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History of COMSATSHistory of COMSATS

(COMSATS)(COMSATS) The Commission on Science and Technology for The Commission on Science and Technology for 
Sustainable Development in the South is an international Sustainable Development in the South is an international 
organization. organization. Nobel Laureate Prof. Dr. Nobel Laureate Prof. Dr. AbdusAbdus Salam was Salam was 
the motivator.the motivator.
AIMS:AIMS: To reduce the everTo reduce the ever--growing gap between the developed growing gap between the developed 
and developing world through useful applications of science and developing world through useful applications of science 
and technology.and technology.
COMSATS MembershipCOMSATS Membership currently represents 21 developing currently represents 21 developing 
countries across three continents namely Bangladesh, China, countries across three continents namely Bangladesh, China, 
Colombia, Egypt, Ghana, Iran, Jamaica, Jordan, Kazakhstan, Colombia, Egypt, Ghana, Iran, Jamaica, Jordan, Kazakhstan, 
Korea (DPRK), Nigeria, Pakistan, Philippines, Senegal, Korea (DPRK), Nigeria, Pakistan, Philippines, Senegal, 
SrilankaSrilanka, Sudan, Syria, Tanzania, Tunisia, Uganda and , Sudan, Syria, Tanzania, Tunisia, Uganda and 
ZimbabweZimbabwe
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Within Pakistan major activities of COMSATS are:Within Pakistan major activities of COMSATS are:
COMSATS Internet Services (CIS):COMSATS Internet Services (CIS): CIS has set up and is CIS has set up and is 
operating modern communication systems in most cities operating modern communication systems in most cities 
throughout the country throughout the country 
COMSATS Institute of Information Technology (CIIT):COMSATS Institute of Information Technology (CIIT):
CIIT has been established for training professional human CIIT has been established for training professional human 
resource in Info Tech initially and now in all important areas resource in Info Tech initially and now in all important areas 
of Science & Technology. of Science & Technology. 

CIIT in Islamabad became functional in 1998.CIIT in Islamabad became functional in 1998.
Federally CharteredFederally Chartered as a Public Sector University in as a Public Sector University in 
2000.2000.
Five operational campusesFive operational campuses in Islamabad, Lahore, in Islamabad, Lahore, 
WahWah, , AbbotabadAbbotabad, , AttockAttock..
Two moreTwo more being established in being established in GujratGujrat and and SahiwalSahiwal..

COMSATS Institute of Information TechnologyCOMSATS Institute of Information Technology
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Students, Faculty, Programs and DegreesStudents, Faculty, Programs and Degrees

Undergraduate Student Strength: around 7,500Undergraduate Student Strength: around 7,500
Graduate Students Strength: around 300 Graduate Students Strength: around 300 –– 400400
PhD holding Faculty Members: just around 1/3PhD holding Faculty Members: just around 1/3
BS, MS, and PhDBS, MS, and PhD

PhysicsPhysics
MathematicsMathematics
BioSciencesBioSciences
Electrical Engineering (Electronics, Computer and Electrical Engineering (Electronics, Computer and TeleComTeleCom))
Computer SciencesComputer Sciences
Management SciencesManagement Sciences
Chemical EngineeringChemical Engineering
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Department of Physics Department of Physics 
Programs and Degrees offered Programs and Degrees offered 

Established in Established in Fall 2003Fall 2003
4 years BS in Applied Physics:4 years BS in Applied Physics: heavy emphasis on heavy emphasis on 
instrumentation, physical electronics, communications and instrumentation, physical electronics, communications and 
system designsystem design
MS & PhD in PhysicsMS & PhD in Physics with specializations inwith specializations in

OptoelectronicsOptoelectronics
Materials ScienceMaterials Science
High Energy PhysicsHigh Energy Physics
Quantum ComputingQuantum Computing
EnvironmentEnvironment

We have a total of 25 Full time Faculty members with 9 of them We have a total of 25 Full time Faculty members with 9 of them 
having PhDs and 6 Adjunct Professors.having PhDs and 6 Adjunct Professors.
BS Physics to start in Fall 2006BS Physics to start in Fall 2006
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Facilities (Existing and being developed)Facilities (Existing and being developed)

Teaching labs at the Graduate LevelTeaching labs at the Graduate Level
Optics Lab: Fundamental optics experimentsOptics Lab: Fundamental optics experiments
Advance Optics Lab (Awaiting equipment arrival)Advance Optics Lab (Awaiting equipment arrival)
Vacuum Science & Technology Lab (Awaiting equipment arrival)Vacuum Science & Technology Lab (Awaiting equipment arrival)
Quantum Optics Lab (Awaiting equipment arrival)Quantum Optics Lab (Awaiting equipment arrival)

Research labs: establishment in progressResearch labs: establishment in progress
Materials Lab: (XRD, DTA, DTXD, Temperature dependent ResistivitMaterials Lab: (XRD, DTA, DTXD, Temperature dependent Resistivity) y) 
Being shipped (will have by end of December 2005/January 2006)Being shipped (will have by end of December 2005/January 2006)
SPM (STM/AFM) for surface analysis and study of self assembled SPM (STM/AFM) for surface analysis and study of self assembled 
materialsmaterials
Electrical and optical characterization tools (Hall Effect, IElectrical and optical characterization tools (Hall Effect, I--V/CV/C--V V 
measurements, absorption and transmission coefficients)measurements, absorption and transmission coefficients)
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Research Center for Micro and Nano Devices at CIITResearch Center for Micro and Nano Devices at CIIT

Higher Education commission (HEC) is fundingHigher Education commission (HEC) is funding one big project to set up one big project to set up 
Clean Room Facilities for designing and fabrication of Devices fClean Room Facilities for designing and fabrication of Devices for versatile or versatile 
applications (> US$ 3.0 million).applications (> US$ 3.0 million).
Class 1000 Clean room:Class 1000 Clean room: to be the first one in Pakistan in any University.to be the first one in Pakistan in any University.
Graduate ProgramGraduate Program in Micro and Nanoelectronic Devices to start from Fall in Micro and Nanoelectronic Devices to start from Fall 
20062006
The facilities include:The facilities include:

Photolithography Photolithography 
Dry Etching (RIE)Dry Etching (RIE)
EE--beam evaporation (metallization)beam evaporation (metallization)
Sputtering and CVD (for oxidation, alloy deposition, Sputtering and CVD (for oxidation, alloy deposition, NitridationsNitridations, etc), etc)
Measurements: electrical (IMeasurements: electrical (I--V, CV, C--V, Hall Effect) and optical (PL, Raman and V, Hall Effect) and optical (PL, Raman and 
Spectrophotometer)Spectrophotometer)
SEM to be acquired after the clean room set up.SEM to be acquired after the clean room set up.

MEMS and sensors for single molecule detectionMEMS and sensors for single molecule detection
Optoelectronics devices: LED, LD, DetectorsOptoelectronics devices: LED, LD, Detectors
Integration of Integration of nanoparticlesnanoparticles/nanostructures with semiconductor electro/nanostructures with semiconductor electro--optic optic 
devicesdevices
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Existing International LinkagesExisting International Linkages

Prof. John Weaver:Prof. John Weaver: Department of Materials Science & Department of Materials Science & 
Engineering, UIUC, USA.Engineering, UIUC, USA.
Prof. Faustino Martelli:Prof. Faustino Martelli: TASC, Trieste, Italy.TASC, Trieste, Italy.
Prof. G. Prof. G. ScolesScoles:: Princeton University, USA and Princeton University, USA and ElettraElettra, , 
Trieste, Italy.Trieste, Italy.
Department of Materials and BioDepartment of Materials and Bio--Materials: Queen Mary Materials: Queen Mary 
College, University of London, UKCollege, University of London, UK
USJ CMOS: Bell Labs (US and Ireland), Surrey, Eindhoven
III-N-V : IBM Watson R&D, Stanford, Surrey, Manchester, 
Uppsala
MNSD : Surrey, Uppsala, EU Network on Micro and 
Nanotechnology
AlAl--FarabiFarabi Kazakh National University, Kazakh National University, AlmatyAlmaty, Kazakhstan., Kazakhstan.
Pakistan Council of Renewable Energy Technologies, Pakistan Council of Renewable Energy Technologies, 
Islamabad, Pakistan.Islamabad, Pakistan.
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The Group formed only in July 2005The Group formed only in July 2005

A. S. Bhatti (PhD Cambridge)A. S. Bhatti (PhD Cambridge)
Ahmed Ahmed ShujaShuja (PhD, Surrey)(PhD, Surrey)
IshaqIshaq Ahmed (PhD, QAU & Bonn)Ahmed (PhD, QAU & Bonn)
ManzarManzar AbbasAbbas
Aneeque Ahmed Aneeque Ahmed QaziQazi
AyeshaAyesha FarooqFarooq
Graduate students (MS and PhD)Graduate students (MS and PhD)
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Group ActivityGroup Activity

Synthesis and characterization of NanostructuresSynthesis and characterization of Nanostructures (Self (Self 
Assembled) : Semiconductor and MagneticAssembled) : Semiconductor and Magnetic
Synthesis bySynthesis by Buffer Layer Assisted Growth (BLAG):Buffer Layer Assisted Growth (BLAG): A A 
technique developed by Prof. John Weaver (UIUC) being technique developed by Prof. John Weaver (UIUC) being 
Developed at CIIT.  Developed at CIIT.  CharacterizationCharacterization by TEM, by TEM, AFM, Raman, AFM, Raman, 
PL, MOKE.PL, MOKE.
MnMn doped Self Assembled GaAs quantum wires:doped Self Assembled GaAs quantum wires: Optical Optical 
studies (PL and Raman)studies (PL and Raman)
Semiconductor micro and nano Semiconductor micro and nano –– devicesdevices for sensor for sensor 
applications (using lithography)applications (using lithography)
NonNon--conventional energy resources:conventional energy resources: Fuel Cell TechnologyFuel Cell Technology
Magnetic MaterialsMagnetic Materials
Synchrotron RadiationSynchrotron Radiation for characterization of materialsfor characterization of materials
Theory and SimulationsTheory and Simulations of Nanoparticle growthof Nanoparticle growth
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Buffer Layer Assisted GrowthBuffer Layer Assisted Growth

forfor

Nanoparticles & NanostructuresNanoparticles & Nanostructures
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Physical Vapor DepositionPhysical Vapor Deposition

To wet or not to wet?To wet or not to wet?

Frank de Frank de MerweMerwe (FM): Layer by Layer(FM): Layer by Layer

Stranski Stranski –– KarastanovKarastanov (SK): Layer + Cluster(SK): Layer + Cluster

VolmerVolmer –– Weber (VW): Cluster formationWeber (VW): Cluster formation

What is important in growth kinematics?What is important in growth kinematics?

Surface Energies of the adsorbed species, the Surface Energies of the adsorbed species, the 
substrate and the interface energysubstrate and the interface energy
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BLAG Technique for Nano Cluster GrowthBLAG Technique for Nano Cluster Growth
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• Freedom of substrate and deposition material
• Substrate – adsorbent interaction minimum or missing
• High diffusion at low temperatures
• Study of Nano tribology
• Spherical clusters and Fractal growth
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Au on amorphous carbonAu on amorphous carbon
Low coverage Low coverage -- compactcompact High coverage High coverage -- ramifiedramified

5 5 ÅÅ Au / 32 ML Au / 32 ML XeXe
2.9 x 102.9 x 1010 10 cmcm--22

1 1 ÅÅ Au / 30 ML Au / 30 ML XeXe
2.6 x 102.6 x 1011 11 cmcm--22

Strong dependence of island size on Strong dependence of island size on XeXe thicknessthickness
Ramified islands/structuresRamified islands/structures
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Particle AggregationParticle Aggregation

Au / Au / XeXe / a/ a--C: C: DDff = 1.42 = 1.42 ±± 0.05 at 4% 0.05 at 4% 
surface coveragesurface coverage
At higher coverage(10 At higher coverage(10 –– 15 %)  15 %)  DDff (1.7 (1.7 ––
1.8) also agrees with DLCA simulations.1.8) also agrees with DLCA simulations.
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V. N. Antonov, J. S. Palmer, A. S. Bhatti, J. H. Weaver, 
Phys Rev B 68, 205418 (2003).
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Ge Nanoparticles grown by BLAGGe Nanoparticles grown by BLAG
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Motivation for BLAGMotivation for BLAG
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What we can offerWhat we can offer

Hosting for a scientist/students to work in laboratories, Hosting for a scientist/students to work in laboratories, 
although that would be possible from Fall 2006.although that would be possible from Fall 2006.
Once the clean room facility in place, we would like to Once the clean room facility in place, we would like to 
host regional trainings on device designing and host regional trainings on device designing and 
fabrication offer short courses in microelectronics and fabrication offer short courses in microelectronics and 
optoelectronicsoptoelectronics
Initiation of joint degree programsInitiation of joint degree programs
Grow samples using BLAG or other techniques for our Grow samples using BLAG or other techniques for our 
partners.partners.
Characterization techniques will be open to all partnersCharacterization techniques will be open to all partners
Will have access to SESAME, Jordon.Will have access to SESAME, Jordon.
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What we need?What we need?
Experts in a specific areas:Experts in a specific areas: to deliver a semester long course in to deliver a semester long course in 
a short time, e.g., conducting polymers, plastic electronics, Bia short time, e.g., conducting polymers, plastic electronics, Bio o ––
compatible materials, etc.compatible materials, etc.
Develop collaborative research projects:Develop collaborative research projects: at the moment we at the moment we 
can contribute in term of human resourcecan contribute in term of human resource
StudentStudent’’s Exchanges Exchange at the graduate and undergraduate level.  at the graduate and undergraduate level.  
We have a set up with We have a set up with MatSEMatSE, UIUC for 3 of our top students to , UIUC for 3 of our top students to 
do summer research projects at UIUC.  Travel to be paid by do summer research projects at UIUC.  Travel to be paid by 
CIIT and local expenses by UIUC.CIIT and local expenses by UIUC.
Exposure of young faculty membersExposure of young faculty members to work in advanced to work in advanced 
laboratories of the regionlaboratories of the region
Specialized trainings of some specific equipment: A pool of Specialized trainings of some specific equipment: A pool of 
maintenance expertsmaintenance experts, like growth or some characterization, or , like growth or some characterization, or 
general maintenance of equipment.general maintenance of equipment.
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Some SuggestionsSome Suggestions
Initiation of Regional School/Workshops for Graduate students: Initiation of Regional School/Workshops for Graduate students: 
Let CIIT hold first one in Fall 2007.Let CIIT hold first one in Fall 2007.
Strong undergraduate internship program among collaborating Strong undergraduate internship program among collaborating 
institutionsinstitutions
Establishment of databank for resources likeEstablishment of databank for resources like

Equipment (labs & vendors )Equipment (labs & vendors )
ExpertiseExpertise
Video library of lectures/conferences/workshops, etcVideo library of lectures/conferences/workshops, etc
Availability of trainingsAvailability of trainings

Facilities to do Video conferencing among institutions to telecaFacilities to do Video conferencing among institutions to telecast st 
important lectures/conferences/workshops to the member important lectures/conferences/workshops to the member 
institutionsinstitutions
Develop a website for research papers (Archive) just like HEP.Develop a website for research papers (Archive) just like HEP.
We need to develop some kind of We need to develop some kind of 
mechanism for supporting the visits and the mechanism for supporting the visits and the 
running costs of the equipment use (very running costs of the equipment use (very 
important)important)
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How it can be done? How it can be done? 
The Role of Higher Education CommissionThe Role of Higher Education Commission

Higher Education Commission has initiated Higher Education Commission has initiated 
many programs to enhance the quality of higher many programs to enhance the quality of higher 
education and research in the country, e.g., education and research in the country, e.g., 
International Collaboration grantsInternational Collaboration grants
Foreign Faculty professorship: short term and Foreign Faculty professorship: short term and 
long termlong term
Funding for split PhD programsFunding for split PhD programs
Funding for exchange visitsFunding for exchange visits



12/1/2005 23
South Asia Materials Network Meeting, 

SIngapore, Nov. 14 - 16, 2005

The role Virtual University of The role Virtual University of 
PakistanPakistan

Virtual University is an Electronic Distance Virtual University is an Electronic Distance 
Learning Institution in PakistanLearning Institution in Pakistan
It has fully state of the art studio and equipment It has fully state of the art studio and equipment 
to develop and produce lecturesto develop and produce lectures
We can use the studio to record the lectures and We can use the studio to record the lectures and 
get them developed at actual.get them developed at actual.
Lectures via video conference: more than 25 Lectures via video conference: more than 25 
universities are on the PERN (Pakistan universities are on the PERN (Pakistan 
Educational and Research Network)Educational and Research Network)
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State of Materials Science & EngineeringState of Materials Science & Engineering

Department of materials Science & Engineering in real Department of materials Science & Engineering in real 
sense does not exists in Pakistan.sense does not exists in Pakistan.
Materials Science is being done either under the Materials Science is being done either under the 
umbrella of Physics, or Metallurgy.umbrella of Physics, or Metallurgy.
A strong need to have a strong and functional A strong need to have a strong and functional 
Department of Materials Science & Engineering in Department of Materials Science & Engineering in 
Pakistan to take care of present needs of industry, e.g., Pakistan to take care of present needs of industry, e.g., 
biobio--compatible materials.compatible materials.
Recently Institute of Advanced Materials being Recently Institute of Advanced Materials being 
established in established in BahaBaha--uddinuddin ZakariyaZakariya University, University, MultanMultan..

Contact: Prof. Dr. Contact: Prof. Dr. TahirTahir AbbasAbbas (e(e--mail: mail: 
tahir_abbas@hotmail.comtahir_abbas@hotmail.com))
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IUVSTA International School on Surfaces, Thin IUVSTA International School on Surfaces, Thin 
Films, Nanostructures and ApplicationsFilms, Nanostructures and Applications

Lahore October 26 Lahore October 26 –– 30, 200630, 2006
(for Graduate Students)(for Graduate Students)

Followed byFollowed by

2 day Symposium in Islamabad2 day Symposium in Islamabad
(for Faculty Members and Scientists)(for Faculty Members and Scientists)
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Confirmed SpeakersConfirmed Speakers

J. H. Weaver, UIUC, USAJ. H. Weaver, UIUC, USA
CelsoCelso AldaoAldao, , ArgentinaArgentina
Rashid Rashid BashirBashir, Purdue, USA, Purdue, USA
Peter Peter VargaVarga, , AustriaAustria
Richard Richard W.SiegelW.Siegel,, RPI, USARPI, USA
IsmatIsmat ShahShah UDelUDel, USA, USA
TalatTalat RahmanRahman KensasKensas, USA, USA
Mats Erik Pistol, Mats Erik Pistol, Lund University, SwedenLund University, Sweden
Lars Lars HultmanHultman LinkLinkööpingping University, SwedenUniversity, Sweden
XueXue QikunQikun, , Institute of Physics, Chinese Academy of Sciences, Institute of Physics, Chinese Academy of Sciences, 
Beijing, ChinaBeijing, China
Arshad Saleem Bhatti, PakistanArshad Saleem Bhatti, Pakistan
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Thank you for your attentionThank you for your attention

We need to develop a Word Class Research We need to develop a Word Class Research 
Center in Materials Science & Engineering at the Center in Materials Science & Engineering at the 
earliest and would require help and assistance in earliest and would require help and assistance in 
terms of training, expertise, equipment.terms of training, expertise, equipment.
Under present circumstances (Earthquake), we Under present circumstances (Earthquake), we 
badly need on war footing to set up the biobadly need on war footing to set up the bio--
materials research center.materials research center.
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