark matter and dark energy. The
strong indication of the existence of
the Higgs boson and possible
indications on the Ilimit of the
existence of super-symmetric
particles will certainly give a boost to
existing theories and beyond.
Breathtaking technological
advancements that we are witnessing
these days in many applications, such
as nanotechnology, have been and
are still originating from different
fields of physics. These
advancements allow us to probe new
frontiers and scales and do
experiments in physics that were
accessible only to thought and
imagination. Because of all of this,
the physics community believes that
we are at a crossroad for a new dawn
for physics where new theories are
needed to explain the new findings
and that it is very exciting to do
physics and be part of this
community at these crucial and
historical moments.

With the purchase of new
equipment, such as the Atomic
Force  Microscope and the
temperature variable X-Ray
Diffraction system, which adds to
the already-existing arsenal of
equipment run by our highly
qualified and diversified faculty
members, we believe that we are
now in a better position to do
more in-house research and
produce even better quality
results. Students can and should
be part of this exciting era and
should participate in hot topics of
research in physics. They can opt
to continue their studies in the M.
Sc. program in physics that is going
to start this coming Spring 2013. In
Joining this program and after
taking a few courses, a M.Sc.
student can choose from a diverse
pool of research topics and join a
faculty to carry his/her thesis
research.

Finally, we will be very happy to
hear from you and we invite you to
visit our regularly updated website
for more information:
http://www.fos.uaeu.ac.ae/depart
ment/physics/
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THE CONCEF I CE

IN SCIENCE,
PHILOSOPHY & THEOLOGY

http//www.uaeu.ac.ae/conferences/time/

Under the Patronage of the Deans of
the Faculty of Science, Faculty of Humanities and Social Sciences
and Faculty of Law at the UAEU

The Departments of Physics, Philosophy and Islamic Studies
invite you cordially to participate in

The first international Conference on
THE CONCEPTOFTIMEIN SCIENCE,
PHILOSOPHY ANDTHEOLOGY

To be held in Al Ain,
February 28 — March 1, 2012

UAELU 50
Science

By
Prof. Mohamed Assad
Abdel-Raouf




Report on the Time Conference

The "First International Conference on the Concept of Time in Science,
Philosophy and Theology" was held at United Arab Emirates University on
February 28 - March 1, 2012, under the patronage of their excellencies Prof. Peter
Werner (Dean of the Faculty of Science), Prof. Mohamed Al Baili (Dean of the
Faculty of Humanities and Social Studies) and Prof. Jassim Ali Salem Al-Shamsi
(Dean of the Faculty of Law), UAEU.
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The main objective of the conference was to review the development of the
concept of time over the years in science, philosophy and theology. Particular
attention was given to modern scholarly works in these three areas. Moreover,
the meaning of time was explored in other human activities, like linguistics and
psychology. Interesting critical roundtable discussions were performed during
the Conference. In order to fulfill the goals of the conference, leading and
prominent scholars were invited to present their valuable knowledge and the
results of their recent investigations. A set of 45 papers were carefully selected
and accepted for oral presentations. Authors from 20 countries (USA, France,
Germany, Austria, Italy, Russia, Lithuania, India, Iran, Malaysia, Niger, South
Africa, Iraq, Algeria, Egypt, Morocco, Tunisia, Syria, Saudi Arabia, and Jordon)
have actively participated in the conference.
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Registration to the conference has
commenced on the evening of February 27 at
the University Club (Multqga). Prof. Ahmed
Shawki Ibrahim (President of the Academy for
Research on the Qur'an and Sunnah and
Chairman of the Committee on Scientific
Miracles of the Qur'an at Al-Azhar Al-Sharief,
Egypt) held an open lecture in the theatre
entitled "The existence and oneness of Allah
is a scientific fact discussed in the light of
Qur'an, Sunnah and Modern Science". The
lecture was well visited by the UAEU
community. It ended with an open discussion
followed by a reception Buffet.

The opening Ceremony of the Conference was held on February 28, at 9:00 am in
the Auditorium of the Crescent Building. Both Prof. Werner and Dr. Dennis
Leavens (Associate Dean of FHSS) have emphasized the importance of the
conference as the first international multidisciplinary event devoted to the
investigation of the Concept of Time. The opening lecture was given by Prof. Sonia
Kabana (Laboratoire de Physique Subatomique et des Technologies Associees,
Nantes University, France) and had the title "Aspects of Time in Ancient Greek
Philosophy, Buddhism and Modern Sciences". Most of the three days' scientific
activities were presented in the Auditorium and Lecture Rooms of the IT Building
(Female side). The Social activity of the conference was composed of two parts,
namely a round tour at Al-Ain City and its Shopping Centers as well as the
Conference Dinner on the Top of Hafiet's Mounting.

In order to write down the main conclusions of the conference, a special
International Committee was formed. The Committee has met after the lunch
break of the third day and presented the following report during the closing
session of the conference:

The Recommendation Committee of the First International Conference on the
Concept of Time in Science, Philosophy and Theology has met on March 1, 2012
at 3:00 pm and decided the following:

We would like to thank very much the organizing committee and the University
of United Arab Emirates for organizing the 1st international conference on the
"Concept of Time in Science, Philosophy and Theology". Our recommendations
and suggestions are collected in the following points:

D ©: s



15t Recommendation

The concept of Time has been accessed in this conference from different points
of view, in a multifaceted way, according to Science, Philosophy and Theology,
including Arabic and English literature studies and psychology. Because of the
significance of the Concept of Time, and the progress we achieved in this edition
of the conference, we recommend that the conference be repeated on a yearly
basis, and that it be open to a multidisciplinary audience.

2"d Recommendation:

We recommend creating an international association with the goal of studying
the Concept of Time. In addition we recommend creating a website where
members of the association can interact and communicate amongst each other.

3"d Recommendation:

We recommend publishing an international scientific journal with an
international advisory board in which peer reviewed original scientific papers
and review articles concerning with the Concept of Time should be published.

The members of the committee (in alphabetic order) include: sm—

Prof. Brahim Ahmed (Algeria), s
Prof. Sonia Kabana (France),
Prof. Luca Vanzago (Italy) and ‘
Prof. Hayder Yaqoub Yousef (lraq)




“Whenever something is
new, people say it is not
true. As time goes on
and it is proven to be
true, people say it is not
important. As time goes
on and it is proven to be
important, people say it
is not new anymore.”
...Voltaire.

A Solution Waiting for a Problem

A laser is a device that emits light (electromagnetic
radiation) through a process of optical amplification
based on the stimulated emission of photons. The
term "LASER" originated as an acronym for Light
Amplification by Stimulated Emission of Radiation.
Laser is able to generate a highly concentrated
beam of light which does not diverge. Ordinary light
is scattered in variable wavelengths and
frequencies, whereas laser beams are highly
organized light with all photons traveling in the
same frequency and wavelength. Laser is a
technology that allows controlled photonic release

from atoms in specific wavelengths, thus producing a directional monochromatic
(single color) light beam of high coherence. The coherency, high monochromaticity,
and ability to reach extremely high powers are all properties which allow for
specialized applications. No one knew what laser would be used for when it was
discovered. "A solution waiting for a problem," is a famous saying from the early
days of laser. Sometimes it takes quite a long time before a discovery can be used in
a tangible way. Lasers have occupied our fancy since their development in 1960.

One of the key scientific breakthroughs in the latter half of the 20th century, laser
technology has revolutionized many areas of contemporary life, from industry,
medicine, communication,and environmental care.




Environmental Applications

One example is the ability to
determine from a distance the
environmental toxins in a column of
smoke. Other examples are being able
to predict and measure the existence
of photochemical smog and ozone,
both at ground level where it isn't
wanted and in the upper layers of the
atmosphere where it is needed. Laser
is also used to supervise wastewater
purification.

Communications

Laser works as a light source in all
fiber optics in use. It has greater
bandwidth (potentially 100,000 times
greater) than an ordinary copper
cable. It is insensitive to interference
from external electrical and magnetic
fields. Crosstalk (hearing someone
else's phone call) is of rare occurrence.
Fiber optics is used increasingly often
in data and telecommunications
around the world.

Medicine

Medicine was one of the first
disciplines to embrace the potential
of lasers, with ophthalmology and
dermatology taking the lead. Laser
eye surgery is among the most well-
known surgical procedures employing
laser technology, and has successfully
provided freedom from glasses and
contact lenses for millions of patients
across the world since being
developed into its present form.




Although earlier eye laser surgery
treatments had demonstrated the
great potential for the technology for
correcting vision, it was only when
Lucio Buratto and lonnis Pallikaris
combined the procedures of
keratomileusis and photorefractive
keratectomy that the modern LASIK
treatment was born. LASIK, which is
short for ‘"laser-assisted in situ

keratomileusis" being increasingly used
to treat more specific conditions such
as short- and long-sightedness and
astigmatism. An instrument called a
microkeratome is used in LASIK eye
surgery to create a thin, circular flap in
the cornea.

The surgeon folds the hinged flap back
out of the way, then removes some
corneal tissue underneath using an
excimer laser. The excimer laser uses a
cool ultraviolet light beam to precisely
remove ("ablate") very tiny bits of
tissue from the cornea to reshape
When the cornea is reshaped in the
right way, it works better to focus light
into the eye and onto the retina,
providing clearer vision than before.
The laser is also used in cosmetic
surgery such as removing tattoos,
scars, wrinkles, birthmarks, and hairs.
Laser hair removal is widely practiced
in clinics and the primary principle
behind laser hair removal is selective
photo-thermolysis (SPTL), the
matching of a specific wavelength of
light and pulse duration to obtain
optimal effect on a targeted tissue
with minimal effect on surrounding
tissue.
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%noclusters are small particles of

2 to about 105 atoms and bridge
the gap between quantized states in
atoms and molecules on one side
and continuous states in the bulk on
the other side. The upper limit of
the number of atoms in a
nanocluster is not specific where it
depends on the properties under
consideration. A better definition of
the upper size limit of nanocluster is
the size at which a particular
property becomes indistinguishable
from the bulk properties. The wide
difference of these properties from
bulk values makes research on
nanoclusters fundamentally
interesting. For example, the

melting point of small gold! or
sodium? nanoclusters is greatly
reduced.
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The band gap of silicon has been
observed to be size-dependent as
well3. In addition, an inert metals such
as gold show strong catalysis if the
particle size is reduced.* Most of the
new properties appear for a material as
its size is reduced to a nanosize can be
assigned to the dominance of quantum
effects at small scales and the influence
of the surface on the nanoclusters. The
number of atoms on the surface of a
bulk material is negligible compared to
the total number of atoms inside the
material. However, the fraction of
surface atoms F; becomes important
for nanoclusters. If a pseudo-spherical
nanocluster is assumed, F¢ can be given
as

-1

Fs =4N s




Her, N is the number of atoms per
nanocluster. Consequently, a nanocluster of
100 atoms has 86% of its atoms on the
surface. This shows that the surface atoms of
a nanocluster have fewer nearest neighbors,
thus, less strongly bound. The large number
of surface atoms in nanoclusters has a great
impact on the ability of nanoclusters to
interact with external species, thus, they can
be utilized for gas sensing applications.

A gas sensor is a device that produces a
response upon exposure to a gas that
introduces functionally related output. The
response is an alert in one or more of the
sensor properties such as: mass, electrical
conductivity, capacitance, etc. Therefore,
sensors enable us to monitor the
environment around us, and use that
information for different purposes.

Nanocluster production using inert gas
condensation

Nanoclusters can be produced and self assembled on a
substrate inside an ultra high vacuum system as shown in
Fig. 1.8 The system consists of a source chamber,
quadrupole mass filter (QMF), and deposition chamber.
Initially, the system is pumped down to a desirable
base pressure (~10% mbar) using two turbo pumps (T.P)
fixed on the source and deposition chambers. An inert
gas (normally argon (Ar)) is injected inside the source
chamber where the target material is fixed on

a sputter head (see the source diagram in Fig. 1).

A high negative dc voltage is applied to the target to
create plasma and establish the sputtering process.
Consequently, the source chamber becomes rich of
sputtered atoms and spices of the target material,
thus, the inert gas establish the condensation



of the sputtered materials forming
nanoclusters. Furthermore, the inert
gas creates pressure gradient
between the source chamber and
the deposition chamber which
introduce the nanoclusters to the
deposition chamber through the
QMF. A grid (Faraday cup) located at
the exit of the mass filter (see Fig. 1)
is used to measure the ion flux of
the selected mass/size, and the
resultant current is measured by a
picoammeter.”  Therefore, the
current signal reflects the
population/number of the produced
nanoclusters

Deposition
chamber

______

Cooling Pumping port ::nocluster

Linear
translation

Expansion
generatiol Aggregation fegion
region

Fig. 1: Schematic diagram of the
ultra-high vacuum compatible
nanocluster  system and  the
nanocluster source. The inset is a
high resolution TEM image of Pd
nanoclusters produced using P = 18.9
W, f = 40 sccm, and L = 90 mm..
Reprinted with Springer permission

from ®.

Nanocluster devices

Nanocluster devices for gas sensing
applications can be fabricated based on
percolating films of nanoclusters.
Herein, nanoclusters are deposited on a
substrate with pre-formed metallic
electrodes with interdigitated structure
as shown in Fig. 2. Nanoclusters
produced inside the source chamber
travel through the QMF to the
deposition chamber forming a beam of
nanoclusters (see Fig. 1).

To fabricate the device, nanoclusters
are deposited on a substrate with the
pre-formed electrodes is fixed on a
cryostat  finger, and  connected
electrically to a source measuring unit
through electrical feedthrough (see Fig.
1). The nanocluster deposition s
stopped once a continuous network of
nanocluters is formed. Electrical
measurements can be performed
subsequently on the sample as a
function of temperature.

(a) (b)

Metal electrode

(c)

Metal electrode

]
T
0
it
=
9]
o
(]
m
=
)
p

Metal electrode

Doped-Si: back gate

Fig. 2: Schematic diagram of the
metallic electrode structures. (a) Top
view of the interdigitated structure. (b)
Side view of substrate used for the two-
points structure. (b) Side view of
substrate used for the FET structure.
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Conductometric nanocluster
gas sensors

Nanocluster gas sensors experienced
vast development recently in producing
highly stable and sensitive sensor of
different nanocluster materials.?12
Those nanoclusters are ideal candidate
to produce the third generation gas

sensors because of their novel
fundamental phenomena and size
dependent properties. A detailed

example will be provided for the Pd
nanocluster gas sensors. Hydrogen gas
sensors that utilize Pd nanoclusters
with average size of between 3.5, 5.0,
and 6.0 nm were reported by Lith et
al.13 The nanoclusters were prepared
by sputtering and inert gas
condensation and deposited on SiO,/Si
substrates with pre-formed
interdigitated electrodes.

Nanocluster deposition was stopped
just prior the onset of conduction,
thus, the sensors are based on
tunneling between the discontinuous
networks of nanoclusters. The study
demonstrated that the conduction
through the nanocluster film s
dominated by tunneling gaps; see Fig.
4(a). The sensor was operated at room
temperature which make it usable for
H, sensing safely. In addition, the
sensor detected H, with concentration
as low as 0.5%, and the signal
proportional to H, concentration as
shown in Fig. 4(b). The work showed
that the sensor response is dependent
on the nanocluster size (Fig. 4(c)).

y Onset of
conduction

I (nA)

L
>

Time (s)

Fig. 3: Schematic diagram of the onset
of conduction measurement. The source
measuring unit applies a voltage to the
metallic electrodes and measures the
electric current. A sharp rise in the
electric current indicates the completion
of at least one continuous network of
nanoclusters between the contacts.

Summary

This article presented the synthesis of
metallic nanoclusters using inert gas
condensation techniqgue and their
utilization for gas sensor applications.
The greater surface to volume ratio, the
better stoichiometry, and greater level
of crystallinity compared to bulk
materials, make nanocluster gas
sensors very promising for better
understanding of sensing principles and
development of a new generation of
sensors. Palladium nanoclusters were
presented as a model material because
of their applications in the field of
hydrogen sensing and hydrogen
storage. The article presented an
example of hydrogen gas sensors using
Pd nanoclusters. Those sensors were
sensitive for detection of H, at
concentrations as low as 0.5%

I ©:
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Fig. 4: (a) Temperature dependence of the Pd sensor resistance. The circles are
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Transient response of a typical Pd nanocluster tunneling sensor to the hydrogen
levels indicated. (c) Response at room temperature as a function of hydrogen
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at 50 °C. Reprinted with AIP permission from 13,
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Internship, or training senior students at the end of their studying period, has
always been given considerable attention at our department. In addition to its
direct benefits to the student it consolidates the department bonds with the
outside world and offers true employment opportunity for our graduates. Hospitals,
both public and private, in addition to CERN (European Organization for Nuclear
Research) have been the main training places for our students for many years.

However, recently the department has extended the range to include newly
established places such as MASDAR, The Forensic Lab, and Schlumberger Oil
Company. Plans exist to send students to STRATA and FNAR in the near future to
coincide with the new vision of UAE to diversify economy and to endeavor in areas
of high technology such as nuclear energy and airplane industry.
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Proton is my well-known name
| live in the center of hydrogen,
By redio-waves | get excited
It strikes me that | cannot hide it
No matter whether VIBE or FLAS
They all cause me a fever rashh‘
| get high be EP1

I am addicted, | can’t deny
Sometimes | need some rest

¥ xationl'ﬁ5
pulse is cOlr
0 me it’s
tiget no relaxe
an’t get no pla
e strong ¥i
and so | cannot gease
You see, my life is lust and pain
But also useful, | will explain
When radio-waves give ‘me the thrill,
| can telllyou are I* thy or ill
I’ll sénd you alh image
from anywhere at all

| show any vessel or artery wall _1"‘
B\

Show your liver, explain m
l And | hope it wasn’t in vain
Again, | think | need some rest,
Before the waves take all my zest
But god, another pulse is coming By Hisham M. Hassan

Please stop this awful drumming 200935370
.35

»






. ®
’ =
/ Z /
% MERN
i \
\ o

Fessat #. Rhameis 200912755
/li’ ‘

LS g/f 2 Cmtems 0 s o))

Wi 71 (OF8 WG F

'\//f &(?J&J/f/\/ [ A\/

i |

CEnE> - A

é H .v. Z ’, e,

*‘lﬂcﬂl’s whal ha‘cpfn wWhen S)hﬂad’)@ usge '#76 scierce i the V\%V\_\— QOO

% / & : QM"/ Sive UP @J’]ﬁf\f\ﬁﬁ\/\ ’TU‘\S‘{' Kzep (:jaivxfj Seme é

D A - B







0
X
S
N
:
¥
W




2\
4
2Ty
3
RS
3

ey












http://www.google.ae/imgres?imgurl=http://www.independent.co.uk/multimedia/archive/00023/scientistsBIG_23349t.jpg&imgrefurl=http://www.independent.co.uk/student/postgraduate/postgraduate-study/how-can-the-hard-sciences-attract-more-phd-students-806720.html&usg=__VzDljCbZXelgKFSR7qLNBBdgqhM=&h=357&w=294&sz=19&hl=ar&start=5&zoom=1&tbnid=GcCZDmjbwxQqAM:&tbnh=121&tbnw=100&ei=lAxBTe3yNJK08QPRy7z2Dw&prev=/images?q=Physics+and+students&hl=ar&sa=N&tbs=isch:1&itbs=1



http://www.flickr.com/photos/anjahorvat/4928387831/in/gallery-martinlabar-72157623653985688/

\ Illi | Al 1S
, i/ ﬁ
- i f‘

=b§>¥

E
II







- & I
™ - - - T
11, .
. " —

[
5 &
0O © o
- 0 L2 o
O = <<~
N . N
a4 T o
2 o &
- 0 8 O
T o 956
N 9 N
o 3
wy ©
(]

Hisham M. Hassan
200935370

,,W .wﬁ..\[_.....—..w | B 8
9 gl

F



Physics of Music by UAEU Physics Student Ali Atef

(Where Science & Art meet!) on May 24, 2011

Bach and Mozart were
Einstein's favorite
composers. He loved
the clear architectural
structure of their music,
which seemed drawn

from the cosmos rather
than composed by

human hand.
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Memories of Venus Transit June 06, 2012
UAEU
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By Prof. Mohamed Assad

Abdel-Raouf
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Hydrogen atoms don’t like to be a lone. In nature, hydrogen is almost
always found with a friend such as another hydrogen atom. Which
path connect the two hydrogen atoms?

Can you find these words about light in this puzzle

RAINBOW G Z L YNS S V UK
RAY R P MV GHXTE S P
s NS LZTZI GTY
P FWHTEVGDMHTRNR
BEAM
SUN J R A I NB OWEH
WAVE vV S J VNS TS D F
LENS V X F C E E A UND
LASER X | Z KUL ENG K
SRS QT ELSJRAYSC
F PBV SBE- AMUJ
T >N T



Last date: March 01, 2013

Wadha K. Alfalasi 201001502
Mohammed S. Al Mazrouei 201100133







/'f I'm not going anywhere §
| unless something forces §
me to!

{ VIl keep going until %
mrnething stops me., g













Learning physics can be a real
chore whether you're young or
old. It's hard for children to
visualize how physics applies to
their life, but with little science
experiment, kids will get a
chance to use their creativity
and imagination.




Contact Us:

Department of Physics,
College of Science

United Arab Emirates University
P. O. Box 17551, Al Ain,
United Arab Emirates

ek Telephone (Chair): +971-3-713-6742
-, Telephone (Secretary): +971-3-7 36

malil: maamar@uaeu.ac.ae
maitha.n@uaeu.ac.ae
Web Address:
- fos.uaeu.ac.ae/department/physics/ =
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