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1. Administration 

1.1. 2018 Chapter Officers 

 

President: Sultan Shah Bukhari Syed   Email: sbukhari14@ku.edu.tr 

Vice President: Suat Kurt    Email: skurt16@ku.edu.tr 

Treasurer: Yılkut Murat Aydın   Email: yaydin18@ku.edu.tr 

Secretary: Muhammad Rehan Chaudhry Email: mchaudhery13@ku.edu.tr 

Advisor: Ali Serpengüzel     Email: aserpenguzel@ku.edu.tr 

Coordinator: Nazmi Yılmaz    Email: nayilmaz@ku.edu.tr 

 

1.2. 2018 Chapter Membership  

 

There are currently 10 active student members: 

  

Yılkut Murat Aydın  

Muhammad Rehan Chaudhry  

Ege Gençer  

Suat Kurt  

Hakkı Burak Pekin  

Sultan Shah Bukhari Syed 

Abdullah Muti 

Ateeq Ur Rehman 

Ömer Yaman 

Syed Adil Abbas Kazmi 

mailto:sbukhari14@ku.edu.tr
mailto:skurt16@ku.edu.tr
mailto:yaydin18@ku.edu.tr
mailto:mchaudhery13@ku.edu.tr
mailto:aserpenguzel@ku.edu.tr
mailto:nayilmaz@ku.edu.tr
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2. Activities  

2.1. Webinars 

SPIE Koç University student chapter with the help of OSA Koç University student 

chapter organized two webinars to promote the field of optics and the student 

chapters. 

First Webinar Title: Advances in Nonlinear and Quantum Photonics using 

Whispering-gallery Mode Resonators 

Presented by: Yanne K. Chembo, GeorgiaTech-CNRS Joint International Lab, 

Atlanta, USA 

Time and date: Thursday, August 16, 2018, 18:00-19:00 

Cookie & Tea: 18:00 

Place: Room SCI-103, Koç University, Rumelifeneri Yolu, Sariyer, Istanbul 

Organized by: SPIE and OSA Koç University, Student chapters 

Abstract: Bulk whispering gallery mode resonators have the capability to trap 

photons by total internal reflection for durations ranging from nanoseconds to 

milliseconds. These exceptionally long photon lifetimes offer the possibility to 

trigger light-matter interactions with ultra-low laser power threshold. The resulting 

interactions find numerous applications in microwave engineering and photonics 

technology, while allowing for the study of several problems related to complexity in 

nonlinear and quantum systems. In this presentation, we will present an overview of 

some of the latest advances in the field, and discuss about some of the open 

challenges. 

Presenter Bio: Yanne K. Chembo received in 2006 a PhD degree in 

photonics from the University of the Balearic Islands (Palma de 

Mallorca, Spain), and independently, a PhD degree in nonlinear 

dynamics from the University of Yaoundé I (Cameroon). In 2007 and 

2008, he was a postdoctoral fellow with the FEMTO-ST Institute in Besançon, 

France. In 2009, he was a NASA Postdoctoral Program (NPP) Fellow at the 

Quantum Science and Technology Group of the Jet Propulsion Laboratory, Caltech 

(Pasadena, California, USA). From 2010 to 2016, he was a research scientist with 

CNRS (Centre National de la Recherche Scientifique) in France, with affiliation to 

the FEMTO-ST Institute where he founded and led the Microwave Photonics Group 

for Aerospace and Communication Engineering. In 2017, he joined the 
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GeorgiaTech-CNRS International Joint Laboratory in Atlanta, Georgia, USA. He 

has co-authored more than 150 articles in refereed international journals and 

international conference proceedings. His research interests involve microwave 

photonics, optoelectronics, as well as the nonlinear, stochastic, and quantum 

dynamics of complex photonic systems. He was a member of the Committee for 

Regional Development of the International Commission for Optics (ICO) from 2014 

to 2017. He is a senior member of IEEE and OSA, an associate editor for the OSA 

journal Optics Express, and the IEEE Photonics Society Africa Initiative 

Representative. 

Second Webinar Title: How to Enhance Nonlinear Optical Signals at the 

Nanoscale? Beyond Metal and Semiconductors: Nano-Oxides for Nonlinear 

Photonics 

Presented by: Rachel Grange, ETH Zurich 

Time and date: Thursday, January 1, 2019, 19:00-20:00 

Cookie & Tea: 19:00 

Place: Room ENG B29, Koç University, Rumelifeneri Yolu, Sariyer, Istanbul 

Organized by: SPIE and OSA Koç University, Student chapters 

Abstract: Nonlinear optics started one year after the invention of laser in 1961 with 

an experiment of light conversion from one color of frequency ω into another one of 

the exact double frequency 2ω, a phenomenon called second-harmonic generation 

(SHG). Many applications, e.g. microsurgery light sources or green laser pointers 

have emerged in the last 50 years using optical nonlinearities of bulk materials. 

However, applying nonlinear effects at the nanoscale generates very tiny signals 

and finding materials with strong nonlinearities is still an open challenge to avoid 

using high power and large interaction length within the material. In this webinar 

hosted by the OSA Nonlinear Optics Technical Group, Dr. Rachel Grange of ETH 

Zurich will show several strategies to maximize nonlinear optical signals in oxide-

based materials, because of their wide bandgap, significant second-order optical 

nonlinearities, strong electro-optic effects, high damage threshold, and 

biocompatibility. 

Presenter Bio: Dr. Rachel Grange, is an Assistant Professor in the field 

of nonlinear nanophotonics in the Department of Physics at ETH Zurich 

(Switzerland). She received her Ph.D. in 2006 from ETH Zurich on 

ultrafast laser physics. During her post-doc at EPFL (Switzerland), she worked on 
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nonlinear bioimaging with metal-oxides nanoparticles. From 2011 to 2014, she was 

group leader at the Friedrich Schiller University in Jena (Germany). Her research 

covers material investigations at the nanoscale with high resolution imaging tools. 

She develops top-down and bottom-up fabricated nanostructures with metal-oxides, 

mainly lithium niobate and barium titanate. Her goal is to understand and control 

their behaviors to design versatile compact photonic devices. 

 

Figure 1: Audience attending the webinar by Dr. Rachel Grange. 

2.2. Seminars 
SPIE Koç University student chapter with the help of OSA Koç University student 

chapter organized two seminars to promote the field of optics and the student 

chapters namely as “Koç University Graduate Seminar in Optics.” 

First Seminar Title: Spatially and Temporally Shaped Laser Beams and Their 

Applications 

Speaker: Berna Morova, PhD 

Time and Date: February 28, 2018 Wednesday, 17.30.     

Cookie & Tea: 17.30 

Place: Room ENG 208, Koç University, Rumelifeneri Yolu, Sariyer, Istanbul 

Organized by: SPIE and OSA Koç University, Student chapters 

Abstract: Control over spatial and temporal properties of lasers is the main goal 

behind most optics research.  In this regard, direct modification of laser cavities or 

external modulation could be implemented. Ultrashort laser pulses, with the 

durations of picoseconds or femtoseconds are particular examples of temporal 
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shaping. These short pulses provide temporal resolutions to investigate 

phenomena taking place in comparable time ranges. In addition, ultrafast laser 

pulses yield extremely high peak powers and intensities that lead up unique light-

matter interactions. Besides that, ultrafast laser pulses can also be shaped 

spatially. In laser cavities, spatial intensity profile at points perpendicular to 

propagation direction is generally described by Hermite – Gauss or Laguerre – 

Gauss polynomials which are known as Gaussian beams. These profiles are stable 

and provide a large variety. But, controlling the intensity and phase profile with 

external systems is much more flexible. Merging these two concepts in the meaning 

of spatial and temporal shaping, paves the way for new physical interactions. In this 

talk, I will summarize recent studies on spatially and temporally shaped laser light 

and their applications in the area of laser – matter interactions. 

Second Seminar Title: Science, Technology and Industry in Estonia with 

emphasis on Optics and Photonics. 

Speaker: Mehmet Ender Uslu, Tallinn University of Technology 

Time and Date: Tuesday, August 14, 2018, 11:30 

Cookie & Tea: 11:30 

Place: Room SCI-103, Koç University, Rumelifeneri Yolu, Sariyer, Istanbul 

Organized by: SPIE and OSA Koç University, Student chapters 

Abstract: Estonia pushes up its potential, when it comes to digital innovation, 

materials science, electrical engineering, and biotechnology. Estonia's strength and 

potential in the science and technology field was recognized by many, including the 

European Space Agency (ESA), who invited Estonia to become its member early in 

2015 [1].  

The Academy of Sciences, founded in 1938, has departments of astronomy and 

physics, informatics and technical sciences, and biology, geology, and chemistry, 

computer research and design, cybernetics, and energy. Other research institutes 

in the country are dedicated to preventive medicine and oil shale research. In 1987-

97, science and engineering students accounted for 27% of university enrollment. 

In the same period, 0.6% of gross national product (GNP) is spent on expenditures 

for research and development; 2,017 scientists and 391 technicians per million 

people were engaged in research and development [2]. 

Tallinn University of Technology (founded in 1918) is a leader in the engineering 

field, with close ties to global industrial partners, such as Mitsubishi Corporation, 



Koç University SPIE Student Chapter Annual Report 2018  
 

6 

 

Ericsson, Samsung, and ABB. Tallinn University of Technology offers science and 

engineering degrees as also focusing on optoelectronic materials for renewable 

energy [2]. 

The University of Tartu (founded in 1632) has faculties of biology and geography, 

mathematics, medicine, and physics and chemistry as collaborating with the 

corporations, such as Toyota, Nissan, Samsung, and General Motors (GM) Global 

Research [2]. The laboratory of physical optics in University of Tartu research areas 

include non-diffracting, non-spreading, and accelerating light pulses and their 

generation, characterization, and applications [3]. 

Some of the leading Estonian photonic companies are DIFROTEC (point diffraction 

interferometer), FLIR (thermal imaging cameras), IKO (Analysis of static & dynamic 

signals), LDIAMON (research in optical sensors), OPTOFLUID (developing sensors 

for real time & monitoring), and INTERSPECTRUM (FTIR spectroscopy 

instruments) [4].  

References: 

[1] https://www.workinestonia.com/living-in-estonia/science-technology/ 

[2] http://www.nationsencyclopedia.com/Europe/Estonia-science-and-

technology.html#ixzz5NJYptTEc 

[3] https://www.fi.ut.ee/en/laboratory-physical-optics 

[4] https://rigaphotonicscentre.files.wordpress.com/2016/10/baltic_photonics_cat 

alogue_2016-10-20.pdf 

  

 

Figure 2: Audience attending the seminar by Mehmet Ender Uslu. 
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Figure 3: Audience attending the seminar by Mehmet Ender Uslu. 

1.3. SPIE Visiting Lecturer 
SPIE visiting lecturer grant enabled SPIE Koç University student chapter to 

organize a seminar by Professor Mauro Fernandes Pereira, Institute of Physics, 

Czech Academy of Sciences. The details of the event are the following. 

Speaker: Professor Mauro Fernandes Pereira, Institute of Physics, Czech 

Academy of Sciences 

Title: Materials, Devices and Methods to Generate and Detect TERA-MIR 

Radiation 

Date and Time: Friday, November 24, 2017, 10:30 

Place: Room CASE Z26, Koç University, Rumelifeneri Yolu, Sarıyer, Istanbul  

Turkey. 

Organized by: SPIE and OSA Koç University Student chapters. 

Abstract: This talk starts by summarizing the main goals and achievements of the 

TERA-MIR network [1], whose main objectives are to advance novel materials, 

concepts and device designs for generating and detecting THz and Mid-Infrared 

radiation using semiconductor, superconductor, metamaterials and lasers and to 

beneficially exploit their common aspects within a synergetic approach. We have a 

platform to investigate interdisciplinary topics in Physics, Electrical Engineering and 

Technology, Applied Chemistry, Materials Sciences and Biology and Radio 

Astronomy. The main emphasis is on new fundamental material properties, 

concepts and device designs that are likely to open the way to new products or to 

the exploitation of new technologies in the fields of sensing, healthcare, biology, 

and industrial applications.  Results are presented along our main lines of research: 

intersubband materials and devices with applications to fingerprint spectroscopy; 
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metamaterials, photonic crystals, and new functionalities; Nonlinearities and 

interaction of radiation with matter including biomaterials; Generation and Detection 

based on Nitrides and Bismides. Next I summarize research results in which, I have 

been directly involved including new algorithms for quantum cascade laser 

simulations [2,3] lasers without inversion and laser linewidth [4-6], interband 

nonlinearities in superlattices [7], microscopic description of luminescence in dilute 

semiconductors [8-10], and theory and measurements of harmonic generation in 

semiconductor superlattices with applications in the 100 GHz to 1 THz range [11]. 

The final part of the talk is dedicated to the coupling of TERA-MIR radiation with 

intersubband excitations in microcavities [12-13] and thermophotovoltaics [14]. The 

theoretical results outlined are intended to stimulate further cooperation between 

theory and experimental teams. 

References: 

[1]    M.F. Pereira, Opt. Quant. Electron. 47, 815–820 (2015). 

[2]    D. O. Winge et al. J. Phys.: Conference Series 696, 012013 (2016). 

[3]    T. Schmielau and M.F. Pereira Jr. Appl. Phys. Lett. 95, 231111 (2009). 

[4]    M.F. Pereira, Appl. Phys. Lett. 109, 222102 (2016). 

[5]    M.F. Pereira Jr. and S. Tomić, Appl. Phys. Lett. 98, 061101 (2011). 

[6]    M.F. Pereira Jr. Phys. Rev. B 78, 245305 (2008). 

[7]    M. F. Pereira, Opt. Quant. Electron. 48, 423 (2016). 

[8]    C. I. Oriaku and M.F. Pereira, J. Opt. Soc. Am. B 34, 321-328 (2017). 

[9]    X. Yang, C.I. Oriaku, J.P. Zubelli and M.F. Pereira, Opt. Quant. Electron. 49, 

93 (2017). 

[10] C.I. Oriaku, T.J. Spencer, X. Yang, J.P. Zubelli and M.F. Pereira, J. 

Nanophoton. 1, 026005 (2017). 

[11] M.F. Pereira et al. Phys. Rev. B 96, 045306 (2017). 

[12] M.F. Pereira Jr. Phys. Rev. B 75, 195301 (2007). 

[13] M.F. Pereira and I.A. Faragai, Opt. Express 22, 3439 (2014). 

[14] M.F. Pereira, J. Opt. Soc. Am. B 28, 2014 (2011). 

Biography: Professor Mauro Fernandes Pereira obtained his PhD at the Optical 

Sciences Center, University of Arizona and has given important contributions to 

Nonequlibrium Greens Functions (NEGF) Many Body Theory of Transport and 

Optics of Semiconductor Materials and has been named SPIE Fellow in 2011 for 

his contributions to the Theory of Semiconductor Materials and Optics. 
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He created the TERA-MIR concept unifying THz and Mid-Infrared Radiation, and is 

the Chair of COST action MP1204: TERA-MIR Radiation: Materials, Generation, 

Detection and Applications, Chair of the Series of NATO TERA-MIR Conferences 

(2009, 2012, and 2015). He was a research associate at CBPF, Uni-Rostock and 

TU-Berlin, a visiting Lecturer at Bremen, Senior Researcher at Tyndall Institute, 

Chair of Theory of Semiconductor Materials and Optics at Sheffield Hallam 

University (2006-2017), and he is now Head of the Department of Condensed 

Matter Theory at the Institute of Physics of the Academy of Sciences of Czech 

Republic. 

 

 

Figure 4: Prof. M.F. Pereira giving the seminar. 

 

 

Figure 5: Prof. M.F. Pereira giving the seminar. 
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1.2. SPIE student chapter officer Travel Grant 
SPIE officers travel grant enabled our then chapter president, and current chapter 

secretary Mr. Muhammad Rehan Chaudhry to travel to SPIE Photonics West 2018. 

There he gained valuable experience to efficiently run the chapter and collaborate 

with Koç University to conduct seminars in the field of optics and photonics. He was 

crucial to receive the funding for the outreach event to be held in 2019 which would 

be able to reach approximately 50 high school student and promote the field of 

optics and photonics 

 

Figure 6: M. Chaudhry Second from left in second row 

 

2. Financial Report  
S.No. Item Income (+) $ Expenses (-) $ Balance $ 

1.  Opening Balance   0 

2.  SPIE funds received 3000  3000 

3.  
Model Submarines 

Purchased 
 1500 1500 

4.  Other funding source  
Koç University, details are provided in the 

following paragraph 

5.  Closing Balance   1500 

 
During the annual year of 2018, we have used the SPIE received funds equaling 

3000$ for outreach event namely “Solar submersible as a remotely operated 
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underwater vehicle operating in underwater lift, vertical submarine, bathyscaphe 

configuration”. The event is planned to be held in the Spring 2019. 1500$ have 

been utilized for the purchase of model submarines. The remaining amount will be 

utilized for organizational expenses and purchase of solar panels and other 

electronic parts and consumables required for the event. As the expenses will be 

over the funds received, Koç University plans to help with covering the extra 

expenses to be incurred. 

Koç University also provides, refreshments (tea, coffee, and cookies) for seminars 

and webinars planned by SPIE Koç University student chapter with the help of OSA 

Koç University student chapter. 

3. Conclusions  
In this report, our student chapter presents the updated information related to its 

administrative structure, members, and 2018 activities from within the chapter. Our 

main goal was to attract the attention of Koç University graduate and 

undergraduate students and young people to optics and photonics. We organized 

seminars and webinars in order to promote optics and photonics to Koç University 

graduate and undergraduate students. We also plan to organize our annual solar 

powered vehicle activity in the 2019 spring term for promoting optics and photonics 

to high school students using outreach optics kit provided to us in 2018. 

4. Future works 
Our chapter’s main aim for the future is to continue to raise an interest in optics and 

photonics at every level of education and training system. We plan to organize our 

annual solar powered vehicle activity in the 2019 spring term, and invite SPIE 

distinguished speakers. We also plan to organize webinars and seminars in the 

field of optics and photonics. We hope to have more members for our chapter to 

contribute to our activities for 2019. 


