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Biography:
 Hosein Zomarshidi was born in Mashhad, Iran, in 1939. He is popularly known as 

the master of traditional architecture and motif design. Interested in construction at an early age, he 
went to Tehran at the age of twenty four. After passing the entry exam he attended the Conservatory 
of Technology (Iran-Germany). At the same time he studied   building techniques. In 1971, he went to 
Germany where he pursued his studies in the building field. After been graduated, he returned to Iran 
and started to teach in the Tehran Conservatory and simultaneously he carried on his research on Islamic 
and Iranian Traditional Architecture. During this period, he wrote many books. Setting out on his career, 
he became an academic.  Besides teaching, he studied and visited many historical sites, ancient buildings, 
mosques… he meticulously studied all the details, historical periods and the workings of the magnificent 
buildings which belong to the rich Iranian heritage. He began to put the details on paper, to transcribe the 
beauty and the talents of the late Iranian architects and to mark forever and for the next generation. He 
is a unique architect in the sense that he has transcribed passionately, in many books, the grandeur of the 
traditional Iranian architecture. Zomarshidi rose to great prominence as he went on to become Professor 
in his own field. He has a long and fruitful career in teaching the Iranian heritage.

 Some of his books are as follows:
Mosques in the Iranian Architecture, Gonbad va Anasor-e Taqi Iran” (Dome & Arched Elements of Iran), 

“Taq va Qous” (Vault and Arch) in the Iranian Architecture,   Chinese knot in the Islamic architecture and 
handicrafts.He also published three books on Iranian tiles, Moaqali  selection, Moaqali fretwork , Moaqali 
Knot, elements and details of the Iranian architecture,  traditional building materials, construction with 
Iranian traditional materials, role of  brick and  tile in school’s façade, plaster works and he published 
many articles on  sacred arts.

Awards
His dedication to his work has brought him a national wide recognition. Mr. Husein Zomarshidi has 

received many awards for his rich publications and artistic creations; he still continues to be an active 
architect.

 In 2012, he was member of the Culture and civilization Committee affiliated to the Supreme Council 
for the Cultural Revolution.  He was designated Luminary in Iranian traditional architecture. He received 
many medals and recognitions from the hands of different Presidents of the I. Rep.  of Iran such as  the 
medal  of " Holy Quran’s Servants Award ", "Outstanding  Teacher",  Luminary Recognition in Teaching, 
"Outstanding Architect"…

Using his vast expertise and mastery in tiles and architecture, he embellished many Iranian monuments 
such as Khajeh Rabie Mausoleum and Sheikh Mohmen Astar Abadi (Green Dome).  In an attempt to 
protect and restore the Iranian wealth this master got involved in many renovation works such as the 
Imamzadeh Mahrough Mausoleum, Sheikh Attar  Neishaboury Mausoleum and Sheikh Ahmad Jami 
Mausoleum.  

Mr. Husein Zomarshidi donated many of his artistic works and his precious personal library to the 
National Museum and Library of Razavi Province (Mashhad-Iran).

Outstanding Researcher 
Committee: Architecture & Urban Planning

●  Research Work Title: Iranian traditional architecture systematization 
with drawing design approach to sacred arts
● Researcher: Hosein Zomarshidi
● Scienfitic Affiliation: Shahid  Rajaei  Teachers  Education University
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 Abstract:
In this research, not only the creation of several novel mesoporous materials has 
been achieved (more than 40 new materials with different physical, chemical, and 
symmetry) but the application of these important materials and introduction of 
new concepts for synthesis of new generation of heterogeneous catalysts have 
been explored, which includes
  •Design and preparation of novel Periodic Mesoporous Organosilicas (PMOs) with 
imidazolium ionic liquid framework.
 •Design and construction of varied Ordered Mesoporous Carbons (OMC) from 
ionic liquids doping with nitrogen and sulfur heteroatoms.
  •Design and synthesis of new Ordered Mesoporous Polymers (OMP); 
In addition to supervision of more than 51 Master and 19 Ph.D. students, the 
group has also significant impact in the development of general knowledge of 
mesoporous materials in Iran and provided major guidance and encouragement to 
Iranian chemists in studying and conducting their researches in this field. The effect 
of hydrophilic-hydrophobic balance in ordered mesoporous materials in order 
to prepare new generation of catalysts exhibiting adjustable chemoselectivities 
in particular chemical reactions (Smart Catalysis), the design and synthesis of 
novel chemical nanoreactors based on ordered mesoporous materials, the use of 
nitogen-riched ordered mesoporous carbons as Carbocatalys and also as support 
for immobilizing varied metal catalysts, the study of synergistic effect inside the 
channels of catalysts in multi-functional ordered mesoporous materials, and the 
application of mesoporous materials for immobilization of chiral catalysts and the 
confinement effect of mesochannels in improving the enantioselectivity of these 
catalysts, all these studies are the most important researches that have been 
conducted in this project during the last 15 years.  

First Laureate,
Fundamental Research

●   Research Work Title: Design and preparation of selective catalysts    
    based on ordered mesoporous materials and their application in chemical 
    transformations
●   Researcher: Babak Karimi (Ph.D.)
● Scienfitic Affiliation:  Institute for Advanced Studies in Basic Sciences (IASBS)
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First Laureate 
Applied Research
 

●   Research Work Title: Terrestrial Navigation System
●   Representative: Ehya Yavari 
●   Executive Organization: Malek Ashtar University of Technology
●   Collaborator: Electrical and Computer Dept.
        

 Abstract:
Terrestrial Navigation Systems are one of the best alternative and also backup 

systems for space-based navigation systems like GPS, according to Volpe and IAT 
reports. Project LPS is based on well-known Loran-c and its successor eLoran. 
Because of existing various cooperation limits, whole project is researched and 
developed domestically by research groups in Iran.

 Some achievements are:
• Design and manufacturing of High power Transmitters with two methods.
• Design of Receivers
• Design of High Gain Transmitting Antennas.
• Design of Receiving Antennas.
• Design synchronization and control hardware and software.
• Implementation of analyzing soft wares.
• Making Simulators to support research and development.



1131st Khwarizmi International Award

Second Laureate
Applied Research

●   Research Work Title: Performance and behavioral improvement of 
honeybee colonies in nongovernmental apiaries by using the Iranian bred 
queens
● Researcher: Gholamhosein Tahmasbi (Ph.D.)
● Collaborators: Rahim Ebadi, Mohammad Babaei, Naser Tajabadi,
Houshang Afriouzan, Hamed Rezaei, Einollah Seifi and Nader Mashayekhi
●  Callaborators Organizations: Vice-Presidency for Science and Technology, 
Animal Science Research Institute of Iran

 Abstract:
Due to behavioral and biological characteristics of honey bee and its dependence 

on environmental factors, most appropriate breeding strategy is to use the native 
race in different regions of the world. Iranian honey bee has lived in Iran million 
years before the humans. So the Iranian honeybee breeding was selected as a main 
strategy of beekeeping industry of Iran. In the first step, survival and three different 
populations of Iranian honeybee were proved using morphological and molecular 
characteristics. Iranian honeybee breeding project was started in Tehran, Markazi, 
and Isfahan and Qazvin provinces in 1998. In this study honey production, swarming 
and defense behavior were evaluated on 5000 Iranian native population of honeybee 
colonies and then the 20 % of the superior colonies were selected and moved to 
Animal Science Research Institute. Afterwards, evaluation and selection of superior 
colonies (consisted of 40 drone producer and 100 mother colonies) were done 
during 14 generations every year for establishing the next generation. According to 
the results, the mean of first three generations and last three generations showed 
that the queen cell number was decreased from  1.59 to 0.08 and stings number was 
decreased from 13.96 to 1.057. In the other words, these traits have improved more 
than 10 times during the 14 generations. These comparisons revealed an increase 
about 3 times in honey production. The results demonstrated that the genetic and 
phenotypic trends of honey production, swarming behavior and defensive behavior 
in the honeybee colonies were desirable during the 14 generations. In this study 
performance of the bred queens and control queens were compared in private 
apiaries. The results indicated that the genetically improved queens had better 
performance than control queens in swarming, defensive behavior and honey 
production.



31st Khwarizmi International Award12

Third Laureate
Applied Research

●   Research Work Title: Crossing of chrysanthemum clones, creating diversity in 
chrysanthemum masses by determining morphological characteristics in order 
to introduce new and superior cultivars of chrysanthemum cluster, gardens and 
cut flowers
●  Researcher: Mohammad Reza Shafiei
●  Executive Organization: Agricultural Research, Education & Extension 
Organization (AREEO)  
●  Collaborator: Amir Arabi
●  Collaborator Organization: Horticultural Sciences Research Institute (HSRI)

 Abstract:
Chrysanthemum with 160 species from Astraceae family from wide varieties in 

color and form is one of the most cut and pot flowers throughout in the world. 
Chrysanthemum, in 70s, was in the top of world flower product and in 90s, it was 
placed second in world production, rose flower being the first. 

If our country can meet the two challenges at production all over the year and 
presenting new figures, it has quite proper condition for producing and exporting 
Chrysanthemum. 

Accordingly, for introducing new types of Chrysanthemum for development of 
Iran flower exports hybridization research project between 10 Chrysanthemum 
colons has started to produce variety in Chrysanthemum bulks. Every year after 
choosing the parents, emasculation and isolating operation, hybridization and 
plantry hybrid seed in green house and then in second year, transplanting produced 
seedlings to the farm and evaluated them according 22 emphasized characteristics 
in international Guideline UPOV for the conduct of tests for Distinctness, uniformity 
and stability in Chrysanthemum. With repeating this cycle in the next years we 
achieved about 800 new cultivar of Chrysanthemum. Fortunately after establishing 
the Seed and Plant Certification and Registration Institute (SPCRI) with Certificated 
Distinctness, uniformity and stability new kinds and nomination, Registrated 800 
superior kinds as first Irand breeded cultivars. 
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First Laureate, 
Research & Development

●   Research Work Title: Terabit POTN Transmission System
● Representative: Lotfollah Beygi (Ph.D.)
● Executive Organization: SINA Innovative Communications Systems Co.
● Collaborators: Mostafa Nourbakhsh, Mohammad Ali Kalkhorani, Jalal Hadian
● Collaborator Organization: K. N. Toosi University of Technology

 Abstract:
SINA POTN system is a very high-technology product and used in backbone, metro 

DWDM/OTN networks. This equipment is exploited in many areas, consisting of 
commercial telecommunication, electronic government infrastructure, media, carrier, 
and transportation networks as well as oil, gas, and power distribution industries 
networks.

SINA POTN system with the commercial name of ST6700- series is a packet OTN 
platform, capable of providing reliable OTN/DWDM backbone and long-haul transmission 
networks for variety of services. Transmission rates of 9.6Tbit/s by 100*96G λ or 19.2Tb/s 
by 200*96G λ can be utilized in point-to-point mesh and ring network topologies.

The system specifications are summarized as follows:
• Supporting line rates of 10G/100G/200G per each wavelength.
• Adopting coherent technology for high capacity long haul networks up to 2400km 

distance with no regeneration and low power consumption.
• Providing MUXPONDER feature to support any service with a rate down to 

100Mbit/s up to 100Gbit/s service to optimize bandwidth efficiency.
• Integrated ROADM to provide 9 degree optical cross connect and an end-to-end 

OTN/WDM transmission solution, large capacity and full transparent transmission 
network.

• High service and equipment level reliability by supporting 1 + 1 protection.
• Transmission of any IP based service and supporting layer 2.5/2 switching with 

powerful packet processing consisting Ethernet OAM, MPLS-TP and Carrier Ethernet 
core.
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●   Research Work Title:  The Design and Production of Gas Turbine MAP2B
●  Executive Organization: MAPNA Turbine Engineering & Manufacturing 
Co. (TUGA)
●  Representative: Morteza Nezamabadi

 Abstract:
In the road of new products in MAPNA group, one of the most important actions in 

recent years is upgrading  E-class gas turbines family. The MAP2B gas turbine has significant 
enhancing in output power and efficiency compared to previous productions.

The latest version of this product known as MAP2B is an advanced product in related 
class that is the result of a comprehensive plan in MAPNA the research and development 
program during the last 5 years.

The updated design and used technology resulted to increasing output power up to 185 
MW and reaching efficiency to 36.4. This new properties of this new gas turbine allow 
MAPNA group to produce E-class combined cycle up to %55 in efficiency.

The enhanced capacity, significant improvement in energy conversion efficiency, 
decreasing of fuel consumption, increasing of life time, decreasing of investment costs 
in new power plant construction, decreasing of undesired effects on environment, parts 
assurance and service guaranty in long term utilization and optimizing of generator 
performance as well as control system and auxiliaries for achieving maximum allowable 
output power are the properties based on entirely native science and technology.

The differences of MAP2B gas turbine compared to previous versions- in design and 
manufacturing processes are as follows:

• 3D design blading of compressor blades 
• 3D design blading of turbine blades 
• Redesign of cooling and heat transformation system of turbine blades
• Redesign of turbine secondary air system (SAS) elements pertaining to sealing and cooling
• Recompose of bearing at the compressor side
• Using of new materials for turbine blades
• Using of advanced coating on hot gas way
The design and development team has conducted and performed a comprehensive test 

plan for this new product using precise instrument and special data acquisition sensors 
with advance measuring tools in a statically and dynamically way on a prototype that had 
been installed in UNIT6 of PARAND combined cycle power plant.

These tests parallel to records of different parameters (such as temperature, pressure, 
mass flow, velocity, 
clearance and vibration) 
in members of operating 
turbine, verified the new 
product and monitored it’s 
trend as well as validated 
computational codes and 
native developed tools 
that had been generated 
during the design of this 
turbomachine. 

First Laureate 
Research & Development
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●   Research Work Title: Crude oil disposal reinjection units 
●  Executive Organization: Kavosh Sanat Toos Company
●  Representative: Alireza Naseri Hosseini

 Abstract:
Crude oil usually contains dissolved salty water in extraction process and over 

the time, as the volume of gas and crude oil decreases, the amount of salty water 
increases. 

Desalting systems are designed to eliminate or reduce desolved salty water to 8 
P.T.B. (8 pound in 1000 barrel) 

Desalting units have the following advantages: 
• Reducing corrosion.
• Preventing obstruction in equipments. 
• Protecting catalyst. 
• Improving crude oil quality. 
• Using the maximum capacity of units and increasing the efficiency of refineries. 
Separated salty water enters the wastewater treatment system to isolat oil 

particles and then injected into dead-wells. 
Crude oil disposal reinjection units contains the following equipment: 
• Hydrocyclone, used for isolating oil particles from salty water. (from 1000 ppm 

to 100 ppm) 
• Nutshell Filters, used for completing the isolation of oil particle to 25 ppm and 

extracting solid particle bigger than 100 µ. 
• Storage Tanks. 
• Main Pumps. 
• Booster Pumps. 
Crude oil Disposal Reinjection Units by KSTC, support maximum capacity of 10,000 

BPD with the injection pressure 
of 1600 PSIg. 

All Hydraulic data in this system 
are saved and can be sent to the 
data centre wirelessly. Shorter 
time of overhaul compared to the 
similar system , compact design 
of unit with no cavitation,  Local 
explosion proof Control Pannel  
are  other  advantages  of this 
unit. 

Second Laureate 
Research & Development
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Third Laureate
Research & Development

●   Research Work Title: Development of technology and production of 
recombinant pharmaceuticals 
●  Executive Organization: CinnaGen Research and Production Company
●  Representative: Samira Ansari (Ph.D.)
●  Collaborators: Haleh Hamedifar, Mohammad Reza Abolhasan, Shayan 
Maleknia, Sara Rezaee Ravesh, Hamideh Aghajani Lazarjani,
Atefeh Ghorbani Aghdam 

 Abstract:
Important indicators in biotechnology industry include "industrial production 

technology", "skilled people for the development of this technology" and further 
"appropriate market". Fortunately our country has met those main indicators which 
are the most important reasons for the rapid growth of this technology in Iran. Actually 
technology transfer with high cost-benefit ratio is hardly offered by international 
companies to Iran and any other developing countries. In fact, these companies are 
preferentially looking for only the transfer of the final recombinant protein products and 
marketing of the raw materials. In fact high cost-benefit ratio technological advances 
are still exclusively available only to International companies. CinnaGen Company was 
established in 1995 with the aim of manufacturing new biopharmaceutical products. 
CinnaGen's main priority has been on research and development in the field of 
biotechnology in order to meet the demands of the regional market. Our efforts in 
Cinnagen Co. have been focused on the development and production of biosimilar 
in the field of immunological diseases, infertility, hormonal disorders and cancer. 
Currently, the company specializes in the manufacture of certain biopharmaceutical 
products, including Cinnovex and ReciGen (for MS disease), Cinnal f and  CinnaFact (for 
infertility), CinnoPar (for osteoporosis), PegaGen (for cancer), CinnaPoietin (for renal 
disease), CinnoRa (for autoimmune diseases) and CinnaTropin (for growth hormone 
deficiency) and on preventing the withdrawal of currency from our country for the 
purchase of these biopharmaceutical, which promotes the country's economy and 
also the purchasing power of the nationals. The manufacture of recombinant proteins 
involves the following steps, all of which are done with the participation of domestic 
experts based on the innovative capabilities and skills in CinnaGen Company. From 
the R & D stage to the final production, all stages are performed under the methods 
and standards.
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The Laureate achievement 
in national production

●  Achievements: Filtration System and Hydraulic Filter 
Module Commercialization based on Aviation Standards
●  Representative: Mohammad Hemmati, Reza Adibi
●  Executive Organization: Servo Hydraulic Pouya Co.
●  KYA Laureate: Second – Research Development –
 15th Session of the Khwarizmi Youth Award (KYA), 2013

 Abstract:
SERVOHYD® Company is a successful knowledge-based company specialized in 

instrumentation and the production of various types of equipment such as hydraulic, 
pneumatic, fuel and electromechanical systems. The excellent implementation of the 
research work selected as Laureate of the 15th session of the Khwarizmi Youth Award led 
to another selection as the KIA Laureate of the Outstanding Achievements in National 
Production Section. 

Through a flexible and highly skilled Research and Development department, 
SERVOHYD® was better able to stay ahead of market demand. Twenty products, in the 
field of Aviation industry, have been designed, manufactured and commercialized so far, 
such as the Hydraulic Filter Module.

With years of extensive experience, SERVOHYD® optimized its research development 
process according to the market demand. The production went from a research pilot 
level to a full commercial production. 

Today, SERVOHYD® provides its clients with tailor-made maintenance, replacement 
spare parts and troubleshooting support. The upgraded engineering knowledge 
guarantees the performance, opens new doors to the commercialization and profitability 
of its products and prevents the outflow of foreign currency.

SERVOHYD® Company met the following selection factors:
• Active Research & Development department 
• Based on private funding
• High production rate and stability
• Market endurance and consistency, growth in revenue
• Products development and variety
• Income increased through knowledge
• Employment creation
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 Abstract:
The research has focused on molecular dissection of the mechanisms by which a population of white 

blood cells, the Natural Killer (NK) cells, helps to defend the body against internal assaults, such as cancers, 
and external aggressions, such as microbial infections. Prof. Vivier contributed to elucidate the molecular 
mechanisms controlling the development and the activation of NK cells and innate lymphoid cells (ILCs).

Prof. Vivier laboratory has been involved in the development of innovative treatments for cancer. This 
translation of basic research discoveries into clinical applications has led to the development of a first-in-
class therapeutic monoclonal antibody, for which efficacy against various cancers is currently being assessed. 
He was also involved in the discovery of a new group of lymphocytes — innate lymphoid cells. They are 
currently attracting considerable interest in basic research and clinical applications. They appear to be the 
innate counterparts of T cells and are involved in maintaining the integrity of the body, particularly that of 
the mucosal tissues (e.g. gut, lung) to which they home preferentially.

Biography:
Prof. graduated from the Ecole Nationale Vétérinaire de Maisons-Alfort and received his doctoral degree 

in immunology from Paris XI University in 1991. He began his postdoctoral training as a Fogarty International 
Center Research Fellow at Harvard Medical School with Paul J. Anderson and Stuart F. Schlossman (the 
Dana-Farber Cancer Institute). He joined Aix-Marseille University as a professor at the Centre d'Immunologie 
de Marseille-Luminy (CIML) in 1993, becoming its director in 2008. In addition, he is the head of  the “NK 
cells and Innate Immunity” lab, CIML and Head of the immunoprofiling lab, La Timone Hospital, Marseille. 
Prof. Eric Vivier has been a senior member of the Institut Universitaire de France since 2007. He is also 
a member of the French National Academy of Medicine.  Prof. Eric Vivier has studied the biology of NK 
cells for over 20 years. The Vivier lab contributed to elucidate the molecular mechanisms controlling the 
development and the activation of NK cells and ILCs. He discovered critical components of the receptors 
and analyzed the mechanisms of activation and inhibition of signaling (such as KARAP/DAP12). And also 
generated original animal models to analyze NK cell fate and functions in vivo. He used these models to 
analyzed NK cell development and identified critical stages in this process. He participated in identification 
of Innate Lymphoid Cells, and in particular a subset of ILCs in the intestine that express the NKp46 cell surface 
molecule and contribute to the control of commensal and pathogenic bacteria. 

Prof. Vivier has published more than 300 scientific articles and is on the editorial boards of leading peer-
reviewed journals. He serves on the expert panel of the European Research Council and on the committees 
of pharmaceutical and biotechnology companies.

In 1998, Prof. Vovier co-founded a start-up (Innate-Pharma) that has now become a Biotech company 
that develops therapeutic antibodies against various cancers. He is now Chief Scientific Officer of Innate-
Pharma and Head of Innate Pharma Research Laboratories. 

 

● Research Work Title: Harnessing innate immunity against cancer   
● Researcher: Prof.  Eric Vivier  
● Country: France       
● Field: Immunology 
● Scientific Affiliation: Aix Marseille University   
 

First Laureate, 
Fundamental Research
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●   Research Work Title: Colloidal plasmonic metal nanocrystals
●   Researcher:  Prof.  Jianfang Wang  
●   Country: China, (Hong Kong) 
●   Field: Nanomaterials and Nanophotonics
●   Scientific Affiliation: The Chinese University of Hong Kong  

First Laureate,
Fundamental Research

 Abstract:
Plasmonic metal nanocrystals possess synthetically controllable plasmon 

resonance wavelengths, extremely large light absorption/scattering cross-sections 
and enormously enhanced local electromagnetic fields. They can dramatically alter 
the light absorption and emission of other optical species. Upon resonant excitation, 
they can efficiently generate hot charge carriers. Due to these attractive properties, 
plasmonic metal nanocrystals have found wide applications in optics, metamaterials, 
spectroscopy, chemical and biological sensing, nanomedicine, photocatalysis and 
solar energy harvesting. Robust wet-chemistry approaches have been developed 
for the synthesis of colloidal plasmonic metal nanocrystals out of different metals in 
different shapes. The synthesized metal nanocrystals are in high purity and high shape 
and size uniformity. Their plasmon resonance wavelengths can be controlled from 
the visible (~400 nanometers) to mid-infrared region (~10 micrometers). Systematic 
experimental, numerical and theoretical studies have been performed, deep 
understanding on the plasmonic properties of metal nanocrystals has been achieved, 
and different technological applications have been explored.

Biography: 
Prof. Jianfang Wang obtained BS degree in inorganic chemistry and software design 

from University of Science and Technology of China in 1993, MS degree in inorganic 
chemistry from Peking University in 1996, and PhD degree in physical chemistry from 
Harvard University in 2002. He did postdoctoral research in University of California, 
Santa Barbara from February 2002 to July 2005. He joined in Department of Physics of 
The Chinese University of Hong Kong as an assistant professor in 2005 and became an 
associate professor in 2011 and a full professor in 2015. During his graduate studies 
and postdoctoral research, he worked on rare earth separation, semiconductor 
nanowires and mesoporous materials. His current research interests focus on metal 
nanocrystals for nanoplasmonics and nanophotonics, and metal oxide nanostructures 
for photocatalysis. He has published more than 170 papers. 
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Second Laureate, 
Fundamental Research

●  Research Work Title: Unravelling the fundamentals of solar materials  
●  Researcher: Prof.  Majed Chergui   
●  Country: Switzerland    
●  Field: Physics  
●  Scientific Affiliation: Professor, Lab director, Director of the Lausanne 
Centre for Ultrafast Science (LACUS), Ecole Polytechnique Fédérale de 
Lausanne 

 Abstract:
Using cutting-edge novel experimental ultrafast spectroscopic tools pioneered 

by my group, I have addressed specifically the photophysics of each constituent 
of sensitized solar cells and photocatalytic devices, with element specificity and 
with a temporal resolution reaching 10 femtoseconds. The constituents that were 
investigated consist of molecular sensitizers, for which a full understanding of 
the photocycle was reached, solid state sensitizers such as perovskites, for which 
element-specific insight has been provided and finally, the electron-transport 
material consisting mainly of transition metal oxides (TMOs). The degree of detail 
reached in the latter case is delivering hitherto unsurpassed insights into the fate 
of charge carriers therein. The results of our research are already taken to the next 
step of engineering solar materials for a more optimal energy conversion efficiency.

Biography:
Prof. Chergui has pioneered ultrafast hard X-ray spectroscopy, in the picosecond 

(ps) and femtosecond (fs) time domains. He significantly pushed the sensitivity limit 
of these experiments to allow the study of very dilute systems, such as biological 
ones. He also known for expanding ultrafast laser spectroscopy into the deep-
UV (<300 nm). In particular, he pioneered ultrafast two-dimensional deep-UV 
spectroscopy. With these novel tools, he undertook a detailed characterization of 
the fundamental photophysics of all the constituents of solar devices: transition 
metal complex sensitizers, transition metal oxides and perovskites. His works 
have led to a new degree of insight and understanding of electronic and photonic 
phenomena in solar materials. Beyond these achievements, Prof. Chergui is also 
famous for his studies on Rydberg states in condensed phases and on photoactive 
and photosensitive biological systems.
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Third  Laureate,
Fundamental Research

●  Research Work Title: Single molecule imaging of T cell receptor signaling
●  Researcher: Prof.  Katharina Gaus    
●  Country: Australia      
●  Field: Cellular Immunology  
●  Scientific Affiliation: Research Fellow, University of New South Wales

 Abstract:
Antigen recognition by the T cell receptor (TCR) is a hallmark of the adaptive immune 

system. When the TCR engages a peptide antigen, signals are transmitted via the associated 
CD3 complex on which T cell fate decisions are based. How the extracellular antigen 
recognition event leads to intracellular phosphorylation remains unclear. We address this is 
problem with single-molecule localization microscopy. For example, distinguishing between 
triggered and non-triggered TCR-CD3 complexes in the same cell, we could propose a model 
in which antigen recognition is first translated into receptor clustering and then the density 
of receptor nanoclusters is translated into signaling.  This model may explain how T cells can 
respond to both the affinity and dose of antigens. We also developed novel FRET sensors to 
monitor the rate of receptor clustering and membrane charges. 

Biography: 
Prof. Katharina Gaus is an NHMRC Senior Research Fellow at the University of New South 

Wales and Head of the EMBL Australia Node in Single Molecule Science. She is also the Deputy 
Director of the ARC Centre of Excellence in Advanced Molecular Imaging. She received her 
PhD from the University of Cambridge in 1999 and has led an independent research group 
since 2005. Her multidisciplinary research group investigates signal transduction processes 
in T lymphocytes with advanced fluorescence microscopy approaches. She was awarded 
the Young Investigator Award from the Australia and New Zealand Society for Cell and 
Developmental Biology (2010), the Gottschalk Medal from the Australian Academy of Science 
(2012) and the New South Wales Science and Engineering Award for Excellence in Biological 
Sciences (2013).  
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Third Laureate,
 Research & Development

●  Research Work Title: Role of lichens and cyanobacteria in biological 
    soil crusts
●  Researcher: Prof. Dr. Burkhard Büdel
● Country: Germany       
●  Field: Plant Ecology and Systematics   
●  Scientific Affiliation: Head of department, University of Kaiserslautern,    
    Germany

 Abstract:
Biological Soil Crusts (BSC) are soil surface inhabiting communities composed of 

lichens, bryophytes, algae, fungi and heterotrophic bacteria in varying configurations 
living on top and in the upper few millimeters or, more rarely, centimeter of the soil. 
They initiate the colonization of freshly exposed soils and contribute carbon and 
nitrogen into the soil. Depending on the climatic zone, they are either the final stage 
of vegetation or preparing the ground for further succession of vegetation. Biological 
soil crusts occur in all climatic zones of the Earth but dominate vegetation in hot and 
cold arid regions. Biological soil crusts are normally initiated by cyanobacteria, only 
in the temperate zones they might be initiated by green algae. Under moderate 
disturbance regimes BSCs achieve a more complex vegetation composition, 
including lichens and bryophytes. So they considerably stabilize soils and prevent 
soil erosion. Lichens play an immense important role in the stabilization process 
and also contribute a major part of the carbon gain of a biological soil crust. Besides 
nutrient enrichment and soil stabilization they also can contribute considerably to 
the species diversity of arid and semi-arid regions. So far more than 1600 different 
species of different organizational and taxonomic levels are known from BSCs of 
the world. Research on BSCs of the Iran just starts and little is known about their 
presence, distribution and composition. 
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