(ICNAMA
2013)

Synthesis of TiO, Nanoparticles by Using Sol-Gel Method and Its

Applications as Antibacterial Agents
Dr. Adawiya J. Haider*, Lect. Zainab N. Jameel* & Dr.Samar Y. Taha**

* Center of Nanotechnology and Advanced Materials, University of Technology
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Abstract:

TiO, nanoparticles were prepared from TiCl, as a precursor with ethanol solution
with 1:10 ratio in ambient atmosphere, without additive. Sol-gel synthesized has been
dried and calcined at (550-600)°C. The structure, morphology and the particle size of the
nanoparticles were investigated by X-ray Diffraction and Scanning Electron Microscopy
(SEM). The optical properties were studied by UV-Visible Spectrophotometer. Results
showed that the anatase phase was only in titanium dioxide powder up to 500. The
average grain size of TiO, nanoparticles was obtained in the range of (3- 30) nm. The
synthesized TiO, nanoparticles in 10° and 10 concentrations exhibited superior
antibacterial activity with two types of bacteria, Escherichia coli (E-coli) and
Staphylococcus aurous respectively. TiO, nanoparticles are more efficient as

antibacterial agents with Staphylococcus aurous as compared with E-coli.
Keyword: TiO2 nanoparticles, TiCl4, Sol-gel method, TiO2 phases, antibacterial properties.
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Material properties of A Novel Bioceramic Scaffold for the Bone

Construction and in vitro Evaluated Tissue Engineering

Bahaa. F. Hussein*, Th. A. Abass, Magid S. Khalaf, Asmaa Hadi Mohammed
Centre of nano-Technology and Advance Material / University of Technology, Ministry of High
Education, Centre of nano-Technology and Advance Material / University of Technology

ABSTRACT
In this study, a novel three-dimensional porous scaffold was fabricated from nano

particles (CaCO3) with the micro-macro architecture for the purpose of bone repair, and
their material properties were evaluated in vitro. Ideally, scaffold should have the
following characteristics: biocompatible and biodegradable, suitable surface chemistry
and highly porosity, with an interconnected pore net work. The method may not only
accomplish the bone formation on the base of template (scaffold), but also optimize the
mechanical properties of new formation. For the in vitro the cells were subculture for 5
weeks on the scaffold. The ability of cells to proliferate on this scaffold was assessed by
a osteoblasts cells presented a significant increase in alkaline phosphatase activity and
calcium deposits were observed at 21 days. Light and scanning electron microscopy
revealed the presence of many osteoblast-like cells with development of calcification of
the dense collagenous fibril network and bone matrix-like tissue were observed in many
area of scaffold, resulting in the formation of bone-like tissue containing osteocyte-like
cells. The scaffold properties was characterised by x-ray diffraction (XRD), Fourier-
Transform infrared spectroscopy (FT-IR), Scanning Electron Microscopy (SEM), and
Compression mechanical tests.
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Grafted polymer with nano materials (CNT, C60 and Activated carbon)
using as working electrodes in cyclic voltammetric technique
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Abstract

Acrylonitrile was grafted on polystyrene and modified with nano materials such as
CNT, Cgo and activated carbon using gamma-irradiation technique. This process was
carried out at various gamma doses 0.2-1.5 Mrad (0.002-0.015 MGry) and used different
percentage (w/w %) of monomer (Acrylonitrile) and catalyst ferrous ammonium
sulfate(FAS). The new grafted polymer modified with nanometrials has good physical
and chemical properties of hardness, insolubility, and stability. Also the sensitivity under
conditions of cyclic voltammetry is significantly dependent on pH, electrolyte and scan
rate. The grafted polymer modified with nano materials was used in different
applications in electrochemistry such as in cyclic voltammetric technique by fabrication
of working electrodes from these materials as a substitute of glassy carbon electrode,
platinum electrode, gold electrode...etc. and self modified these electrodes with
nanomaterials.

Keywords: Grafted polymer electrodes, CNT, Cg, AC, Cyclic voltammetry.
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Preparation and characterization of (TiO,-Sn0O,) thin films by Pulsed
Laser Deposition

* Saja H.Rashed  ** Adawiya J. Haider *** Samar Younis
Abstract:

In this work, mixed oxide (TiO,-SnO,) thin films were grown on Si (111)
and glass substrates by pulsed laser deposition (PLD) method. The
influences of increasing amounts of SnO, were investigated. The X-ray
diffraction results show the peaks position of the plane was shifted towards
higher angle values with increasing amounts of SnO,. The surface
morphology of the deposits materials was also studied by using a scanning
electron microscope(SEM) The results show that, the grain sizes decreases
with increasing SnO, content from the largest value (53.6)nm to smallest
value (25.5) nm. From UV-visible spectroscopy, the distinct variations in
the transmission spectra, and optical energy gap, of the thin films were also
observed.

Keywords: Pulsed Laser Deposition (PLD), (TiO,-SnO,) thin films, Structural properties, Surface
morphology, Optical properties
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Preparation and Characterization of TeO, Nanoparticles by pulsed laser
Ablation in Water

Wafaa K. Khalef
Department of Applied Sciences, University of Technology.

Email: drwafaal980@gmail.com

Abstract

Tellurium dioxide (TeO,) nanoparticles were synthesized directly by pulsed laser
ablation using Nd:YAG, A=1064nm laser in pure water. The AFM and XRD
measurements, in combination with FTIR and UV-Vis spectroscopy have been
employed for the characterization of the prepared samples. The effects of operating
parameters on nanoparticles composition, production rate and size were also studied.
The XRD measurements revealed crystallization structure of TeO, nanoparticles. The
particle diameter by use of Scherer's equation was calculated to be about 28. nm and
confirmed by AFM measurements. The UV-vis spectrum of the colloidal nanoparticles
shows maximum absorbance around the UV region, indicating the formation of TeO,

nanoparticles, which confirmed by FTIR.

Keywords: Pulsed laser ablation, Nano particles, Tellurium Nano-particles.
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.Optical Design Optimization for Indoor Solar IHlumination Using

Truncated Tetrahedral Pyramid Concentrator
Dr. Hisham A. Maliek Ministry of Science and Technology
Talib Zeedan Al — Mosawi
Physics Department, College of Science, Al Mustansiriya University
Baghdad - Iraq
hushamabid@yahoo.com

Abstract

A concept of indoor solar illumination is described and designed. The solar illumination
system is composed of a non tracking primary reflector and controlling mirrors. The
primary reflector is in form of a truncated tetrahedral pyramid covered by a thin flat
glass sheet on the wide opening of the pyramid to prevent dust to accumulate on the
reflecting sides of the pyramid besides preventing dust from coming inside the room.
The controlling mirrors are plane and rectangular. Each part of the solar illumination
system is optically suited and compatible with other parts to realize high efficiency. The
optical design is conducted for Baghdad city for interior building for two solstice days
over the year. Research results showed that the design of the solar system is achieved on
the base of minimum and maximum solar illuminance level in 21 June. Results showed
that the optimum optical design for the pyramid is: concentration ratio is 3 for 90 cm
entrance opening, 25° for half angle and 5° for controlling mirrors.

Keywords: Pyramid, half angle, concentration ratio, lllumination, Solstice day
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Preparation N/M Polycrystalline ZnO powder as biosensor platform

Dr. Shatha Shammon Batros Jamil

Ministry of Sciences and Technology /Baghdad-Iraq
Shathajammel@yahoo.com

ABSTRACT

This work reports the syntheses of nano/micro size zinc oxide encapsulated
polyanaline by wet chemical method at ambient condition. ZnO nano/micro particles
were synthesized by simple and efficient method in aqueous media from zinc nitrate
without any requirement of calcinations step at high temperature. These N/MPs were
characterized by X-Ray Diffraction (XRD), Fourier Transform Infrared analysis (FTIR),
X-Ray Florescence (XRF), particles distribution size (PDZ) and optical transmittance
microscope (OTM). PL spectra  for PANI, ZnO/PANi were studied also. This review
highlights the potential use of ZnO in modified biosensing properties.

Keywords ZnO Nano/micro structures, chemical bath deposition growth of ZnO powder,
biosensors
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Dependence of structure and optical characterization of (Bi2Te3) films
prepared by flash evaporation on annealing temperatures

Hussain Kh.Rasheed® . Ghuson H .Mohamed?. Khalil 1. Inad®*

Abstract

In this study Bi2Te3 stoichiometry alloy was fabricated by using melting method in
the electric furnce at temperature (580 OC for 6h). Thin films (Bi2Te3 ) were deposited
by flash technique under vacuum 10-5 Torr . The thickness measured of films was
500nm the influence of annealing temperature (100 -200) C° was studied structure and
optical properties of Bi2Te3 thin films. Structural properties for thin films of Bi2Te3
were investigated by XRD and AFM analysis. The XRD analysis of alloy show that poly
crystalline phase for Bi2Te3 stoichiometry while the films prepared were amorphous at
room temperature and phase transition to polycrystalline under annealing with preffered
orientation at (015) corresponding to( 20 =27.639) .FT-IR measured were studied for
Bi2Te3 in range of (400-4000 )cm-1 under annealing temperature and this measured
show that decreasing of Eg with increasing annealing temperature ,this can be
interpreted in term improved the crystal structure.

Keywords: Bi;Te; ,XRD ,AFM, FT-IR.
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Antibacterial activity of treated- multiwall carbon nanotubes and their

characterization
Adawiya J. Haider", M.R.Mohammed™*, Duha S. Ahmed™
“Nanotechnology advanced material research center adawiya_haider@yahoo.com , ** Applied Physics
department University of Technology, Baghdad, Irag D_mohamed11@yahoo.com & duha.saadi@yahoo.com

Abstract
In this study, multiwall carbon nanotubes (MWNTS) were modified with concentrated

sulfuric acid and nitric acid. The activity of -MWCNTs toward the removal and
inactivation of bacteria Gram negative Bacteria (E.coli) were examined. Fourier
transformed infrared spectroscopy (FTIR) shows formation of oxygen containing groups
such as C=0 and COOH. Scanning electron microscopy (SEM) was used to characterize
the treated -MWCNTSs structure due to oxidation during acid treatment. Moreover, the
treated MWCNTSs exhibited antimicrobial activities towards E.coli using viable cell
technique. Finally, these observations point to the potential use of MWNTSs as building

blocks for antimicrobial materials.

Keywords: Antibacterial, Carbon nanotubes, antimicrobial activity, Functionalization
Waibad g 5 Ay gleassl) (alaa¥ly Jalzall o jaad) saial) ¢ SN & g sl Balizaall Aladly

daa) g AL*F Sana o)) leaet* e deay dygaex
GIad) 330y A gL Analad) Abadail) o glal) and % 34k Aya BUISH daalad) Aasiiall 3 gall Cigang o> ol 93SE il S pa*

Laval)
oalaaV dildrs 335k g MWNTS ol saad) aaxiall (g silill ) 5o \SI Cliual g Cppuand 3 Al all 20
oty MWNTS ¢loaadl aasiall (5 sl () 50 ISl dllad ()5, (S il Gaala g iy Sl adla) 35S
0585kl (FTIR) ¢ sandl ias 2281 Cililas Lnand o3 £.00l0 Adlad) daall <l L i A1) ) slaal
QS 55 patbad Al A (SEM) S S mulall jeadll aladiu) | COOH 5sC=0 Jic Alad ardaa
Allad elal Jaleall MWNTS 431 I &8Vl mlaaVU dlebeall JMA 30081 dasis Jalaall MWNTS
MWNTS alasinl Al 5l cllaadlal oda glb il 5.2ed) 485 daiuly Z.coli L oladly sabias 4, 1S

ks gill, ol pand) aaiall (g s () s S Baliaal) Adladll cApalidal) cilalsl)


mailto:adawiya_haider@yahoo.com�
mailto:D_mohamed11@yahoo.com�
mailto:duha.saadi@yahoo.com�

(ICNAMA
2013)

Electrical condectivity of carbon nanotube suspension prepared in
different solution

Mayyadah H. Mohsin * Khawla S. khashan*

) Department of Applied Sciences, University of Technology

Maia_s2006@yahoo.com
Abstract:

In this work Carbon nanoparticle was synthesis by pulse laser ablation of graphite target in different
solution. Fourier Transform Infrared Spectroscopy (FTIR), Transmission electron microscopy (TEM) and
condectivity meter were used to study chemical composition, size, morphology and condectivity of
suspensions. FTIR spectra exhibit the presence of EC, C=C, C -C bond which indicates the formation of
carbon nanoparticles. The TEM show the formation of spherical nanoparticles, aggregation of the carbon
nanoparticles, morphology of carbon nanotube ((141.6 nm length and 16.6 nm diameter) in ethanol, but high-
quality of CNTs in Iso-propanol with (11.1-46.15 nm) diameter and (261.1- 592.3 nm) length and the CNTs
are uniform diameters in deionize water with diameters (12.2-25 nm) and (500 - 708.3 nm) length). Study the
electrical condectivity; determine the activation energy of suspension and the condectivity depended on

geometry of carbon nanoparticles.

Keywords: carbon nanotube, laser ablation, condectivity of suspension, morphology of carbon nanoparticles,
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Microfluidic Device for Cd+ Detection Using Gold Nanoparticles
Shrok Al-Lamil, Aws Faisall, Jamal F. Hamodil, Qahtan Aljimilyl, Hussian Ibrahiml , Fayda

Hamood1, Abidl Hussein Nagm1, and G.P.Li2

1-Ministry of science and technology, Iraq 2-University of California, Irvine, USA

Abstract
A power-free single channel microfluidic device was designed for rapid and sensitive detection of cadmium
(Cd*"). Unmodified gold nanoparticles (AuNP) colloid was prepared by an electrochemical method to detect
Cd2" into water upon colorimetric assay and electric resistance. The detection method based on color changes
resulted from AuNP aggregation and their impact on surface plasmon resonance. Colloidal solutions of AuNPs
have high extinction coefficients and absorption band in the visible region of the UV-Visible spectrum. Its
position depends upon the Au particle size and inter-particles distance. Therefore, a well-designed chemical
interaction between the analytic and AuNPs surroundings resulted in aggregates and changes in surface plasmon
resonance band position and width that lead to visual detection of Cd**. These visual results could be observed by
the naked eye when the mixture color changed from red in blue with Cd** concentration. Optical property’s
changes with Cd®* concentrations in water were studied via UV-Visible spectrometer. Using PDMS surface
modified to construct microfluidic device supported to get stable electric resistance values for AuNP colloid and
Cd aqueous solution mixture. Electric resistance results accomplished with UV-Visble results could be employed
to detect low ion concentrations in water (10 pM) sensitively.

Key words: microfluidic device, Cd detection, AuNP, surface plasmon resonance.
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Experimental Investigation of Heat Transfer Enhancement and flow with Ag , TiO2 Ethylene

Glycol Distilled Water Nanofluid In Horizontal Tube
Abdulhassan A. Karamallah Khalid F.Sultan
Prof. Dr Lect. Dr
Mech. Eng. Dept. Electromechanical. Eng. Dept.
University of Technology University of Technology
E- Mail: dr_ abdulhassank@yahoo.com E- mail: ksultan61@yahoo.com

Abstract

The present investigates experimentally the pressure drop and convective heat transfer coefficient of
ethylene glycol(EG) and distilled water (DW) based Titanium oxide (TiO, (30nm)) and silver (Ag (50nm))
nanofluids in horizontal tube (4mm inner diameter ,6mm outer diameter, and length = 2.5m) in the fully
developed laminar flow. The concentrations of nanofluid mixture used are ranging from (0.5 -5% vol ). The
properties of nanofluids (density, viscosity, thermal conductivity and specific heat) are practically measured. The
obtained results show an increase in heat transfer coefficient of 35.4% for TiO, + DW, 30.2 % for TiO, + (EG +
DW ), 23.5%, for TiO,+ EG and 50.6 % for Ag + DW, 36.2% for Ag + (EG + DW ), 25.7 % for Ag + EG . The
measured results show that Ag with distilled water nanofluid gives maximum heat transfer enhancement
compared with other nanofluid used. As well as the experimental results show that the data for nanofluids friction
factor show a good agreement with analytical prediction from the Darcy's equation for single — phase flow. This
paper decided that the nanofluid behaviors are close to the typical Newtonian fluids through the relationship
between viscosity and shear rate. Moreover to NuR are used to present the corresponding flow and heat transfer
inside the tube.

Keywords: Nanofluid, Ethylene glycol, NuR , Enhancement
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Spontaneous formation of micro- and nano-fibers on In-Y thin films
hmed M. H. Al-Ghaban* and T. Takahashi

PhD in Materials Engineering
University of Technology-Baghdad, Materials Eng. Department
ahmed_gaban@yahoo.com

Abstract

Large amount of In-rich fibers are found on combinatorially deposited In-Y thin film. Sizes, morphologies,
and distributions of fibers are most likely dependent on the film composition. Oxidation of the film seems to
play an important role for the spontaneous formation of fibers. Demonstrate a potential application of
combinatorial method to study fibers. Open a possibility for novel synthesis technique of one dimensional
nanostructured materials. The results presented could be utilized as a new synthesis technique for one-
dimensional nanostructured materials. The SEM results improve the direct and spontaneous formation of In
micro-and nano-fibers.
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Characteristics and Evaluation of Nano Electronic Devices

Assist Prof. Dr. Hanan A. R. Akkar M.Sc. Sarmad Kahlo
Dr_hananuot@yahoo.com s.khaloog@yahoo.com
University of Technology
Department of Electrical Engineering
Baghdad/Iraq

Abstract

Recent developments in nanotechnology have demonstrated that it is feasible to manufacture Nano electronics
devices using Carbon Nano Tubes (CNTs) and semiconductor Nano Wires (NWs), are used to enable high density
in the Nano scale. Devices based on Nano scale objects with well-defined structure and original electronic
properties are of great interest for the development of innovative electronic circuits. In this work a proposed
design of carbon Nano Tube transistors, Nano RAMS, Nano wires, Nano Flip Flops, and Nano Diodes are
presented. The objective of this work is to show that Carbon Nano Tube Field Effect Transistor (CNT FET) leads
to an area reduction, Density of carbon Nano Tube as well as mobility between the channel is increased while
the switching delay is decreased, better device performance based on the delay and power consumption when
compared with MOSFET. In addition Nano CMOS when compared with CNTFET shows that CNTFET is a very
promising and superior technology for its application to circuit design, more over CNTFET show access time
reduction with temperature increase which is opposite to the Nano CMOS behavior delay in which it is increasing
with temperature increase. The results presented are useful in characterizing and evaluating performance of Nano-
devices and related circuits. An important result shows that CNTFET appears to be the best device to future for
VLSI. Simulation method based on Matlab program for modeling the proposed design is done.

Keywords: Nanotechnology, Nano electronics, CMOS Technology, CNT.

AL g gl LN ualiall Gailad Julad

Jse Ll s glia aal Ol (918 Ly (udigeal) prialal)
s.khaloog@yahoo.com Dr_hananuot@yahoo.com
doa 5l il daalal)
Al 54 Aarigh) o

-

AadAl

O (NWS) @la sall olail il Bl 5 0 s S0 53 il aladiily 5Ll 5 gad anial (Saal) (e acl il 48 8 A3aal) <l shatl) il
a5yl A SISV 3l gall sk 8 5 S dgeal culd ALY A g IV (ailiadll g alleall Aol 5 A pa sl Gulie o ait A jealiall
iy il cllalas | G eIDu) | s oSS gL 48 gl J a5l 3 SID 4 g I S el &) g 315 asanal] & e aadi Gl 38 B
O A jall g ag gl G Cilalaa 48U s ) Lai ilalosal) &5 25 408 g K1 @GN Cilabaal Jlaall 5808 <l i 350 55 4 j0 JIA ey, iU
Lal 48LaWl 4 5 jmall 4 sad) <l Jlaall 535 ol i 35 55 a4 )il die 28U @il 5 aSaill 5 Al € g 4y (addl) 3 C gl ol gl
Qﬁﬁ\.as’M\A.".cb%é&é&\@ﬁ)ﬁlﬂjii;ﬁmuﬁu\@330:)9343”} (CNT) Jaall Ll &l yiw 3l 35 ae CMOS 3l 45 )laa a3 o385
3L (VLSI) Jinadd 3 5n SSYI 58 g 5ill 138 0l 5 Laa ol pall dn )3 ool e (e 311 Lilal Lialitil aad (CNT) dlsall Ll sins 355 ()

and) 138 ds i) asebeail) Jiail QUL el s aladii


mailto:Dr_hananuot@yahoo.com�
mailto:2s.khalooq@yahoo.com�
mailto:2s.khalooq@yahoo.com�
mailto:Dr_hananuot@yahoo.com�

(ICNAMA
2013)

Prepare high quality SnO2 films grown by (HPCVD)

Baha T. Chiad *, Nathera Ali*, Nagam Th.Ali?
Talib Zeedan Taban Al-Mosawi

'PhysicsDepartment, CollegeofScience, University ofBaghdad, Al - Jadiriy, Baghdad, (IRAQ)

>Ministry of science and technology, Baghdad, (IRAQ)
®Physics Department,Collegeof Science, Al-Mustansiriya University

Abstract

In this research SnO, thin films have been prepared by using hot plate atmospheric pressure
chemical vapor deposition (HPCVD) on glass and Si(n-type) substrates at various temperatures.
Optical properties were measured by UV-VIS spectrophotometer. Structure properties were
studied by using X-ray diffraction (XRD) , its shows that all films have a crystalline structure in
nature and by increasing growth temperature from(350-500) °C diffraction peaks becomes
sharper and grain size became larger. Atomic force microscopy ( AFM) where use to analyze
the morphology of the tine oxides surface structure. Roughness, & rout mean square for different
temperature have been investigated.

Key words SnO,, thin films, HPCVD
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Recycling of An Effluent Soot From Kademia Diesel-Power Plant As a

Carbon Source For The Synthesis and Characterization of NanoCarbon
Dr. Adel Sharif Hamadi
University of Technology, Chemical Engineering Department, Baghdad
Email: adel_al_obaidi@yahoo.com
ABSTRACT

Soot obtained as an effluent from Kademia diesel-power station was recycled and utilized as
feedstock for preparation of nano carbon particles. The porosity, surface area analysis
featured by BET N2 adsorption, proximate analysis, Fourier Tranform Infrared
Spectroscopy (FTIR), X-ray diffraction (XRD), Scanning Electron Microscopy (SEM) were
employed for the structural and morphological characterization of the nanocarbon formed.
Ultimate analysis of the fuel oil samples indicate that the H/C ratio of nanospheres is less
0.085 which is an indication of crystallization in the nanomaterial formed.

The results obtained from BET analysis had specific surface area increases to 50 m2/g,
comparing with 28 m2/g of that the raw soot. SEM results shows a variations in size and
shape of nanocarbon particles formed. The FTIR spectrum of soot shows characteristic
signals in the range of 400-4000 cm-1 where corresponding to SO4 2- (600 cm-1), NO3 -
(850 cm-1), CO3 2- (900 cm-1), SiO4 4- (1050 cm-1), C-OH aromatics (1250 cm-1), NO3
- (1300 cm-1), CO3 2- (1650 and 1720 cm-1), C=CH alkenes (2930 cm-1), and C — OH
alcohols (3400 and 3550 cm-1). XRD investigation indicates the presence of large amount
of amorphous material in association with nanocarbon at moderately high intensity broad
peak ;26=23.51400, where at the low intensity; 20=48.63890 indicate of the low quality of
nano material presented in the soot.

KEYWORDS Diesel Soot, NanoCarbon, Characterization , XRD, SEM, FTIR
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Synthesis of Bi and Bi203 polymorphous structure using RPLD method

* Dr. Evan tarig Al Waisy ** Marwa S. Al Wazny
*Asst. prof department of Applied physics university of technology .Baghdad. Iraq

**Asst. lecturer, Laser eng. department, University of technology, Baghdad, Iraq

Abstract:

In the present work, Bismuth and Bismuth trioxide thin films were prepared using reactive pulse laser deposition
technique. Different laser fluence was employed ranged from (1.8 J/cm? - 9.8 J/cm?) to investigated the physical
properties. X —Ray diffraction result show a structure for the prepared films with monoclinic, tetragonal, and
nonstoichiometric phases beside bismuth, while the atomic force microscopic result show grain size ranged from
(33.48nm -131.6 nm) with different laser fluence. Optical properties result gave an energy gap value in the range

of bismuth oxide (1.2-2.9 eV).
Key word: bismuth, bismuth oxide, reactive pulse laser deposition (RPLD)
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"Study the effect of rapid thermal annealing on thin films prepared by pulse laser

deposition method"*

*Heba Salam Tareq

*Applied Sciences Department, University of Technology/ Baghdad
Email: k_zakria2000 @yahoo.com

Abstract:

In this paper, the synthesis of nanocrystalline Nickel oxide (NiO) thin films on quartz substrates using
a pulsed 532 nm Q-Switched Nd:YAG laser is presented, the annealing temperature was varied from
(200 - 400 C). The X-ray diffraction (XRD) results show that the deposited films are crystalline in
nature. Furthermore, a higher annealing temperature resulted in a thicker NiO film, which was
attributed to an increased grain size. The morphology of deposited films were characterized by
scanning electron microscope (SEM) and atomic force microscope (AFM);with increasing annealing
temperature, the grain size increase .The grain size value (10,23 and 40 nm) for thin films annealing at
200 ,300 and 400 C respectively., and with increasing annealing temperature, surface roughness
decrease. RMS roughness values were ( 13.5,7.8 and 5.5 nm) for thin films annealing at 200 ,300 and
400 C respectively. UV-Vis spectrophotometric measurement showed high transparency (nearly 92 %
in the wavelength range 400-900 nm) of the NiO thin film with a direct allowed band gap value lying
in the range 3.51-3.6 eV.

Keywords :Nanostructure Nickel oxide, Transparent conducting oxides, PLD.
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""Effect of substrate temperature on nanostructure titanium dioxide thin films

prepared by PLD"

* Khaled Z.Yahya * Adawiya J. Haider * Heba Salam Tarek ** Raad M .S.Al-Haddad
* School of Applied Sciences, University of Technology, Baghdad/Email: k_zakria2000@yahoo.com

** Baghdad University, Science college Physics department

Abstract

In this work, a double frequency Q-switching Nd:YAG laser beam (A=532nm, laser fluence 1.2 J/cm?
,repetition rate 10 H, and the pulse duration 7ns) has been used, to deposit TiO, thin films pure on glass and Si
(111) substrates .The structure properties of pure TiO, were investigated by means of x-ray diffraction. As a
result, it has been found that film structure and properties strongly depended on substrate temperature . X-ray
diffraction (XRD) showed that at substrate temperatures higher than 300 'C the structure of the deposited thin
films changed from amorphous to crystalline corresponding to the tetragonal TiO, anatase phase.The surface
morphology of the deposits materials have been studied using scanning electron (SEM) and atomic force
microscopes (AFM). The grain size of the nanoparticles observed at the surface depended on the substrate
temperature, where 500°C was the best temperature and partial pressure of oxygen 5x10™" mbar was the best
pressure during the growth process. RMS roughness increased with increasing substrate temperature (Ts) which
are (11.2nm) for thin films deposited at (500) C.UV-VIS transmittance measurements have shown that our films
are highly transparent in the visible wavelength region, with an average transmittance of ~90% which makes
them suitable for sensor applications . The optical band gap of the films has been found to be 3.2 eV for indirect
transition and 3.6 eV for direct transition at 40Q.The sensitivity toward CO gas has been measured under 50
ppm.

Keywords:Pulsed Laser Deposition (PLD), TiO, thin films, nonstructural.gas sensor.
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Determining tilt angle for fixed solar panel tosites of Iraqg's provinces by

using the programs on NASA and Google earth websites
Imad.Jawad.Khadim,Emad.Jaleel .Mahdi ,Ali.Hussian.Ubaid
Abstract
The amount of generated electricity by photovoltaic fixed panels depend on tilt angles so must be identified
correctly and accurately to increase the rates of solar radiation falling on them in this research were the optimal tilt
angle of solar panels on locations of all Iraq provinces monthly and annually by locating a accurate GPS location
depending on Google Earth program and then determining the values of the optimum tilt angles using the
program in the NASA website. has been found that the optimal tilt angle range between 28.3 for the province of
Basra as a minimum tilt angle with the horizon and 34.5 for the province of Dohuk as highest tilt angle with the
horizon. has been shown that the difference between the inclination angles optimal annually to Irag's provinces on
the horizon for the solar panels and between latitudes for those provinces almost invariably ranging from 2 to 3
degrees. was noted that the difference between the monthly optimal tilt angles of provinces is ranging from 1 to 8
degrees
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Developing the alumina hybrid sol-gel coating for steel oxidation
protection at high temperatures

Mohammed Hussein J. Al-atia
Directorate of materials researches\ Ministry of science & Technology
E-mail:mohammed57online@yahoo.com

Abstract

The use of nano alumina thin film by hybrid sol-gel route to protect steel from high-temperature oxidation is
limited due to the low thermal stability of this coat. In this work, new approach has been study to minimize this
effect. The chemical compositions of xerogel obtained from normal alumina hybrid sol-gel were varied, then
recombining with water to form the modified coating solutions. Laser diffraction technique has been used to
measure the growth of clusters sizes in different modified solutions. X-ray diffraction analysis to characterize the
alumina phase's changes as a function of temperatures, and gravimetric weight change method to determine the
oxidation rate of steel before and after coating. The results showed five changes in alumina phase during heating
to 950°C, which are similar to that recorded for the natural ore of boehmite, and the partial removal of non stable
by-products constituents associated with xerogel has considerable effect on the degree of particles aggregation
and agglomeration in solutions. This worked to improve the thermal stability of the coating layer, and show
considerable resistance to cracks formation. At 50% removal, the oxidation rate of HSLA steel specimens was
enhanced by 88 % at 950°C compared to the steel before coating.

Key words: Sol-gel, Alumina, Transition alumina, Coatings, High temperature oxidation, Heat treatment.
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"Influence of Deposition Temperature on Structure and Morphology of
Nanostructured SnO2 Films Synthesized by Pulsed Laser Deposition
(PLD)

*Suaad .S.Shaker ** Adawiya J. Haider

Abstract

Nanostructured Tin oxide thin films were deposited on the Si (111) substrate using pulsed laser deposition
technique at different substrate temperatures (200, 300,400 and 500 °C) in an oxygen pressure ( 5*10* mbar). The
structure and morphology of the as-deposited films indicate that the film crystallinity and surface topography are
influenced by the deposition temperature by changing from an almost amorphous to crystalline nanostructure and

rougher topography at a higher substrate temperature. Hall effect has been studied to estimate the type of carriers,
from the result we deduced that the SnO, thin films are n-type.
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Alkali metal (or alkaline earth metal) supported catalysts on
Nanoporous SBA-15 for the synthesis of biodiesel.

Talib M. Albayatil* and Aidan M. Doyle2
1. Department of Chemical Engineering, University of Technology, 52 Alsinaa St., PO Box 35010,
Baghdad, Iraq; talib_albyati@yahoo.com
2. Division of Chemistry and Environmental Science, Manchester Metropolitan University, Chester St.,
Manchester, M1 5GD, United Kingdom; a.m.doyle@mmu.ac.uk
* Corresponding author; talib_albyati@yahoo.com

Abstracts

The influence of alkali metal (or alkaline earth metal) supported catalysts on prepared SBA-15
for the synthesis of agro or biodiesel fuels from vegetable oil were investigated via heterogeneous
catalytic reaction. The structural and textural features encapsulated Nanoporous Material SBA-15
were studied by X-ray diffraction, scanning electron microscopy (SEM), EDAX, nitrogen
adsorption-desorption (BET) and FTIR characterization were also carried out on the catalysts
before and after loading. Mild conditions (atmospheric pressure and 65 °C) were chosen for
catalytic activity reaction testing in a batch reactor. The results show that all the catalysts were
found active for the esterification reaction of vegetable oil conversion around (85-94%).

This study shows that the alkali metal (or alkaline earth metal) and alkali metal hydroxides
supported catalysts on SBA-15 based catalyst has proven to be a promising one for the
transesterification of vegetable oil with methanol.

Keywords: Esterification reaction, Biodiesels, zeolites, meso-porous silica,

SBA-15, alkali metal, alkali hydroxide.
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Study of Erosion- Corrosion Behavior of Aluminum
Metal Matrix Composite

Dr.muna K. ABAS Mohammed Abdulatif Ahmed

The aim of present work is to study the erosion —corrosion behavior of aluminum metal composite which
consists of the (Al — 12wt % Si) alloy as matrix phase and 10wt% SiC particles as reinforcing phase. Composite
material was prepared by stir casting using vortex technique. A general corrosion and erosion-corrosion for the
base alloy and the prepared composite were carried out in 3.5wt% NaCl solution as corrosive medium for general
corrosion while in erosion-corrosion ,with varying impact angles (0° ,30° ,45° and 90°) in slurry solution ( 1wt%
Si0O; sand in 3.5wt% NacCl solution as the erodent). It was found that the general corrosion
rate for composite specimen is lower than that of the base alloy( Al-12%Si). In case of erosion-corrosion results,
it was found that the weight loss rate or corrosion rate in (gmd) unit at impact angle (0°) is lower than that of
other impact angles for the base alloy and composite material.

Keywords: erosion-corrosion , aluminum metal composite, seawater, corrosion rate
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A COMPARISON BETWEEN SINUSOIDAL OSCILATION AND
CONSTANT TEMPERATURE BOUNDARY CONDITIONS IN
ANNULUS FILLED WITH POROUS MEDIA SATURATED WITH
NANOFLUID

Asst. Prof. Dr. Manal H. AL — Hafidh*

Abstract

A numerical study has been carried out to investigate the heat transfer by natural convection of nanofluid taking
copper as nano particles and the water as based fluid in a three dimensional annulus enclosure filled with porous
media between two horizontal concentric cylinders with 12 annular fins of 3mm length and 2.4 mm thickness
attached to the inner cylinder under steady state condition and different wall temperature boundary conditions.
The governing equations which used are continuity, momentum and energy equations under an assumptions used
Darcy law and Boussinesq’s approximation which are transformed to dimensionless equations. The finite
difference approach is used to obtain all the computational results using the MATLAB- 7 program. The
parameters affected on the system are modified Rayleigh number <{R@ "< 500), dimensionless
amplitude (0<a<o0.8), constant dimensionless time t'=0.2 and dimensionless period n" (0.005 — 0.05) and the
volume fraction (o< ¢ <0.3). The results show an enhancement in heat transfer for sinusoidal oscillation boundary
condition and an extra enhancement in heat transfer achieved when adding nano particles. The Nusselt number
ratio (NUR) increase until Ra~ >100 then it reaches a constant value. A correlation for Nu in terms of Ra, @ and
dimensionless amplitude (a) has been developed for inner hot cylinder.

Keywords: Three Dimensional Annulus, Laminar Flow, Natural Convection, Nanofluid,
Porous Media.
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Synthesis of pours silicon (PS) prepared by electrochemical etching

Adawiya J .Haider *Jassim M. Abass** ,Omar abdulkreem**
*Nanotechnology advanced material research center, Technology university, Baghdad, Irag, **University of
Anbar , College of science , Anbar,Iraq

ABSTRACT

Porous silicon (PS) layers were formed on p-type silicon (Si) wafers by using
electrochemical etching method.The influence of varying etching time in the anodizing
solution, on structural and optical properties of porous silicon has been investigated.
Additionally, the thickness and porosity of the layers were measured using the gravimetric
method. Moreover, the surface morphology was studied by Scanning Electron Microscope
(SEM) and (FTIR). Finally,the optical properties of porous silicon on silicon substrates were
investigated by employing photoluminescence (PL).

Keywords: Porous silicon, Electrochemical etching, Porosity, Morphologicalproperties, Photoluminescence.
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Synthesis Nanostructure SnO2:Mn Thin Films Using Certain
Concentration of Mn Dopan and Study the Structural Properties of the
Prepared Films

Nada M. Saeed
Department of Physics, College of Science, University of Baghdad.
E-mail: nadaalkhanchi@yahoo.com

Semi-conducting Tin Oxide doped Mn (SnO,:Mn) thin films were prepared onto
hot glass substrate by using chemical spray pyrolysis technique using Nitrogen as
the carrier gas, the substrate temperature was fixed around 325 °C+5°C. The
precursor solution was prepared by using SnCl4.5H,0 as starting materials to obtain
tin dioxide SnO,. The used technique has proven its simplicity and low coast. The
structure of the prepared films was studied by using x-ray diffraction technique and
by using atomic force microscope (AFM), the results show that the prepared films
were nanostructure, the average grain size will decreased after using 0.03% Mn as
dopping material. The optical spectrum of SnO,:Mn films was studied by using VIS-
UV-NIR spectrophotometer; the transmittance and the absorbance spectrum have
been recorded at wavelength within the range 200-1100 nm. The results indicate that
the films exhibit high transmission in the mid of the visible region of the
electromagnetic spectrum, the moderately high transmissions of the films throughout
the UV-VIS regions make it a good material for photovoltaic applications.
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Study The Thermal Properties for Polymer Matrix Composite Reinforced
by Toner Carbon Nanoparticles TCNP
Ahmed Jadah*, Harith.l. Jaffer**
* Department of Physics, College of Science, University of Wasit.
**Department of Physics, College of Science, University of Baghdad.
kutpcl9@yahoo.com

Abstract

Thermally conductive polymer composites offer new possibilities for replacing metal parts in
several applications, including power electronics, electric motors and generators, heat exchangers
etc., thanks to the polymer advantages such as light weight, corrosion resistance and ease of
processing. This work focuses on studying the addition effect of the prepared toner carbon
nanoparticles TCNP with particles size of (89.77nm) as a nanoparticles with different weight
percentages (2, 4, 6) % to the unsaturated polyester resin (UPE), epoxy resin as a matrix to prepare
polyester nanocomposites and epoxy nanocomposites. The molding method was used to prepare
polymers and their nanocomposites sheets. And study the effect of this additive material on
thermal conductivity coefficient (k) of the resins used. The results show increased thermal
conductive of the resins (UPE, EP) by increased thermal conductivity coefficient value after
addition this material. Also the value of thermal conductive increased with increasing of additive
percentage of carbon pawder as illustrated in diagrams which represent the relation between
thermal conductivity coefficient (k) with weight fraction. Keywords: -Thermal Conductive, Toner
Carbon Nano particles, Unsaturated Polyester Resin, Epoxy Resin and NanoComposites.

O A s 5iliss Loz 2o g panl g palaa) I3 28] i 50Lal Ly J gl yal 53 o] 0
4 it

*alaay Al o slall LS oy i) sl erdaisd g drala o slal) WS L 5l ol
dLadal)
4l G )Wl s @8y 4l Ciliae il (sl ) (e A 93U GLS) i (e Sliie juast Al all oda 8 &
Adlie 4555 Sy (89.77 NM) i annr 5 At Cp S Sl (3163 ad) Giliae u ¥l 0
Craadinl | S sV g il Jall 4 ) adl pal &) e 45 glal) o g0 IS jla) (33183 ddlal )80 Al )34 (2,4,6)%
Jra sill Jalra e Adladl) saladl 5l (gae Al jo 23 4 gLl AS) i) o) sal) Cilie juiaad 8 4, sl 40 6dl) 48 Hla
Aeadiual) a1 o) gall (K) sl s
Rad 325 Gk 08 oS oaY) ) ISy il il ) g 5l e il 8305 el g
O Hlal B8 A 33l ) ae gl Jua sill dad Cala )l Balall o2 ddlial 2y (o)) Al Jua sl Jalaa
s sl s (K) o) sl Jea sl Jalae G 383D Jiad A bl ldaladall 8 s ge LS Adliadl) 4y 5300



(SCNAMA
2011)

Structural, Morphology and Optical Properties of Ge:Sb Thin
Films For Laser Detector

Samar Y.Al-Dabagh”™  Ziad T.Al-Dhan” Thalfaa R.Al-Hakeem”

*University of Baghdad ,College of Science for Women , physics Department
**University of Nahrain ,College of Engineering , Medical physics Department

Abstract:
In this study, Ge:Sb thin films were prepared by thermal evaporation deposition system
at pressure 7.5x10° mbar, then exposed to Nd:YAG laser with 1064nm wavelength at
different laser energies(100,200)m,;.

To examine the structure, morphology and optical properties of the films, X-ray
diffraction (XRD), Atomic Force Microscope (AFM), Scan electron Microscope (SEM)
and Fourier Transform Infrared(FTIR) spectroscopy were used respectively. From X-ray
diffraction patterns of the films, it was found that the deposited films were
polycrystalline and as the laser energy increase an increase in the average size of the
crystalline grains with the range (26.38-30.12)nm.

The morphology results show that the grain size of the nanoparticles observed at the
surface showed some differences depend on the laser energy. From FTIR spectroscopy, a
variations in the Absorbance spectra ,absorbance coefficient of the thin films were also
observed as laser energy increases.

Keywords:Ge:Sb thin films, Structural properties, Surface morphology, Optical
properties
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Structural and Electrical Properties of Thermally Evaporated SnySe;«x Thin Films
Bushra A.Hasan, Ghuson H.Mohamed and Amer A.Ramadhan
University of Baghdad, College of Science, Department of Physics
Abstract

Tin Selenide Sn,Se;x thin films were prepared from the alloy compound material by thermal
evaporation method, to study the effect of tin content (x=0.1 ,0.5, and 0.7)and on its structural, and
electrical properties. Thin films Sn,Se;« thicknesses of 300 nm, were grown on glass substrate held at
room temperature. X-ray diffraction, D.C conductivity , and Hall effect measurements, were used to
characterize the thin films. The XRD studies reveal that SnysSegs and Sno;Seq s films are crystalline
with orthorhombic structure. while Sng;Segg films were crystalline with hexagonal structure.
Microstructure parameters such as crystallite size, and dislocation density were calculated and found to
depend upon deposition parameters. The plot of conductivity with reciprocal temperature suggests,
there are two activation energies Ea; and Ea, for SnsSe;«x for all x content values transport to one
activation energy Ea; at high tin content which decreases with increasing tin content .Hall Effect
measurements showed that the Sn,Se;. thin films were n -type semiconductors at x=0.1 convert to p-

type semiconductors at x=0.5 and 0.7.

Keywords: tin selenide, thin films, thermal evaporation
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Spray pyrolysed 1n,S; thin films

Mahdi H. Suhail*, Souad G. Kaleel ™ and Fatin M. Yassir~

* Dept. of Physics, College of Science, Univ. of Baghdad

**Dept. of Physics, College of Science for women, Univ. of Baghdad
E Mail:mhsuhail@yahoo.com

Abstract

In,S; thin films were deposited using chemical spray pyrolysis - CSP
technique with the help of automated spray system. InCl; and thiourea were used
as the precursors in this study. In,Ss, is a 111-VVI compound originating from the
I1-VI semiconductor by replacing group Il metals by group 111 elements and exists
in three crystallographic modifications a , B and y with B-In,S; being the stable
state with a tetragonal structure at room temperature. The optical properties of the
indium sulfide films preparation by vary between the various studies. The band
gap values were determined assuming a direct allowed transition extends from 2.0
eV upto3.7eV.

Characterizations of the films were then carried out to understand how the
change in particular spray parameter influenced the structural, optical, electrical
and compositional properties of the films formed.

Keywords Tin Sulphide, Chemical spray pyrolysis, composition,
structure, electrical properties, optical band gap
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Silver nanofluids prepared by pulse exploding wire
Hammad R. Humud , Enaam Abd Al-Majeed, Seba G. Kadhem

Department of Physics, College of Science, University of Baghdad
alBlS 3 ga Lua ¢ Laal) e alad) ¢ 3gan axa daa
E-mail:dr.hammad6000@yahoo.com

Abstract:

Nano science and nanotechnology continue to grow as fields of scientific research.
Several methods for Nano powder have been developed in the last years. One of these methods
is of electrical explosion wire (EEW).The electrical explosion of wire is easy, fast and one step
method for the preparation Nano fluids. In this work silver Nano powder was produced in
double distilled and deionized water (DDDW), Ethylene Glycol, and Polyvinylpyrrolidone
(PVP). Silver Nano powder were fabricated using wire explosion process and investigate the
effects of the exploding energy, wire diameter, the type of liquid on the particle size, and
particles size distribution. The nanoparticles are characterized by x-ray diffraction, UV-Visible
spectroscopy and transmition electron microscope. The x-ray diffraction results reveal that the
nanoparticles continue to routine lattice periodicity at reduced particle size. The UV-Visible
absorption spectrum of the liquid solution of the silver nanoparticles show sharp and single
surface Plasmon resonance SPR peak centered at a wavelength of 400nm this peak indicated
the production of pure and spherical silver nanoparticle. The transmition electron microscope
images show that the silver nanoparticles have narrow particle size distribution range 8-25nm
with average particle size 18nm.

Keywords: Silver nano particles, pulse exploding wires, Ag nanofluid.
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Preparation of stable and size control silver nanoparticles by
electrochemical method
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** Ministry of Science and Technology
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Abstract

The silver nanoparticles (Ag-NPs) have been prepared using the electrochemical
technique . The optical properties were measured by using the absorption spectrum .The
dimension of the prepared nanoparticles was estimated from the Atomic Force Microscope
(AFM) that was 91.57nm. In this paper we produce a mechanism for reducing the size of silver
nanoparticles by adding the hydrogen peroxide H,O, , and protecting the silver nanoparticle and
inhibiting agglomeration by adding pvp polymer .

Keywards: electrochemical method , nanoparticles, silver nanoparticles
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Preparation of silver nanoparticles by low voltage exploding wires in
liquids
Hammad R. Humud , Ahmed S. Wasfi, Agieel M. Makia

Department of Physics, College of Science, University of Baghdad
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Abstract
The present work, provides apparatus for the production of silver nanoparticle based on
the explosion of thin silver wires in different liquid distilled water Hexane and ethylene glycol by
applying 36 Volte DC to two electrode one in the form of thin wire and the another in the form of
plate. The nanoparticles are characterized by x-ray diffraction, UV-Visible spectroscopy and atomic

force microscopy (AFM). The x-ray diffraction results reveal that the nanoparticles continue to

routine lattice periodicity at reduced particle size. The UV-Visible absorption spectrum of the liquid
solution of the silver nanoparticles show sharp and single surface Plasmon resonance (SPR) peak
centered at a wavelength of 400nm this peak indicated the production of pure and spherical silver
nanoparticle. The AFM images show that the silver nanoparticles have narrow particle size
distribution ranged from 20-120nm with average particle size 80nm. The silver nanoparticle
prepared in water and that prepared in ethylene glycol or Hexane show no more difference in their
average particle size and particle size distribution.

Keywords: Silver nano particles, exploding wire, Ag nanofluid.
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Preparation and characterization of SnO, nanoparticles
Asama. N. Naje' , Azhar S.Norry®, Abdulla. M. Suhail*?
'Department of Physics - College of Science - University of Baghdad, Baghdad — Iraq.
“Dijlah University college, Baghdad, Iraq.
Naje.as75@gmail.com, Abdulla_shl@yahoo.com

Abstract

Tin Oxide (SnO,) nanoparticles powder have been synthesized by chemical precipitation
method.
The samples were characterized by X-ray diffraction UV-Visible absorption and scanning probe
Microscope SPM. The X-ray analysis shows that the obtained powder is SnO, with tetragonal rutile
crystalline structure and the crystalline size in the range of 8-10nm.
The SPM investigation reveals that the average particles size is 73nm. The optical band gap values
of SnO, nanoparticles were calculated to be about 4.3eV in the temperature 550 ° C, comparing
with that of the bulk SnO, 3.7eV, by optical absorption measurement.

Keywords: SnO; nanoparticles, X-ray diffraction ,Optical Proerties.
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synthesis Mat Buckypaper
Wasan R. Saleh™, Rajaa H. Mutlk', Ghuson H. Mohamed®, Abdulla A. Suhail*,

S.F.A. Acquah?, Eden Steven®
Physics Department, College of Science, University of Baghdad, Baghdad, Iraq
Dept. of Chemistry and Biochemistry, Florida State University, 95 Chieftan Way, Tallahassee, FL 32306,
USA

®National High Magnetic Field Laboratory and Department of Physics, 1800 East Paul Dirac Drive,
Tallahassee, FL 32310, USA
*Correspondence to: was an_alazawi@yahoo.com

ABSTRACT

This study demonstrates the synthesis of thick and dense free standing films (buckypapers) by
membrane filtering using metallic short thin multi-wall carbon nanotubes (MWCNTSs) functionalized
with NH,. Buckypapers (BPs) are films of preformed networks of well-dispersed MWCNT. The
optical and structural properties of MWCNTs and pure BP were studied. The optical absorbance
spectra and Ramman spectra were recorded. The results show that the absorbance spectra of MWCNT
and pure buckypaper highlight no significant change due to film formation, and the absorbance in the
UV region was high, while in Ramman spectra, the peak of D band has high intensity than that of G
band, according to the defects in the prepared film. Two energy gaps Eg for direct and indirect allowed
transitions were found. The values of Eg for direct allowed transition are about 3.75 and 4.1, while for
indirect allowed transition are about 3.5 eV and 2 eV for pure buckypaper. The refractive index,
extinction coefficient, real and imaginary parts for dielectric constant have been determined and
compared.

The structural properties were studied from AFM micrograph, SEM, and XRD. The images show that
the film was grains, uniformity distributed for CNTSs, quite uniform, and free from cracks. XRD results
show that the structure for pure BP is polycrystalline. This smart material will have wide applications

in many fields especially in the field of sensors and detectors.

Key Words: MWCNTSs, buckypaper, filtration process, optical properties, structural
properties.
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Formation and characterization of carbon nanostructures by arc
discharge technique in water

1Bahaa.T.Chaid, 2Mohammed.K.KhaIaf, 3Hassan.Z.Ali
L3University of Baghdad, College of Science, Department of Physics

2 Center of Applied Physics, Ministry of Science and Technology, Iraq
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Abstract

Synthesis of nanoparticles CNPs and nanotubes CNTs by arc-plasma discharge
technique has been realized in water . Synthesis of CNPs and CNTs were investigated in
water with different diameters of anode and for pure graphite electrodes. The
nanomaterials were produced in the form of floating on the surface of water and other
nanomaterials deposited on the bottom of the container and the other deposit on the
cathode's electrode, and nanocolloidal dispersed through the water. Whereas by applying
a voltage of (5-25volt) and a constant current of (50-100Amp) a stable plasma was
performed and fabricated. CNPs of about 15-50 nm diameter and CNTs typically near of
20nm in diameter and the length varies from 100-300nm were produced.

Keywords: Arc- discharge, nanostructures, , graphite electrode, nanotechnology
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Fabrication of Polyaniline —Carbon nanofibers for Hydrochloric acid and Ammonia
sensing at room temperature
Thamir A. A. Hassan* , Izzat M. Al-Essa*, Ekram A.Al-Ajaj *and Abdul Kareem M. Ali**
University of Baghdad ,college of science ,physics Dept.*
University of Baghdad ,college of science ,chemistry Dept.**

Abstract

The multiwall Carbon nanotubes(CNTSs) of 0.25wt %,0.5wt % and 1wt% was added to 0.1 M
distilled aniline under reflex procedure with 0.3 H,SO, for fabricating PANI/CNTs nanofibers. A
cyclic potential ranged from -100 mV to 1500 mV was applied with six repetition on working
electrodes stainless steel (SUS 304) which were dipped in these solutions at scan rate of 30mV s™ at

room temperature. Scanning Electron Microscope(SEM) images showed that the PANI-CNTSs
nanofibers structure with diameters range(50nm-70 nm). In the liquid type sensing, it was found that
with the increase of HCI concentrations, the value of current density(J) could be raised and found
pronounced at 3000 ppm and 4000ppm concentration along with PANI/0.5 wt %CNTs and PANI/1
wt% CNTSs sensors out of the four corresponding four solutions and for sensors . The reason behind
that may be the enhancement of more efficient transfer of charges. On the other hand a reduction in
current density (J) was obtained with increasing concentration of NH3 and clearly observed at 1000
ppm and 2000 ppm for PANI/0.5 wt %CNTs and PANI/1 wt% CNTSs sensors.
Keyword :Electropolymerization, redox ,Charge transfer
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Effect the Temperature on Structure and Optical Properties for ZnS
nanostructure Thin Film

Nada K.Abbasi, Khalid T. Al- Rasoulz, Zaind J. Shanan 1
1College of science for Women, University of Baghdad, Jadriya, Baghdad, Iraq
2College of science, University of Baghdad, Jadriya, Baghdad, Iraq

Abstract

ZnS nanocrystalline thin films by different temperature of reaction were prepared by chemical bath
deposition using thiourea and zinc acetate as S~ and Zn?* source. The optical absorption studies in
the wavelength range 200-1100 nm show that band gap energy of samples 3.79 and 4.0 eV for
different reaction condition. The refractive index was estimated within the visible wavelength at 623
nm, it was 2.04 for samplel and its value will increase for sample, to be 2.55. The room temperature
photoluminescence spectra of the films showed two peaks for all samples. We assigned the first peak
due to band gap transitions while the latter was due to zinc vacancy in the films. Structural analysis
using atomic force microscopy shows that the grain size for films were 73.2 and 87.34 nm. X-ray
diffraction analysis indicates that both of them formed in the reaction bath have cubic zinc blende
structure .The structural estimation shows variation in grain size 7nm and 20nm with different
temperature reaction.

Keywords. Nanocrystalline ; ZnS; CBD method; optical properties
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Abstract

Doped and undoped nanostructured titanium dioxide was prepared via Sol-Gel method under
varying conditions to determine the effects of neodymium ion doping on the titania lattice crystal
structure. Specifically, the effects of doping rate on the grain size of titanium dioxide particle were
studied. Samples were analyzed by X-ray diffraction to investigate the structural effects of dopant
addition.

From the XRD analysis and the use of the peak positions (20) of the anatase (101) and (200)
reflection, we calculated the lattice constants of the tetragonal lattice anatase TiO, powder; represented
by 'a’ and 'c' parameter, and the results showed that the value of a' remains essentially unchanged, while
the lattice constant 'c' increases with lowest dopant rate then decrease with highest dopant rate. This is
due to a combination of interstitial and substitutional accommodation of the dopant ions.

The grain size was calculated by using Scherer's formula and it was found that the grain size of
TiO, particles decreased with increasing of Nd** doped rate.

Key word: Sol-Gel, Nano technology, TiO,

LAY Jama i G eNd ™ clagua! sl paal) e TIO2 48y sk 5 pasal) Sol-Gel
Soma) o Baake 5 fmlla daaa Gl ¢ Pligiu g pai Jlsb Pee dhuas gildBea olsle aaa
24 Yo
psraill Ol Bygdally 48N TiO, sale (e clie umadl Sol-Gel  da-dswd) 48 aladiul o
e s 8 mmnall liaall (5 sl S Gl e ALEY) dans AT i s L Adlida ppmad Cag pla caas s NG )
i) o Sla sadl) iy g XRD Agieal) L3V 3 p0n s pad i) e sl TiO, Sl ) aaal
el 33 s 570C° 301 a A0 die Lehali a4y ) ol A% ) J a5 400 e 405 I35 puandll
el adge Jlaaivlys TiO, U ¢'c' 5 'a" Dilaleally ALiaiall ¢ail¥) skl Aely )l A0l ol i Glua &
Al LYY i 32k 3y 'C" A 30l Ladn LAY A jusS ae 'g" A Gl 2y ¢(200) 5 (101) eS8 (26)
Jlasind 5 L&l Jils Jean o 585 Lee Alall LY ¥ ane die 407 dad alidi) a3 e s Akl 5l) LLEY) 0¥ ana
Ti0; J sushllh s 5l Jala Nd Jladll & 23 £8) e
4l TiO, Gaabual aal) aaall Cluald Elaaiul 3N (FWHM) GaASa3Y) 4 505 Cualiia (2 50 2083 o
NA¥ 00 ALY Jane 330 ge iy (awal) anal) o)) aa g G ey sl

5T 300 ol s i) G o - gl L] ALl


mailto:moh4691@gmail.com�
mailto:anwarezzat2000@yahoo.com�
mailto:fawmus13@gmail.com�
mailto:dradnan_salih@yahoo.com�
mailto:majda.alzangana@yahoo.com�

(SCNAMA
2011)

Optical Design Optimization for Indoor Solar IHlumination Using

Truncated Tetrahedral Pyramid Concentrator
Dr. Hisham A. Maliek & Talib Zeedan Taban Al-Mosawi
Ministry of Science & Technology
Baghdad - Iraq
hushamabid@yahoo.com
Abstract

A concept of indoor solar illumination is described and designed. The solar illumination
system is composed of a non tracking primary reflector and controlling mirrors. The
primary reflector is in form of a truncated tetrahedral pyramid covered by a thin flat glass
sheet on the wide opening of the pyramid to prevent dust to accumulate on the reflecting
sides of the pyramid besides preventing dust from coming inside the room. The
controlling mirrors are plane and rectangular. Each part of the solar illumination system
is optically suited and compatible with other parts to realize high efficiency. The optical
design is conducted for Baghdad city at interior building in two solstice days over the
year. Research results showed that the design of the solar system is achieved on the base
of minimum and maximum solar illuminance level in 21 June. Tetrahedral pyramid's
dimensions in a question as a solar concentrator for this paper are: concentration ratio is 3
for 90 cm entrance opening, 25° for half angle and 5° for controlling mirrors.

Keywords: Pyramid, half angle, concentration ratio, Illumination, Solstice day
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Abstract
Cadmium Telluride (CdTe) thin films were prepared by thermal evaporation
technique in the vacuum of about 3 x 10 mbar .using commercial glass substrates. The

CdTe thin films were the effect gamma () radiation on the grain size with dose 0.5uCi

and membrane surface of treated films before and after to exposure period to gamma
radiation and characterized by X-ray diffraction (XRD) results showed that the films are
polycrystalline structure with hexagonal lattices and had preferred growth of grains
along the (002) crystallographic direction. Atomic Force microscopy (AFM) and optical
microscopic recognized. The optical band gap of thin films was found to allow direct
transition with energy gap of 1.7 eV.

Keywords. CdTe thin film ;Structural and Optical properties; AFM , Nonstructural and Gamma
radiation effect.
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Thin film hydration technique
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Abstract:

In the present research we report development of liposomes by studying various
process as well as formulation related factors such as effect of cholesterol, effect of alkyl chain
length of lipids which may affect the size, shape and encapsulation efficiency of liposomes was
reported. Cholesterol and phospholipids were studied by Fourier transform infrared (FTIR)
spectroscopy. From scanning electron micrographs, the liposomes appeared in various figures,
the sizes of prepared liposomal particles varied in the range of 0.147-0.412 um (147- 412) nm
and most of them were multilamellar structures. The vesicle size was found to be varied from
0.147 to 0.412 um. The liposomes were photographed using scanning electron microscope.
Vesicles were found to be spherical in shape. Analysis of vesicle size was carried out of each
formulation code and the size was found to be reproducible. FT-IR is very useful tool for
detecting chemical changes, chemical structures and the thermodynamic of phase transitions
and conformational changes in biological systems. Frequency shifts in different regions
(symmetric, anti-symmetric stretching or bending, scissoring) or changes in the widths of the
corresponding peaks can be used to extract information about various physicochemical
processes taking place preparation. This research review the development of liposomes, and
speculates optimistically about some future applications.

Keywords: Multi lamellar vesicles, liposomes, thin film hydration
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Effect of Experimental Parameters on the Fabrication of Silver
Nanoparticles by Laser Ablation

*Mohammed J.haider ** Mohammed S.Mehdi
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**email: @yahoo.com, Laser & Optoelectronic Eng. Department, University of Technology.

Abstract

In this work, silver nanoparticles has been prepared via ablation of pure
Ag metal target in distilled water was accomplished using Q-switched
Nd:YAG laser at (1.06 um) laser wavelength , with different laser energy
and number of laser pulses. The effect of these parameters on the optical
and surface morphology have been studied , UV-Visible show a red shift in
the absorption spectra related to the shift in the energy gap due to increment
of the grain of prepared particles size is increased as laser energy. Grain
size of the obtained NPs are found to increase with laser energy with rang
(20-112) as shown by the SEM result.

Key word: nanoparticle, ablation, particles size
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Concentration Effect of multi-walled carbon nanotube on Mechanical

properties of epoxies composites
A. badran alsafee?, Ikram A. Al-Ajaj'and , Asmaa shawky
University of Baghdad-College of Science-Physics Department

Abstract

Untreated multi-walled carbon nanotubes (MWCNTS) with different weight
percentage (0.1,0.5,1,2 ,3 4 and 4.5) % wt. were used to fabricate
MWNT/epoxy composite samples by hand layup method. Ultrasonic mixing
process was used to disperse the nanotubes into the resin system. Mechanical
reinforcement of polymer matrices loaded by carbon nanotubes is expected to
benefit by both the high aspect ratio and the very high modulus of nanofillers.
The mechanical properties of the composite with different weight percentages
of nanotubes have been investigated. The Young’s modulus has been doubled
and quadrupled for composites with respectively 0.5 and 4 wt.% nanotubes,
compared to the pure resin matrix samples.While flexural strength has been
increased in random manner.
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SEM-Backscattered Imaging analysis of Cementitious Composite Matrix
Incorporating Mineral Admixture

Assistant Professor, Dr. Maan S. Hassan o
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Abstract

Microstructure imaging interpretation of polished surface has become well established as
a method for the study of cement and concrete microstructure. This paper is an attempt to
provide micro-level examination to the microstructure of cement paste in concrete
particularly the hydrated mineral admixture and interfacial transition zone, which
received increasing attention due to their effect on the hardened concrete properties.
Furthermore, illustrations are provided of the transition area of cement paste adjacent to
the aggregate border as well as other cement paste areas. SEM images reveal that
pozzolanic reaction is not the only benefit of using mineral admixture. Spherical shape of
grains is important to improve the microstructure of cement paste particularly in the
interfacial transition zone.

Keyword: Imaging Interpretation, Cement paste (CP), Microstructure, Interfacial Transition Zone (1TZ).
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Characterization of the Copper oxide thin films deposited by dc sputtering
technique
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Abstract

Nanocrystalline Copper Oxide films were deposited on glass substrates by plasma dc
sputtering with discharge power between (30-75) Watt. The effected of discharge current on
the structural and optical properties of sputtered films were studied. The X-ray diffraction
results appear that the sputtered thin films are polycrystalline structure of Cu,O and Cu4QO3.
Films prepared with discharge current of range (10-25) mA have (111) and (200) diffracted
peak, when annealed at 500 C° for 2 hour. The optical energy gap for the prepared films is
estimated to be in (2.05- 2.3) eV range. It was found that the effect of preparation conditions
on thin films thickness strongly depends on the discharge current of Argon plasma.
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Abstract

SnO2/CdS-CdTe heterojunction has been fabricated by thermal evaporation technique, 0.05
pum thicknesses of SnO2 nanostructure was evaporated as thin layer to be used as an
antireflection and as transparent conducting oxide. The prepared cell has been annealed at
573K for 180 minutes. The general morphology of SnO2 films was imaged by using Atomic
Force Microscope (AFM), the image shows that the average grain size of the prepared film
is constructed from nanostructure of dimensions in order of 72 nm. There are two wide
peaks were presents at the x-ray pattern which were refers to SnO2 and is in agreement with
the literature of American Standard of Testing Materials (ASTM).

The capacitance- voltage a measurement has studied at 102 Hz frequency, the capacitance-
voltage measurements indicated that these cells are abrupt. The capacitance at zero bias,
built in voltage, zero bias depletion region width and the carrier concentration have been
calculated. The carrier transport mechanism for SnO2/CdS-CdTe heterojunction in dark is
tunneling — recombination. The value of ideality factor is 1.56 and the reverse saturation
current is 9.6x10-10A. Band energy lineup for SnO2/ n-CdS-p-CdTe heterojunction has
been investigated by using I-V and C-V measurements.

Key words: n-CdS-p-CdTe heterojunction; C-V measurements; I-V measurements; energy
band diagram
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Corrosion Behavior of Titanium Nnanotubes Surfaces formed on Ti-6Al-7Nb Alloy

by Anodization
Thair L. Alzubaydi* Mustafa Sh. AlHilfi**
* Directorate of Materials Research-Ministry of Science and Technology
**_ Physics Department. College of Education -AlMustansiriya University.

Abstract

From the biological point of view the surface is the most important part of the implants. The surface has direct
contact with human tissue and is responsible for acceptance of the implant. Surface reactions can lead to good
acceptance and cooperation of the implant with the surrounding tissue. This work demonstrates the
electrochemical behavior of Ti-6Al-7Nb alloy surface after the formation of titanium oxide nanotubes. The
chemical solution used for nanotubes formation was consists of NH4F:H2O: glycerol at a ratio of 1:20:79 wt.%.
The potential applied between cathode and anode in the electrochemical cell was maintained at 30 V during one
hour of the process. The XRD and SEM results show that the oxide forme was amorphous TiO2 nanotubes and
they were grown homogeneously on a phase of Ti-6Al-7Nb alloy. Amorphous TiO2 nanotubes were partially
crystallized to rutile by heat treatment at 80@C for 2 h. The corrosion measurements results show that the
corrosion potential (Ecorr) of the annealed sample had value of (-162.881mV) due to the stable TiO2 crystal
phase compared to the (-343.629 mV) measured for the untreated sample. At 0.5 V, where a passive layer had
formed, the corrosion resistance of the annealed sample was approximately ten times that of the untreated
sample. More details of the structural and electrochemical investigations will be discussed in this paper.
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The photovoltaic performance of ZnO in inverted bulk hetro junction solar cells.
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Abstract
Anew novel approach for synthesizing ZnO nano plate (ZNONPLs),ZnO nanowire ,ZnO doped by Al ,ZnO

thin film by ALD on Indium Titanium Oxide (ITO) coated glass substrates for photovoltaic applications. The
fabricated ZnO NPLs,ZnO , nanowire have been used to build bulk hetrojunction solar cells with blends of
P3HT (poly(3-hexylthiophene) and PC BM((6,6)-phenyle C61 butyric acid methyl ester .Scanning electron
microscopy, X-ray diffraction ,photoluminescence, UV-vis absorption spectroscopy, and photovoltaic
measurements for studying morphology and device solar cells performance which prepared .The
microstructure of the ZnO nanoplate ZNONPLs arrays plays two roles one for increase junction surface
area and collecting the photo-generated electrons where has conducting paths to ITO glass .The Full factor

,and power conversion efficiency increased when using ZnO NW Modified by porphyrin.
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THERMAL STABILITY OF SOL-GEL DEPOSITED THIN FILM ZnO-
BASED SCHOTTKY ULTRAVIOLET PHOTODETECTORS
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IRAQ
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Abstract —

In this paper we explain the results of our experimental investigation on thermal stability of thin film ZnO-based
Schottky barrier ultraviolet photodetectors. We used the sol-gel technique to deposit ZnO thin film on a p-type Si
<100> substrate. The surface morphological and the structural properties of the thin film were studied by a scanning
electron microscope (SEM). The crystal structure of the ZnO films were characterized by x-ray diffraction (XRD).
The optical bandgap of thin film was determined using by UV-visible spectrophotometer. The I-V characteristics of
the Schottky barrier photodetector were studied and the parameters such as ideality-factor, leakage-current, turn on
voltage and barrier-height were extracted from the measured data at room. With applied bias voltages in the range
from -3V to 3V the contrast-ratio, responsivity, detectivity and quantum-efficiency of the photodetector were found to
be 8, 0.21 A/W, 1.45x10° mHz*W™ and 72% respectively. The study revealed that the performance of the device
improves with increasing post metal deposition annealing temperature up to 100 C. The device exhibited excellent
thermal stability in the annealing temperature range of 100C to 200°C. For annealing temperature beyond 200°C the
performance of the device was found to degraded drastically. The variation of performance with thermal treatment
may be attributed to interfacial reactions of metals (Cr) with ZnO and the phase transitions of the chromium oxide

during annealing.

Keywords — Thin-film; thermal-stability: ZnO; photodetector; UV.
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Abstract

In this paper, azo dye polymer synthesis from P-toludine with Novolac by fox method and the product azo dye poly (6,6'-(2-
hydroxy-5-(p-tolyldiazenyl)-1,3-phenylene) bis (methylene) bis(2-ethylphenol).The optical properties of an azo dye polymer
with thickness (10pum) have been investigated by the transmittance and absorbance spectra were measured in the wavelength
(300-900 nm) at the room temperature. The linear optical parameter include calculation ( refractive index n , extraction
coefficient K , absorption coefficient a , Real and Imaginary part of dielectric, €, , optical conductivity o, , and the optical
energy gap was estimated from the absorption coefficient values using Taue's procedure. The oscillator energy (E,), dispersion
energy(Eq) and the static refractive index (n,) have been determined by the Wemple-DiDomenico method and also the lattice
dielectric constant (€ and the high frequency dielectric constant ( ) and the ratio of the carrier concentration of the electron
effective (N/m*)
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Early detection of Breast Cancer by Tumor Marker CA15.3, CA27.29, P53
and relationship with Vitamin D .
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Abstract

Breast cancer is the second most frequent cancer of women ,tumor markers are substances that can be found in
the body when cancer is present. The classic tumor marker is a protein that can be found in the blood in at
increased levels when a cancer is present, In the present study have been investigated the levels of cancer
antigen CA15.3, CA27.29 , P53 and Vitamin D in breast cancer for Iraqi patient women, by used 200 patients
and healthy women , aged were 30 - 65 year These groups divided into four groups, each group composed of
50 women included breast cancer patients aged (30 — 59 years ), breast cancer patients aged (60 — 75 years ) ,
milking nodules groups (30 — 60 year) and control groups., the result of this study showed significant (P<0.05)
increased in the level of CA15.3, CA27.29 and P53 concentration in milking nodules and both breast cancer
groups. also showed significant (P<0.05) decreased in vitamin D concentration in milking group and breast
cancer group and significant difference in serum Ca Concentration these result compared with control group.

Key words: Breast Cancer, CA15.3, CA27 , P53, vitamin D
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Abstract :

The CdTe thin films were prepared by thermal evaporation technique in the vacuum of about 3 x 10° torr .using
commercial glass substrates. The CdTe thin films were characterized by X-ray diffraction (XRD), UV-VIS, optical
examination microscopic, Atomic Force microscopy (AFM). X-ray diffraction results showed that the films were
polycrystalline with cubic showed that the films were polycrystalline with cubic structure and had preferred growth of
grains along the (111) crystallographic direction. Atomic Force microscopy (AFM) showed the image that the effect of
gamma (¥) radiation on The grain size .The optical examination microscopic showed that the effect gamma (x) radiation
on the membrane surface. This images showed many holes suggesting that it originates from the exposure to the gamma
radiation. The optical band gap of thin films was found to allow direct transition with energy gap of 1.50 eV.

Keywords. CdTe thin film ;Structural and Optical properties; AFM , Nonstructural and Gamma
radiation effect.
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Abstract

The current study showed the ability of Prosopis farcta L. plants to uptake and
accumulation pollution metals present in the environment, andtheir role on the
phytoremediation by indicate its uptake zinc oxide (Zn20) at various Nano concentration.
From the results of this study formation of Prosopis farcta plants stems callus on MS
modified medium supplemented with 1.0 mg/L NAA (Naphthalene acetic acid) and 4.0 mg/L
TDZ (Thidizurone). This type of callus had ability to uptake and accumulation Zn20 metal at
concentration 1.0 ,10 ,50 ,100 part per million (ppm). The 100 ppm was higher uptaking from
callus tissues by indicate Scanning electron Microscope (SEM) photography, that showed the
presence of Zn20 nanoparticles on the surface of callus cells at height density. In the same
time noticed linear increasing of callus fresh weight with the increasing of zinc oxide
concentration. Identically the study showed the ability of Prosopis plants

seedlings to uptake Zinc oxide at 50 ppm concentration.
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Abstract

ZnS nanoparticles were prepared by a simple microwave irradiation method under mild
condition. The starting materials for the synthesis of ZnS nanoparticles were zinc acetate
(R & M Chemical) as zinc source, thioacetamide as a sulfur source and ethylene glycol as
a solvent. All chemicals were analytical grade products and used without further
purification. The nanocrystals of ZnS with cubic structure were characterized by X-ray
powder diffraction (XRD), the morphology of the film is measured by atomic force
microscopy (AFM), scanning electron microscopy (SEM). The particle size is determined
by transmission electron microscopy (TEM), UV-Visible absorption spectroscopy
analysis shows that the absorption peak of the as-prepared ZnS sample (300 nm) displays
a blue-shift comparing to the bulk ZnS (335 nm). Photoluminescence spectra of the
samples revealed a broad peak centered at 404nm, which were related to excitonic
emission. photocatalytic degradation of (MB) dye catalyzed by synthesized nanoparticles
was studied under solar radiation, photocatalytic degradation increased with increasing
time exposure to solar light.

Keywords: Nanocrystals; ZnS; Microwave irradiation; Degradation
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Mechanical, Thermal and Wear Characteristics of Polymer Composite
Material Reinforced with Calcium Carbonate Nano-Powder

*Aseel B. Al-Zubaidi **Ahmed A. Al-Tabbakh *Hanaa A. Al-Qaessy *Ragad N. Al-
Kaseey

Quick mast-105 is a well-known epoxy-based adhesive used in fabric reinforcement,
bonding of wooden parts and variety of metals. Its mechanical and thermal properties are
still limiting factors for extended technological and industrial applications. Enhancement
of mechanical, wear and thermal characteristics of this epoxy resin using a cheap filler of
CaCOsnanopowderis the focus of the present study. The mechanical properties are
demonstrated in terms of the flexural modulus, hardness and impact strength of the
reinforced cured compound while thermal properties are presented through
thermogravimetric behavior and thermal conductivity coefficient.Results show that
addition of 15% by weight of CaCO; to the epoxy resin improves the mechanical
properties and the thermal resistance of the end product paving the way for wider
applications in industry and technology. Wear characteristics show that the reinforced
product is suitable for high-speed applications.

Keywords: Polymer composite, Epoxy, Reinforcements, CaCOgnanofiller mechanical
properties
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Quantum Dots (QD-Dye conjugate) are ideal candidates for
FRET
investigations using TIR microscopy

Dr. Asma H. Mohammed

Total Internal Reflection Microscopy has been employed to investigate Fdrster resonance energy
transfer FRET for QD-dye conjugate system. QDs based donor systems are ideal for FRET for
many reasons, one of them is that their broad excitation cross section which means that the
direct excitation of the acceptor can be minimised via QD excitation at much shorter
wavelengths, where little absorbance occurs in the acceptor. Forster resonance energy transfer
(FRET) is a mechanism at which energy transfer between two fluorophores that occurs over a
much shorter distance. A donor fluorophore in its excited state can transfer energy by a non-
radiative, a long range dipole-dipole coupling mechanism to an acceptor fluorophore in
close proximity (typically <10 nm). This is exactly the regime relevant to many biochemical
processes and so significant effort has gone into developing FRET in recent years as a new tool
for probing dynamics in condensed phase systems.

Keywords: Quantum dots,TIR, FRET.
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Abstract

In this work, the tunneling current of adsorbed atom-sized quantum dot on metal
surface with scanning tunneling microscope (STM) is calculated using nonequilibrium
Green’s function method of Keldysh. It is found that the correction to the tunneling
current is expressed in terms of the transmission probability, where the correction is
negative for the elastic part of the current and positive for the inelastic one. Depending on
our calculations, we conclude that the position of electronic state of quantum dot, the
vibrational mode energy, the strength of electron-vibration coupling and temperature, all
are important parameters to determine the physical features that are responsible for the
processes concerned the nanostructure that are performed on the solid surface.
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Abstract

We study the dynamic characteristics of the excitons in finite GaAs
single quantum wells surrounded by Ga|_(AliAs barriers, we consider
the calculations of exciton binding energies as a function of well width
for five different values of mole fraction (0.15,0.25,0.35.0.4.0.45). We
also take into account the effect of mole fraction on the binding energy

for a series of S-period 50 A GaAs/50 A Ga.Ali.xAs multiple quantum
wells as a function of the equal well and barrier widths, also for different
values of mole fraction (0.1, 0.12, 0.14_, 0.16, 0.18, 0.2). In addition, we
studied the exciton Bohr radius A as a function of the same previous
mole fraction values for single and multiple quantum well.
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