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Magandang araw sa inyong lahat!
I am privileged to welcome all the participants and organizers of the 1st NIP-RIKEN Joint
Workshop to the University of the Philippines Diliman! This workshop will be first of its kind to
showcase the research interests, results and applications of scholars from both institutions. I thank all
of you for being here and for your commitment to world-class research!
A groundbreaking event in our University's history occurred in November of 2016 as
representatives of both UP and RIKEN - Japan's largest comprehensive research institute - came
together to sign a very important agreement. This agreement established the International Joint
Graduate School Program, which is a joint effort between our institutions to identify and train talented
young scientists capable of contributing to development through research, and strengthening the strong
research and cultural partnership between the Philippines and Japan.
As a student trained in two disciplines, I have first-hand knowledge of what an interdisciplinary
and international education can do for our youth. Allowing our country's best young talents to be
mentored by our country's finest from the National Institute of Physics (NIP) as well as by worldrenowned experts from RIKEN will surely lead to excellent innovations that are also grounded in real
human needs. It is a model that has produced leaders in other fields; a case in point being MIT's Sloan
School of Management teaming up with Harvard's Kennedy School of Government to train pioneers in
international management and government. I believe that this collaborative approach can produce great
leaders in the sciences as well, with the integrity and experience of both our institutions bringing the
best out of our scholars.
While leafing through this workshop handbook, I want all of you to be realize that this is just
a first step of what I know will be a long and productive collaboration between UP and RIKEN. I would
like to congratulate the pioneering batch of workshop participants whose example will set the tone for
more productive joint efforts between our institutions and our peoples. Best of luck to all of you, and
may you shape the future of Philippine scientific research with honor and excellence!
Mabuhay kayong lahat!

DANILO L. CONCEPCION
The 21st President
1st NIP-RIKEN Joint Research Workshop
UP Diliman, Quezon City, Philippines, November 10-11, 2017
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MESSAGE
Dear participants and colleagues,
I would like to extend to all of you a warm welcome to the 1st NIP-RIKEN Joint Research
Workshop 2017, an event that recognizes the importance of the science and technology cooperation between our two institutions.
On behalf of RIKEN, I would like to express our appreciation for the strong support for
this Joint Workshop given by Atty. Danilo. L. Concepcion, the 21st President of UP, and all the
participants from both UPD, the Philippine’s most prestigious university, and RIKEN, Japan’s
leading research institute. It is a special joy to have collaboration between the two institutions.
Scientists at UPD and RIKEN have had close relationships for a long time; however, a momentous event occurred in September 2016 when we signed an Agreement to establish the International Joint Graduate School Program. The program aims to identify and foster talented
young scientists capable of contributing to future research collaboration, not only between UPD
and RIKEN, but also between the Philippines and Japan in the field of science and technology,
as well as contributing to the advancement of science for the global community. Since then, one
capable scientist from UP started research at RIKEN and has contributed a lot. The Joint Workshop this time is to further the long and productive collaboration between NIP-UPD and RIKEN.
RIKEN was established in 1917 by the industrialist, Eiichi Shibusawa, and leaders in various
fields of research. It was modeled on the Kaiser Wilhelm Society, with an imperial prince serving
as president.
Since then, RIKEN has become Japan’s largest and most comprehensive research organization for basic and applied science, and a world leader in a diverse array of scientific disciplines.
RIKEN has fostered pioneering, innovative research in fields spanning the entire range of the
natural sciences, from developmental biology and neuroscience to quantum physics and computer science. In April this year, RIKEN celebrated its centennial.
As RIKEN continues to grow, so does its network of collaborators at research institutions
around the world. RIKEN actively supports research collaboration and the exchange of researchers, students and staff with universities and institutions across the globe. Here in Asia, in addition to two representative offices in Singapore and Beijing, RIKEN has set up collaborations in
many countries, including Singapore, Malaysia, China, and so on. We have also signed reciprocal
research agreements, such as General Collaborative Agreements and Memorandums of Understanding with many universities and institutions in the region.
Therefore, I hope that this Joint Workshop will lead to further collaboration between our two
institutions and stimulate the exchange of young researchers, students, and other personnel between UP and RIKEN.
It is my hope that this Joint Research Workshop between two leading institutions of our
respective countries will not only serve to promote our own research, but will also contribute to
attainment of sustainable societies, including resolving the environmental and energy problems
that confront both our countries, the rest of Asia, and the world.
Let me wish all of you a successful workshop.

It is an honor for the National Institute of Physics to host the 1 st NIP-RIKEN Joint Research
Workshop. As source of impetus for this Workshop, an Agreement between UP and RIKEN
for International Joint Graduate School Program was signed in 2016. The Program is aimed at
enriching the NIP graduate school and promoting research activities with RIKEN through joint
student research supervision.
Part of our training as researchers is to always ask, “What’s the next step?”. To further enhance the collaboration between NIP and RIKEN, this two-day Workshop is envisaged as a critical next step for our partnership. Scientists from both institutions will share their latest research
interests and activities, techniques, challenges and proposed solutions with the objective of identifying areas for collaboration.
This Workshop also unites the people behind this important partnership. Gatherings such as
these are deemed essential in a research collaboration. New ideas usually emerge when scientists
from seemingly different fields just sit down and talk, enjoy coffee breaks, or take a small excursion, all in a relaxed atmosphere.
I am confident this 1 st NIP-RIKEN Joint Research Workshop will be followed through with
more collaborative activities towards stronger research partnership between our institutions.
On behalf of the whole NIP community, I warmly welcome the scientists from RIKEN.

								
									

Dr. Roland V. Sarmago
Director

Dr. Motoko Kotani
Executive Director, RIKEN
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Terahertz Sensing, Imaging and Applications

Abstract:

Chiko Otani and Masatsugu Yamashita
Terahertz Sensing and Imaging Team, Terahertz-wave Research Group
RIKEN Center for Advanced Photonics
RIKEN, Sendai City, Japan

Terahertz (THz) wave is expected to be a novel sensing tool of electromagnetic waves because of
its transparency to various soft materials with the practical spatial resolution in imaging as well as
the characteristic absorption spectral features. To utilize it, we have been conducting research and
development related to
(1) Morphological change of polymer by strong THz field,
(2) Optical Pump/Broadband THz Probe spectroscopy (OP-BTP) of graphene,
(3) Development of high-sensitivity superconducting detectors for observing the polarization
pattern of Cosmic Microwave Background Radiation (CMB), and
(4) Collaborative research and development with commercial companies.

OTANI, CHIKO
Scientist Profile:
Dr. Chiko Otani is a Group Director of Terahertz-wave Research Group, RIKEN Center for Advanced Photonics, RIKEN,
Japan. He is also a team leader of Terahertz Sensing and Imaging Research Team of the group. He is also a Guest Professor of
Department of Physics, Tohoku University, Japan. He is a vice
president of Terahertz Technology Forum in Japan.
Dr. Otani obtained his BS Science degree at Kyoto University.
He finished his MS and PhD Astronomy degrees at the University of Tokyo. He was a postdoc researcher of RIKEN. He
specializes in Development of superconducting detectors and
Terahertz R&D and applications.
Email: otani@riken.jp

Otani, Chiko

In this talk, we will review the brief introduction of THz wave and its applications as well as our
recent research results and their current status related to (1) and (3).
The first topic is the THz spectroscopy. In THz frequency region, high-power sources have been developed remarkably, opening the possibility of the active uses to change macromolecular structures.
We have irradiated the strong THz radiation into poly-hydroxybutyrate (PHB) and chloroform
solution during solvent casting crystallization. We have utilized the free electron laser (FEL) of Institute of Scientific and Industrial Research (ISIR) of Osaka University with the peak power density
of 40 MW/cm2 [1]. The morphological change by the irradiation has been clearly observed. 20%
increase in crystallinity has been found. Thus, we have succeeded to demonstrate the THz-induced
intermolecular rearrangement of polymer macromolecules for the first time.
The second topic is the development of the high-sensitivity superconducting detector array for the
study of cosmic microwave background radiation (CMB). CMB is the oldest light we can observe in
the universe. The observations of its 2.7 K blackbody spectrum and its anisotropy strongly support
the Big Bang cosmology, and also strongly imply the “inflation” before the bang. In order to prove
the presence of inflation, it is crucial to find the sign of the primordial gravitational waves by observing the rotational polarization patterns (B-mode) on the CMB. For this purpose, we have been
developing the rotating telescope to cover a wide range of sky as well as the superconducting high
sensitivity detectors [2]. We plan to install the telescope in Canary Islands next year. We will briefly
introduce the outline of the project and the current status.
References:
1. H. Hoshina et al., Scientific Reports, 6, 27180 (2016).
2. K. Karatsu et al., IEICE Trans. Electronics, E98-C, 207 (2015).
Terahertz Sensing and Imaging Research Team, Terahertz Wave Research Group,
RIKEN Center for Advanced Photonics.
(From upper left to right) Yusuke Yamada, Haiwei Du, Chiko Otani, Hiromichi Hoshina, Hal Suzuki, Sho Ikeda, Masatsugu Yamashita, Yoshiaki Sasaki; (From middle left to right) Aya Hayashi,
Pioyawath Tapsanit; (From lower left to right) Mami Yamada, Misaki Ishida, Hisa Yoshida, Atsuko
Sasada, Emi Wakui; (Inset, left to right) Noboru Furukawa, Satoru Mima and Thushara Damayanthi.
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Non-Drude Behavior of Graphene Hot Carriers Studied by
Optical Pump Ultrabroadband Terahertz Probe Spectroscopy
Masatsugu Yamashita and Chiko Otani
Terahertz Sensing and Imaging Team, Terahertz-wave Research Group
RIKEN Center for Advanced Photonics
RIKEN, Sendai City, Japan
Abstract:
Carrier dynamics in photo-excited graphene have been intensively investigated in many groups because of its potential applications in ultrafast optoelectronics such as detectors, plasmonic devices
and thermo-electric applications. Previous studies of carrier dynamics [1-3] revealed that photo-excited electron-hole pairs were recombined through Auger process and optical phonon scattering
within few hundreds fs and the most of absorbed photon energy were transferred to other carriers
by strong carrier-carrier scattering and produces hot carrier state which cools down by carrier-phonon and phonon-phonon interaction within several ps. Although it dominates the performance of
such opto-electronic devices, the graphene hot carrier state has not been fully understood yet. Time
resolved transmission change ∆T⁄T which is proportional to the photo-conductivity change ∆σ⁄σ
was qualitatively explained by considering the temperature dependence of Drude weight and carrier scattering by optical phonon and the charged impurity in hot carriers [4]. However, the reported
bandwidths of the photo-conductivity spectra were limited below 2 THz and not enough to analyze
their frequency dependence quantitatively. In this study, we studied the time-resolved ultra-broadband terahertz conductivity spectra of monolayer graphene in 1-7 THz which covers the almost
whole spectra of non-Drude photo-conductivity.

YAMASHITA, MASATSUGU
Scientist Profile:
Dr. Masatsugu Yamashita obtained his BS, MS and PhD Applied
Physics from Department of Applied Physics, Osaka University
in 2002. He joined Kawase Initiative Research Unit in RIKEN
(2002). He is currently a senior research scientist of Terahertz
sensing and imaging team in RIKEN since 2015.
Dr. Yamashita received a JSAP Award for young scientist oral
presentation award (2003), Medal for Original paper of the
Laser Society of Japan (2005), the recommended award by the
symposium on reliability and maintainability of JUSE (2014).
His recent research interests include condensed matter physics, topological phenomena, terahertz spectroscopy of semiconductors, conducting polymers, Dirac materials, high power
terahertz science, plasmonics, magnonics and metamaterials.

Yamashita, Masatsugu

Email: m-yama@riken.jp

Under the photoexcitation, both of the real and imaginary part of the σ(ω) decrease with the pump
power and their frequency dependence deviate from the Drude-type conductivity function. We
found that the Boltzmann transport theory considering the energy dependence of the carrier scattering by optical phonon, charged impurity, weak scatterers and surface phonon of substrate failed
to explain the non-Drude behavior [5]. To understand the origin of non-Drude conductivity, we
employed the extended Drude model analysis with the frequency dependent scattering rate Γ(ω)
and Drude weight D(ω). The Γ(ω) in the equilibrium state shows nearly flat frequency dependence
whereas the Γ(ω) after the photo-excitation increases with the THz frequency. Furthermore, the
Drude weight D(ω). decreases down to -70% at pump power 300 μJ⁄cm^2 . The decrease of the
D(ω). indicates the reduction of the Fermi velocity v_F, which cannot be explained by the semi-classical Boltzmann theory. The angle resolved photo-emission spectroscopy and quantum mechanical
theoretical studies reported that the velocity renormalization effects due to the many body interaction such as the carrier-phonon and carrier-carrier interactions in monolayer graphene appeared
in their spectral function [6]. Although the carrier-carrier interaction increases the renormalized
velocity v_F, the screening effect by thermally excited carriers decreases the v_F in hot carrier state.
In addition, the carrier-optical phonon interaction at hot carrier state decreases v_F compared to
that in non-interacting system. We will discuss the many body effects appeared in the hot carrier
state of monolayer graphene.
References:
1. D. Brida, et al., Nat. Comm. 1987 (2013).
2. K. J. Tielrooij, et al., Nat. Phys. 9, 248 (2013).
3. S. A. Jensen, et al., Nano Lett. 14, 5839 (2014).
4. A. J. Frenzel, et al., Phys. Rev. Lett. 113, 056602 (2014).
5. I-Tan, Lin, et al., IEEE J. Sel. Top. Quan. Electron. 20, 8400108 (2014).
6. J. Hwang, et al., J. Phys.: Condense Matter 24, 245601 (2012).
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Optical Metamaterials and their Applications
Takuo Tanaka1,2
1
Metamaterials Laboratory
2
Innovative Photon Manipulation Research Team
RIKEN, Japan
Abstract:
Modern advances in metamaterials enable us to create unprecedented optical materials. Since the
optical metamaterial offers a unique optical properties, a wide variety of potential applications have
been proposed.
Recently, we developed a metal-stress driven self-folding method as a mass-producible technique
for thee-dimensional (3D) metallic nanostructures [1]. The most advantage of our technique is
that the assembled 3D stereostructures can be formed directly from two-dimensional (2D) templates through the self-folding process that is spontaneously driven by a bilayer metal stress. Since
the folding force were entirely programmed by the deposition condition and structure design, the
fabricated structures were quite uniform over a sample area, demonstrating a robust approach for
the realization of large-scale 3D metamaterials. We observed a typical Lorentzian-like response at
around 30 THz (mid-IR region), and the real part of the refractive index swings from 0.35 to 1.86
at this frequencies.
The metamaterials that have metal-insulator-metal structure work as a light absorber. As an application of such metamaterial absorber in IR region, we demonstrate high sensitive background-suppressed surface enhanced IR absorption (SEIRA) of molecules adsorbed on the metamaterial [2, 3].
Since the metamaterial absorber offers not only strong plasmonic enhancement but also significant
background suppression, this unique surface environment improves the sensitivity of the conventional SIERA. When the molecules were in the vicinity of the surface structure, their vibrational
modes resonantly coupled with the plasmonic modes of the metamaterial. Using the 16-MHDA
SAM packing density of 21.4 Å2/molecule, we estimated the amount of the molecules with the diffraction limited IR beam spot to be ~ 1.8 × 10-18 mole. Moreover, when we make the size of unit cell
of metamaterial absorber down to several hundreds nanometers, the absorption bands move to the
visible light region. We successfully demonstrated plasmonic color generation with the high controllability of hue, brightness, and saturation. We developed a simple yet efficient approach for inkfree color printing employing sub-micrometer scale plasmonic pixels of aluminum structure [4].

TANAKA, TAKUO
Scientist Profile:
Dr. Takuo Tanaka graduated department of Applied Physics,
faculty of Engineering, Osaka University and received his BSc in
1991. After that, he obtained MSc, and PhD all in Applied Physics from the same university in 1993, and 1996, respectively. In
1996, he joined department of Electrical Engineering, faculty of
Engineering Science, Osaka University as an assistant professor.
In 2003, he moved to Nanophotonics Laboratory in RIKEN as a
research scientist. He was promoted to associate chief scientist
in 2008. In 2014, he started another research team “Innovative
Photon Manipulation Research Team”, and now he is working as
head of both laboratories in RIKEN.
His research background is three-dimensional microscopy such
Tanaka, Takuo
as confocal microscope and two-photon microscope. He applied these three-dimensional microscope techniques not only
observing 3D microstructures of the samples but also fabricating 3D micro/nano structures or 3D optical storage that records and reads digital data in the volume materials. He developed two-photon reduction technique that enables us to fabricate arbitrary 3D metal nano structures and this technique is
known as ingenious technology of his group in this research community.
Recently, he is also developing new nano fabrication technique that incorporates self-organized formation of metal ring structures using hybridization of artificially designed DNA molecules. He has also
experimental and theoretical experiences about high precision optical measurements and spectroscopy,
and numerical simulation of large-scale models of the interaction of light with structured materials.
Email: t-tanaka@riken.jp

References
1. C. Chen, A. Ishikawa, Y. Tang, M. Shiao, D. P. Tsai, and T. Tanaka, Adv. Opt. Mater. 3, 44 (2015).
2. A. Ishikawa and T. Tanaka, Sci. Rep. 5, 12570 (2015).
3. A. Ishikawa, S. Hara, T. Tanaka, Y. Hayashi, and K. Tsuruta, Sci. Rep. 7, 3205 (2017).
4. R. Mudachathi and T. Tanaka, Sci. Rep. 7, 1199 (2017).
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Probing Local Physicochemical Properties of Transistor
Channel Materials via Micro-Raman and Tip-Enhanced
THz-Raman Spetrocopy
Maria Vanessa Balois
Innovative Photon Manipulation Research Team
RIKEN, Japan
Abstract:
Moore’s law states that the number of transistors that can be placed on an integrated circuit doubles
approximately every two years. As a result, challenges in both fabrication and characterization have
emerged due to the ever decreasing size and increasing complexity of transistors. Characterization techniques, in particular, are continuously being improved to quickly, accurately and non-destructively probe the local properties of nano-sized transistor channel materials such as stress and
temperature. For stress measurements, Raman spectroscopy is widely used to determine the stress
states in semiconductors. The major drawback however is its inability to measure the individual
components of stress thus making the average stress value the only information accessible. For
temperature measurements at nanoscale volumes, scanning probe techniques such as tip-enhanced
Raman spectroscopy are promising, however, sample heating due to the tip must be addressed. In
this talk, we circumvent these limitations by the development of novel methods and analyze the
local physicochemical properties of strained silicon and CNTs via micro-Raman and tip-enhanced
THz-Raman spectroscopy, respectively.
In the first part of this talk, we discuss the detection of the “forbidden” transverse optical (TO)
phonons in strained silicon nanowires using a high numerical aperture (NA) objective lens and
polarized micro-Raman spectroscopy from its theoretical beginning to its experimental implementation [1-2]. This work is the first reported experimental observation of the “forbidden” TO phonon
modes. Through our method, it is now possible to detect anisotropic stress using Raman spectroscopy in a backscattering geometry. For the second part of this talk, we explore heating in CNTs induced by scanning probe techniques and determination of temperature on the sample through the
simultaneous detection of low frequency Stokes and anti-Stokes Raman (THz-Raman) via tip-enhanced THz-Raman spectroscopy (TE-THzRS) [3]. Possible biological and semiconductor applications of micro-Raman and TE-THzRS will also be discussed.

BALOIS, MARIA VANESSA
Scientist Profile:
Dr. Maria Vanessa Balois is a Japan Society for the Promotion
of Science (JSPS) Postdoctoral Research Fellow in RIKEN. She
obtained her B.S. Physics degree from the National Institute of
Physics in the University of the Philippines in 2007 and her M.S.
Optics degree from the Institute of Optics in the University of
Rochester, NY, USA in 2010. She received her Doctor of Science
degree in Electronic Chemistry from Tokyo Institute of Technology (Tokyo Tech), Japan in 2015 as an International Program
Associate (IPA) – a special joint program between Tokyo Tech
and RIKEN. After graduation, she became part of Professor Takuo Tanaka’s Innovative Photon Manipulation Research Team
in RIKEN as a postdoctoral researcher.
Dr. Balois has won various awards for her research – the Young
Balois, Maria Vanessa
Scientist Presentation Award of the Spectroscopical Society of
Japan (2013), the RIKEN Noyori Prize (2013), Best Poster in the
International Conference of Raman Spectroscopy (2014), and the Young Scientist Presentation Award
(2016) from the Japan Society of Applied Physics (JSAP). Being a successful graduate of the Tokyo
Tech-RIKEN joint program, Dr. Balois has been featured in an article at the Tokyo Tech web site where
she shared her experiences, challenges and research as an IPA student (http://www.titech.ac.jp/english/
globalization/stories/ riken_international_school.html).
Her research interests are optics, micro/nano spectroscopy, low-frequency (THz) Raman spectroscopy
and imaging.
Email: mariavanessa.balois@riken.jp

References:
1. M.V. Balois, N. Hayazawa, A. Tarun, S. Kawata, M. Reiche, and O. Moutanabbir, “Direct optical
mapping of anisotropic stresses in nanowires using transverse optical phonon splitting,” Nano
Letters, 14, 3789-3798, 2014.
2. A. Tarun, N. Hayazawa, M.V. Balois, S. Kawata, M. Reiche, and O. Moutanabbir, “Stress redistribution in individual ultrathin strained silicon nanowires: a high-resolution polarized Raman
study,” New Journal of Physics, 15, 053042, 2013.
3. M.V. Balois, N. Hayazawa, F.C. Catalan, S. Kawata, T. Yano, and T. Hayashi, “Tip-enhanced
THz-Raman spectroscopy for local temperature determination at the nanoscale,” Analytical and
Bioanalytical Chemistry, 407, 8205-8213, 2015.
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Real-Space Observation of Intermolecular Energy Transfer by
Single-Molecule Emission/Absorption Spectroscopy
Yousoo Kim
Surface and Interface Science Laboratory
RIKEN, Japan
Abstract:
Excitation of molecules by light irradiation triggers various important processes including luminescence, photovoltaic effect and photochemical reactions, and detailed understanding of the molecular excited states is crucial to improve organic opto- electronic devices. Absorption spectroscopy is
a powerful tool to describe the molecular excitations and the combination with emission (luminescence) spectroscopy which deals with deexcitation processes is effective to investigate the excited
states.
Single-molecule luminescence detection has progressed rapidly
and become indispensable in quantum physics, physical chemistry, and biophysics. However, despite considerable effort and
progress, absorption spectroscopy is far behind; number of molecules are still necessary to obtain an absorption spectrum. A
difficulty lies in the difference between the diffraction limit of
excitation light and absorption cross section of a single molecule.

KIM, YOUSOO
Scientist Profile:
Dr. Yousoo Kim is a Chief Scientist of RIKEN since 2015. He
graduated from the Department of Chemistry, Seoul National
University, where he also obtained a master’s degree in 1993. In
1999, he earned a PhD in applied chemistry at The University
of Tokyo. In the same year, he joined RIKEN as a postdoctoral
researcher.
Since 2010, Dr. Kim has been the director of the Surface and
Interface Science Laboratory (http://www.riken.jp/Kimlab/) at
the RIKEN.
Dr. Kim has published more than 130 papers in reputed journals. He has been awarded Young Scientist Award from The
Physical Society of Japan (2008), Sir Martin Wood Prize from
Millennium Science Forum (2009), and International Academic
Prize from Japan Society of Molecular Science (2016).

Kim, Yousoo

His research focuses on describing the details of energy transport and conversion on solid surfaces and
interfaces in the nanoscale regime by combined study of scanning probe microscopy/ spectroscopy.
Email: ykim@riken.jp

Here I introduce our recent progress in measurement of the
single molecule luminescence and absorption spectra of a single molecule using a scanning tunneling microscope (STM)
equipped with optical detection facilities. I will discuss about
the single molecule reaction of a single metal-free phthalocyanine molecule on the NaCl ultrathin film on Ag(111) with tunneling electrons and accompanied optical property changes in a
single-molecule optical spectra. Application of the single-molecule emission/absorption spectroscopy to the real-space investigation of energy transfer between molecules will be also introduced.
References:
1. H. Imada, K. Miwa, M. Imai-Imada, S. Kawahara, K. Kimura
and Y. Kim, Nature 538 (2016) 364.
2. H. Imada, K. Miwa, M. Imai-Imada, S. Kawahara, K. Kimura
and Y. Kim, Phys. Rev. Lett. 119 (2017) 013901.
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Breaking the Classical Limit: From Micro- to Nano-Spectroscopy
and its Temporal Control
Norihiko Hayazawa1,2
1
Surface and Interface Science Laboratory
2
Innovative Photon Manipulation Research Team
RIKEN, Japan
Abstract:
Despite the Ångstrom spatial resolution achieved by electron microscopes and scanning probe microscopes, optically “seeing” nanoscale objects in the ambient is a limitless demand of human because of its high chemical sensitivity, which has led to the development of near-field optics, and
recently, super-resolution optics. On one hand, scientists are still trying to improve the spatial resolution of each technique. On the other hand, it is equally important to develop spectroscopic
methods to distinguish different chemical species. While optical spectroscopy method provides
various chemical information, the spatial resolution has been very poor due to diffraction limit of
light as compared to electron microscopy, SEM and TEM or scanning probe microscopy, AFM, and
STM. However, since its inception in the year 2000 [1], tip-enhanced Raman spectroscopy (TERS)
has been recognized as one of the promising spectroscopic techniques in nanoscale due to the plasmonic properties of tip-enhancement, which work for both photon confinement and enhancement
[2]. From the scientific point of view, lots of efforts have been paid for the improvement of spatial
resolution and sensitivity. One of the promising approaches is utilizing nonlinear response of material such as the narrowband coherent anti-Stokes Raman scattering (CARS) [3] and broadband
CARS [4]. The other approach recently on trend is the hot spot engineering of gap-mode plasmon
based on scanning tunnelling microscopy (STM) based TERS, which achieved up to ~1 nm spatial
resolution in ambient [5].

HAYAZAWA, NORIHIKO
Scientist Profile:
Dr. Norihiko Hayazawa obtained Doctor of Engineering from
Department of Applied Physics, Osaka University in 2001. After serving as a postdoctoral researcher in Osaka University and
RIKEN as a JSPS and JST-CREST researcher, he becomes a tenured institute scientist in RIKEN in 2004 and currently a senior
research scientist in RIKEN since 2009. He is also a visiting associate professor in Tokyo Institute of Technology since 2012
and also severed as a visiting scientist in Ecole Polytechnique de
Montreal (2012-2016) and National Taiwan Normal University
(2014).
Dr. Hayazawa got various awards including Near-field Optics
Award of Optical Society of Japan (2000), Elsevier Chemical Physics Letters Most Cited Paper Award (2008), The Spectroscopic
Hayazawa, Norihiko
Society of Japan Award for Young Scientist (2012), The Young Scientists’ Prize from Ministry of Education in Japan (2012), Optics
Paper Award of Optical Society of Japan (2013), and The 17th Marubun Research Promotion Foundation Research Incentive Award (2014).
His recent research interests include surface and interface science, near-field optics, plasmonics, nonlinear optics, and vibrational spectroscopy.
Email: hayazawa@riken.jp

In this contribution, we report an extremely high spatial resolution down to 1.7 nm in tip-enhanced
Raman spectroscopy, which is currently the highest spatial resolution that has been achieved in
Raman spectroscopy in ambient [6]. While developing the optical microscope with high spatial
resolution, a natural question subsequently arises as to how short excitation is possible with such an
extremely high spatial resolution since one of the virtues of optical excitations is its high temporal
resolution that is not attainable by any other techniques. We demonstrate a generation of extreme
spatio-temporally confined nano-light source exhibiting 10 fs in time [7]. The mechanism is based
on degenerated four-wave mixing (FWM) at a sharp metallic tip. We will discuss the potential applications of tip-enhanced Raman and nonlinear Raman spectroscopy and microscopy based on
our extreme spatial and temporal resolution.
References:
1. N. Hayazawa, Y. Inouye, Z. Sekkat, S. Kawata, Opt. Commun. 183 (2000), 333–336.
2. N. Hayazawa, T. Yano, and S. Kawata, J. Raman Spectrosc. 43, 1177 (2012).
3. T. Ichimura, N. Hayazawa, M. Hashimoto, Y. Inouye, S. Kawata, Phys.Rev.Lett.92 (2004), 220801.
4. K. Furusawa, N. Hayazawa, S. Kawata, J. Raman Spectrosc. 41 (2010), 840-847.
5. C. Chen, N. Hayazawa, S. Kawata, Nat. Commun. 5 (2014), 3312.
6. https://en.wikipedia.org/wiki/Tip-enhanced_Raman_spectroscopy
7. K. Furusawa, N. Hayazawa, T. Okamoto, T. Tanaka, and S. Kawata, Opt. Exp. 19, 25328 (2011).
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Organic Field-Effect Transistor Driven by Electronic
Phase Transition

YAMAMOTO, HIROSHI M.
Scientist Profile:

Abstract:

Dr. Hiroshi M. Yamamoto, Doctor of Science, now is a Full professor of Institute for Molecular Science and SOKENDAI (The
graduate University for Advanced Studies, Japan), a visiting professor of Department of electrochemistry in Tokyo Institute of
Technology and Department of physics in Tohoku University,
and a visiting senior scientist of RIKEN.

Molecular conductors are a class of materials that show high electrical conductivity because of
(quasi-)free electrons inside them. Some of them exhibit metallic conductivity and even superconductivity at low temperature, often associated with various phase transitions.

He obtained his B. Sc in chemistry, M.Sc. in organic synthesis,
Ph.D. in material science at Institute for Solid State Physics,
Univ. of Tokyo.

Our interest is to utilize these electronic phase transitions in developing new and highly efficient
electric devices. For this purpose, we have employed thin-layer crystal growth in electrochemical process to develop organic field-effect-transistors (FETs) with strongly correlated electron systems such as Mott-insulators. Mott-insulator is quite interesting material because it shows variety
of phase transitions mentioned above. In our study, we employed κ-type BEDT-TTF, κ-(BEDTTTF)2Cu[N(CN)2]X (X = Br: κ-Br, X = Cl: κ-Cl), as an organic Mott-insulator and expected ON/
OFF switching of insulator-to-metal or insulator-to- superconductor transitions in the FET channel. Indeed, by preparing high-quality thin-film single crystal of κ-Cl/Br to be laminated onto FET
substrate, we have succeeded in demonstrating gate-electric-field-induced Mott-transition and superconductivity at organic Mott-FET interface. At the same time, the device mobility exceeded 200
cm2/Vs for some of the devices. Stimuli such as mechanical strain or light irradiation have been
also employed to induce the superconductivity in our recent studies.

Dr. Yamamoto received the CrystEngComm Award in 2009,
and a Research Award from RIKEN in 2010. Currently.

Hiroshi M. Yamamoto1,2
1
Institute for Molecular Science (IMS)
2
Condensed Molecular Materials Laboratory
RIKEN, Japan

His researches focus on the development of organic electronics
based on new operation mechanism, including phase-transition
transistor, super- conducting transistor, and supramolecular
nanowires.

Yamamoto, Hiroshi M.

Email: yhiroshi@ims.ac.jp

Figure: Control of Mott-insulator-to-superconductor transition by means of dipole-moment formation/annihilation at the molecular interface under light irradiation.
References:
1. Y. Kawasugi, et al, Phys. Rev. Lett, 103, (2009), 116801.
2. H. M. Yamamoto, et al, Nature Comm. 4, (2013), 2379.
3. M. Suda, et al, Adv. Mater., 26, (2014), 3490.
4. M. Suda, et al, Science, 347, (2015), 743.
5. Y. Kawasugi, et al, Nature Comm. 7, (2016),1 2356.
6. Y. Sato, et al, Nano Lett. 17, (2017), 708.
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Multiple-Plane Phase Retrieval:
Principles, Techniques and Applications

ALMORO, PERCIVAL F.
Scientist Profile:

Percival F. Almoro
Photonics Research Laboratory
National Institute of Physics
University of the Philippines Diliman
Quezon City, Philippines

Dr. Percival F. Almoro is a professor at the National Institute
of Physics (NIP), University of the Philippines Diliman. He
is currently the NIP Deputy Director for Facilities and Resources. He serves also at the Office of International Linkages-Diliman as Program Development Associate for Faculty
Mobility.

Phase retrieval (PR) is an alternative approach to holographic wavefront reconstruction. Due to
the fact that no holographic reference beam is used, the PR setup is simpler, cheaper and is not
significantly affected by ground vibrations and air turbulence. A PR method called Single-Beam
Multiple Intensity Reconstruction or SBMIR uses only object intensity patterns captured along the
direction of beam propagation [1]. The patterns are then used as amplitude constraints in an iterative algorithm based on a wave propagation equation to recover the wavefront phase. Reconstructed
phase and phase difference maps are useful in metrologic applications achieving sub-wavelength
resolution.

Dr. Almoro obtained his PhD Physics degree at the NIP. He
carried out postdoctoral fellowships at the Institute of Applied Optics, Universität Stuttgart, Germany (2005-2006),
Risø National Research Laboratory, Kingdom of Denmark
(2007-2009), and at the Center of Optical Research and Education, University of Utsunomiya, Japan (2014).

Abstract:

The first part of the presentation will cover the SBMIR’s basic principles, step-by-step implementation, variants, as well as some applications in optical metrology. Stemming from the lack of intensity variation especially in the case of smooth test objects, conventional SBMIR tends to converge
slowly or stagnate in its iterative calculations.
The second part will cover two techniques to increase intensity variation. One technique is based
on a phase-type diffuser for controlled randomization using spatial light modulator [2]. The other
technique which entails less cost yet equally effective in introducing randomization is based on
amplitude-type diffuser using digital micro-mirror device [3]. The techniques advance the field of
phase retrieval using modern technologies for the investigations of smooth technical and biological
samples. Finally an outlook for the phase retrieval method and possible topics for collaboration will
be presented.

Dr. Almoro won in 2005 the DuPont Talent Search of Young
Scientist by National Academy for Science and Technology-Philippines. He received in 2014 the Achievement Award
in Physics from the National Research Council of the Philippines.

Almoro, Percival F.

Dr. Almoro is a Senior Member of the Optical Society of America (OSA). He is currently a Topical
Editor for the OSA Applied Optics journal (2016-2018) in the fields of interferometry, holography
and phase retrieval, his main research interests.
Email: palmoro@nip.upd.edu.ph

References:
1. P. Almoro, G. Pedrini, and W. Osten, “Complete Wavefront Reconstruction using Sequential Intensity Measurements of a Volume Speckle Field,” Applied Optics 45, 8596-8605 (2006).
2. P. Almoro, Q. Pham, D. Serrano-Garcia, S. Hasegawa, Y. Hayasaki, M. Takeda, and T. Yatagai,
“Enhanced Intensity Variation for Multiple-Plane Phase Retrieval using Spatial Light Modulator
as Convenient Tunable Diffuser,” Optics Letters 41 (10), 2161-2164 (2016).
3. T. Abregana, N. Hermosa, and P. Almoro, “Digital Micromirror Device as Amplitude Diffuser for
Multiple-Plane Phase Retrieval,” Proc. SPIE 10330, Modelling Aspects in Optical Metrology VI,
103300G (2017/06/26).

Holography - Coherent Metrology Cluster, NIP Photonics Group.
(Standing, left to right): Zeus Pineda, Jonel Binamira, Gilbert Moises Oca, Timothy Joseph
Abregana, Mario Onglao, Christian Ray Buco, Dylan Nicolas Emmanuel Salcedo; (Seated, left
to right): Maria Ysabel Wang, Micherene Clauzette Lofamia, Percival Almoro, and Rigil Tabuzo.
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Terahertz Characteristics of GaAs-Based Semiconductor Materials:
Current Research at the National Institute of Physics
University of the Philippines
M. Faustino, E. Prieto, R. Jaculbia, C. Yu, A. de los Reyes, A. Tuico,
R. Lobertemos, D. Vasquez, and E. Estacio
Condensed Matter Physics Laboratory
National Institute of Physics,
University of the Philippines Diliman
Quezon City, Philippines
Abstract:
The talk will introduce terahertz (THz) measurements in semiconductors, at the National Institute
of Physics, University of the Philippines. In particular, the THz radiation characteristics of epitaxially-grown GaAs films upon femtosecond laser-illumination will be discussed in the context of
novel film growth and device fabrication.
Terahertz waves span the 0.3 to 3 mm-wavelength region of the electromagnetic radiation spectrum
and promise a wealth of applications from far-infrared spectroscopy to real-world utilization such
as semiconductor and pharmaceutical product testing and monitoring. As such, there is a pressing need to design and fabricate intense THz sources and sensitive detectors. The most popular
implementation of terahertz photonics is via THz- time domain spectroscopy (THz-TDS). In this
technique, the generation and detection of THz radiation is carried out using an optically switched
photoconductive emitter/detector system and the time-domain method is achieved using a technique similar to a pump and probe optical delay scheme. The performance characteristics of the
THz-TDS system largely depend on the THz generation intensity, bandwidth, and signal-to-noise
characteristics, of the semiconductor-based photoconductive antenna device. Even as there are several commercially-available antenna devices, the design, fabrication, and testing of new and novel
antenna detector/emitters remain to be a highly active area in THz optoelectronics research.
We have recently embarked on a terahertz photonics-based research thrust. A molecular beam epitaxy machine is used to deposit GaAs thin films at relatively low-temperatures. These thin films will
be used as substrates for GaAs photoconductive antenna devices. Our current research activities
include the growth-design of a thin, n-doped GaAs buffer layer prior to the deposition of the low
temperature GaAs film. This is expected to modify the built-in electric field of the semiconductor;
thereby improving the drift transport of photoelectrons and THz emission in the material. Additionally, the deposition of a wide-bandgap semiconductor on a GaAs surface to act as both an antireflection coating and to modify the GaAs surface electric field strength is also being investigated to
further enhance terahertz generation in GaAs surfaces. Lastly, some initial results on the successful
fabrication of photoconductive antenna devices using in-house grown low-temperature GaAs films
will be presented.

ESTACIO, ELMER S.
Scientist Profile:
Dr. Elmer S. Estacio is a professor at the National Institute
of Physics (NIP) at the University of the Philippines. He is
currently the Coordinator of the Materials Science and Engineering Program of the College of Science, UP Diliman.
He is also a councilor of the Samahang Pisika ng Pilipinas
(Physics Society of the Philippines).
Dr. Estacio obtained his BS in Applied Physics, MS Physics and PhD Physics at the NIP. He became a Postdoctoral Fellow at the Institute for Molecular Science (2005-2006)
and at the Institute of Laser Engineering, Osaka University
(2006-2008). He was also a Japan Society for the Promotion
of Science (JSPS) Postdoctoral Fellow at the Institute of Laser
Engineering (2008-2010). He became a Specially-appointed
Assistant Professor at the University of Fukui from 2010 to
2012.

Estacio, Elmer S.

Dr. Estacio is a Balik Scientist awardee of the Department of Science and Technology in 2012. He
designed and constructed the Terahertz Time-domain Spectrometer system at the NIP, enabling the
investigation of terahertz emission/transmission properties of NIP-grown materials and devices
such as solar cells, radio frequency (RF) devices, magnetic materials, novel wide-gap nanomaterials
and high Tc-superconductors. His fields of specialization are terahertz optoelectronics, semiconductors and optical spectroscopy.
His current research interests include terahertz time-domain spectroscopy, ultrafast optical processes and semiconductor optics.
Email: eestacio@nip.upd.edu.ph

References:
1. E. Prieto, S. Vizcara, et., al., JOSA B, Vol. 31, Issue 2, pp. 291-295 (2014)
2. R. Jaculbia, M. Balgos, et., al., Applied Surface Science Vol. 303, 1, 241-244(2014)
3. A. De Los Reyes, E. Prieto, et. al., “Terahertz emission characteristics of GaMnAs dilute magnetic
semiconductor under 650 mT external magnetic field.” Current Appllied Physics 17, 4 2017 pp.
522-526.
4. M. Faustino, L. Lopez, et. al., “Terahertz emission enhancement in semi-insulating gallium arsenide integrated with subwavelength one-dimensional metal line array.” Optics Letters 41, 19
2016 pp. 4515-4517.
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Pulsed Laser Deposition of Novel Materials
L. Dasallas, J. De Mesa, J. Miranda, and W. Garcia
Photonics Research Laboratory
National Institute of Physics
University of the Philippines Diliman
Quezon City, Philippines
Abstract:
Development of thin films has been an important technological development in the past century,
with important applications ranging from optics to electronics. Properties of these thin films depends strongly on the deposition method used. Physical vapor deposition method is a way to deposit thin films using physical process such as evaporation and sputtering, usually done in vacuum
environment. An interesting and novel way to achieve the required temperature and the ablation
this is using pulsed laser beam. Such technique is called pulsed laser deposition (PLD). In this
contribution, we report how we deposit thin films of advanced and novel materials. We did this by
employing nanosecond (ns) Nd:YAG laser and femtosecond (fs) Ti:Sapphire laser, and by optimizing growth conditions in the deposition set – up, (deposition pressure, background gas pressure
and specie, target – to – substrate distance, and substrate heat treatment, both in – situ and post –
deposition heat treatment), and modifying target properties such as doping.
We deposited thin films of Bi2Sr2Ca1-xYxCu2O8+δ (Bi-22Y2) superconductor target using
Nd:YAG pulsed laser and found that there is a stoichiometric transfer of materials, meaning that
the elemental composition in the target superconductor and the deposited film are the same [1,2].
Effects of the yttrium doping in Bi – 2212 has also been investigated [3]. The properties of the laser
produced plasma in connection the deposition of Bi – 22Y2 has also been investigated through time
– resolved optical emission spectroscopy [4] and we found that plasma species correlates well with
the thin film composition.
Aside from the superconductor targets, we have also deposited other targets using femtosecond
Ti:Sapphire laser. We have shown that by incorporating oxygen gas and careful control of target –
to – substrate distance during ZnO deposition, one can grow ZnO nanorods without predeposition
of catalyst at relatively low deposition pressure [5]. This generation of particles with nanostructures
has also been observed in our work involving graphite target [6] and dielectric Nd:YAG laser crystal
target [7]. The properties of these nanoparticles are highly dependent to the deposition controls
such as substrate heat treatment and temperature.

GARCIA, WILSON O.
Scientist Profile:
Dr. Wilson O. Garcia is a professor at the National Institute
of Physics (NIP) at the University of the Philippines (UP)
in Diliman, Quezon City, Philippines. He also serves as the
NIP Deputy Director for Research and Extension. In 2011,
Dr. Garcia was elected as Chair, Physics Division of the National Research Council of the Philippines. Dr. Garcia was
also elected as the first Vice-President and President of the
Physics Society of the Philippines to a two year term in 2012
and 2016, respectively.
Dr. Garcia completed BS, MS and PhD Physics degrees at the
U.P.–Diliman Campus. He was a research fellow and visiting
scientist at the University of Swansea, Wales in the United
Kingdom; Institute of Quantum Electronics in Florence, ItGarcia, Wilson O.
aly; Institute of Laser Technology in Shanghai, China; and
Institute of Laser Engineering in Osaka University, Japan. His
fields of specialization are optics, development of laser sources, laser produced plasma, pulsed laser
deposition and spectroscopy. He has made scientific contributions in the field of non–linear optics,
pulsed laser deposition and spectroscopy. Dr. Garcia has mentored several undergraduate and graduate (M.S. and Ph.D.,) physics students.
His research works and academic excellence have been recognized by several honors and awards
including the 2007 NRCP Physics Division Achievement Award, the 2004 Dr. Jose P. Rizal Awards
for Excellence (S&T) and U.P.–Diliman Campus Chancellor Award on Invention and Innovation for
2002 and 2005.
Email: wgarcia@nip.upd.edu.ph
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4. J. Vitug, J. De Vero, G. Blanca, R. Sarmago, and W. Garcia, J. Appl. Spectrosc. 78, 855–860 (2012).
5. J. De Mesa, A. Amo, J. Miranda, H. Salazar, R. Sarmago, and W. Garcia, J. Laser Micro/Nanoengineering 11, 21–24 (2016).
6. M. Calleja, A. Amo, J. Miranda, F. Patricio, and W. Garcia, J. Adv. Comput. Intell. Intell. Informatics 18, 764–768 (2014).
7. L. Dasallas, A. Lacaba, and W. Garcia, e-Journal Surf. Sci. Nanotechnol. 15, 25–30 (2017).
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Beam Shifts: Fundamentals to Applications

Jadze Narag, Cherrie May Olaya, Jenny Lou Sagisi, Nina Angelica Zambale,
Wilson O. Garcia and Nathaniel P. Hermosa

Abstract:

Photonics Research Laboratory
National Institute of Physics
University of the Philippines Diliman
Quezon City, Philippines

A beam of light of finite width may experience a displacement and/or a deflection with respect to the geometric
optics prediction. Collectively known as beam shifts, the Goos-Hänchen (GH) and the Imbert-Fedorov (IF) shifts
are shifts in the plane of the incidence and perpendicular to the plane of incidence of a reflected beam, respectively. These shifts are distinguished on how they manifest: positional and angular. The displacement of the center
point of reflection is the positional shift while the angular shift is the slight deviation on the angular deflection.
The angular shift is responsible for the increasing beam excursion from the geometric optics prediction with propagation. All these shifts are in the order 0.1-10 wavelengths for the positional shifts and micro- to milliradians for
the angular shifts. These shifts may occur simultaneously or separately. Their presence depends on the polarization of the incident beam, the index gradient seen by the beam, the beam’s divergence (opening angle of the beam)
and, as emphasized recently, on the modal structure of the beam.
These beam shifts are dependent on the index gradient, hence, these shifts can be used to determine optical properties of materials. Recently, we have derived expressions for beam shifts due to a graphene thin film both when
the wavelength of the incident light is in the visible and terahertz range. Different properties of the materials can
be accessed as well as different consequences can be obtained with the use of these different wavelength ranges
owing to the material property of graphene. Also, we have calculated that thin film properties such as its thickness
and porosity in the case of porous thin films can be obtained with the use of the GH shift. The GH shifts can be an
alternative method for thin film characterization.

HERMOSA, NATHANIEL P.
Scientist Profile:
Dr. Nathaniel Hermosa is an Associate Professor at the National
Institute of Physics in the University of the Philippines-Diliman
Campus. He is currently the Program Coordinator of the Photonics Research Laboratory and the head of the Structured Light
Group.
Dr. Hermosa completed his BS, MS and PhD Physics degrees at
the University of the Philippines- Diliman Campus. He did his
Postdoc at the Quantum Optics group of Prof. J.P. Woerdman in
Huygens Laboratory in Leiden University, Netherlands from 20092011. He was a research fellow at the Quantum Engineering of
Light group of Prof. J. Torres at the Institut de Ciencies Fotoniques
in Barcelona, Spain from 2012-2014. His field of specialization is
in Optics and Structured Light.
Dr. Hermosa was awarded the National Academy of Science and
Hermosa, Nathaniel P.
Technology Outstanding Young Scientist (Physics) in 2017. In the
same year, he received the Eduardo A. Quisumbing medal for the
Outstanding Research and Development Award for Basic Research during the National Science and Technology Week.
Email: nhermosa@nip.upd.edu.ph

Beam shifts can be enhanced by changing the mode of the incident laser beam. An efficient way to modify the
mode of a laser is by means of computer generated holograms projected onto a digital micro mirror device
(DMD). This offers fast refresh rate and higher beam throughput. We have embarked on a faster generation of
these different modes. However, using higher order modes’ drawback is that the detection with a quadrant detector becomes cumbersome. The calibration for these types of beams are not straight forward because of the many
structures present in these beams. To this end, we have developed a method to “easily” determine the response of
the quadrant detector8.
In summary, I will initially present the fundamentals of beam shifts and end on application to material characterization of these shifts and on their enhancements thru laser mode manipulation. The beam shifts and the beam
mode generation projects are funded in part by the Office of the Vice President of Academic Affairs UP thru its
Balik PhD program and its Enhanced Creative Work and Research Grant, the Philippine Council for Industry,
Energy and Emerging Technology Research and Development of the Department of Science and Technology
(PCIEER-DOST) and the UP OVCRD thru its Outright Research Grant.
References:
1. N. Hermosa, “Reflection Beamshifts of Visible Light due to Graphene.” Journal of Optics 18.2 (2016): 025612.
2. N. Zambale, J. Sagisi, and N. Hermosa. “THz Reflection on Graphene Thin Film.” manuscript in preparation.
3. C. Olaya, W. Garcia, and N. Hermosa. “Goos-Hänchen Shift in Porous Thin Film.” manuscript in preparation.
4. M. Merano, N. Hermosa, A. Aiello, and J. Woerdman. “How Orbital Angular Momentum Affects Beam Shifts
in Optical Reflection.” Physical Review A 82.2 (2010): 023817.
5. N. Hermosa, A. Andrea, and J. Woerdman. “Radial Mode Dependence of Optical Beam Shifts.” Optics letters
37 (2012): 1044-1046.
6. N. Zambale, G. Doblado and N. Hermosa. “OAM Beams from Incomplete Computer Generated Holograms
Projected onto a DMD.” JOSA B 34.9 (2017): 1905-1911.
7. J. Narag, and N. Hermosa. “Response of Quadrant Detectors to Structured Beams via Convolution Integrals.”
JOSA A 34.7 (2017): 1212-1216.
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Agent-Based Modeling of Traffic
Damian N. Dailisan, Adrian Chester M. Balingit, Ivan M. Fenis,
Lloyd Gabriel T. Rizada, and May T. Lim
Instrumentation Physics Laboratory
National Institute of Physics
University of the Philippines Diliman
Quezon City, Philippines
Abstract:
In agent-based modelling, agents (or individuals) with intrinsic motives interact with other agents
in a localized manner, subsequently leading to the observation of some bulk behavior. For traffic
modelling, the direct translation of motivations of drivers, pedestrians, and regulators into “rules”
makes the agent-based modelling scheme appealing from a design perspective. For instance, introducing road use restrictions such as favoring the use of median U-turns over left turns [1], relaxing
lane discipline requirements [2], and mixing vehicle types [2] are details that can be readily included in the model. Performing spatiotemporal analysis then allows us to compare overall behavior
versus models of biased random behavior [3].
In this presentation, we provide an overview of modeling traffic using modified versions of the
Nagel-Schrekenberg automata model [4]. We also discuss trends in the space of IoT and wearable
sensors that impact the way we calibrate and validate traffic models.
References :
1. J. S. L. Combinido and M. T. Lim, Modeling U-turn traffic flow, Physica A 389, 3640-3647
(2010). DOI:10.1016/j.physa.2010.04.009
2. D. N. Dailisan and M. T. Lim. Agent-based modeling of lane discipline in heterogeneous traffic.
Physica A 457, 138- 147 (2016) DOI: 10.1016/j.physa.2016.03.104
3. J. S. L. Combinido and M. T. Lim, Crowding effects in vehicular traffic, PLoS ONE 7(11): e48151
(2012) DOI: 10.1371/journal.pone.0048151
4. K. Nagel, M. Schreckenberg, A cellular automaton model for freeway traffic, J. Physique I 2(12)
2221–2229 (1992). DOI: 10.1051/jp1:1992277
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Molecular Beam Epitaxy Growth Research Activities
at the National Institute of Physics
E. Prieto, C. Sadia, G. Catindig, J. Muldera, K. Gonzales, R. Jagus, K. Patrocenio, and
A. Salvador
Condensed Matter Physics Laboratory
National Institute of Physics
University of the Philippines Diliman
Quezon City, Philippines
Abstract:
The talk will focus on molecular beam epitaxy (MBE) growth research activities of III-V semiconductors at the National Institute of Physics (NIP), University of the Philippines. The NIP is among
the broad community of scientists that have been continuously working on the applications of III-V
semiconductors since the acquisition of an MBE in the late 1990s. MBE is a line-of-sight technique
from sources to substrate, under ultra high vacuum system, involving the generation of molecular
beams incident on a heated substrate to form an ordered epilayer.
The unique properties and practical importance of III-V compound semiconductors have been
known to lead today’s high performance electronic and optoelectronic devices. These devices entail
the epitaxial growth of high quality semiconductors under high vacuum systems. As such, it is important to study the optimization of MBE-growth parameters; as well as explore novel growth techniques. Among the research group’s recent works on MBE-grown III-V compound semiconductors
include modified low-temperature-grown GaAs (LTG-GaAs) for terahertz (THz) photoconductive
antennas [1], InAs on GaSb for intense bare THz surface emitter [2] and GaAs integrated on Silicon
substrate for photodetectors [3].
References:
1. E.A.P. Prieto, S.A.B. Vizcara, et al., JOSA B, Vol. 31, Issue 2, pp. 291-295 (2014)
2. C.P. Sadia, J.E. Muldera, et al., App. Phys. Exp., Vol. 8 (2015)
3. J.E. Muldera, M.H. Balgos, et al., NRCP, Vol. 15, No. 1 (2016)
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Materials Synthesis and Characterization at CMPL-Superconductors
Group at the National Institute of Physics
Roland V. Sarmago
Condensed Matter Physics Laboratory
National Institute of Physics
University of the Philippines Diliman
Quezon City, Philippines
Abstract:
The Condensed Matter Physics Laboratory (CMPL)- Superconductors Group has been engaged
in research on high-TC cuprate superconductors, zinc oxide nanostructures, and graphene. We
synthesize BiSrCaCuO and YBaCuO (YBCO) based materials, with and without doping. Polycrystalline bulk ceramics and thin film forms are made primarily by solid state reaction. The effects of
doping on the structure, grain boundaries, and electrical properties are investigated by SEM, XRD,
transport measurements, and AC magnetic susceptibility. Our recent publications include the synthesis of YBCO-123 from a YBCO-358 stoichiometry [1] , and study of the growth of Bi2Sr2CaCu2O8+δ thin films on MgO, specifically the effect of KCl addition in the partial melt step in sedimentation deposition[2], and KCl as supporting electrolyte during electrophoretic deposition[3].
We addressed thin film morphology and superconducting transition of YBCO-123 by sedimentation with the addition of PbO2[4]. Zinc oxide structures are fabricated by carbothermal as well as
hydrothermal routes. In collaboration with researchers from the Institute for Laser Engineering,
Osaka University, we measured fast UV emission lifetimes in our ZnO samples [5,6]. The hydrothermal route further investigated adsorbed polyvinylpyrolidone on the visible portion of the ZnO
luminescence [7]. Recently, we developed a novel method to transfer single layer graphene grown
by chemical vapor deposition (CVD) from its catalyst copper substrate to new substrates, such as
SiO2 on Si, glass, quartz and GaAs. Raman spectroscopy confirmed the presence of graphene and
its large coverage on the new substrates.
CMPL Superconductors group continues to explore novel sample preparation routes and has been
collaborating with other researchers for materials characterization, including terahertz time domain spectroscopy and time resolved photoluminescence spectroscopy.
References:
1. J. Amado and R. Sarmago, “AC Magnetic Susceptibility and Morphological Development of
YBCO HTS Formed from Y: Ba: Cu= 1: 2: 3 and 3: 5: 8,” Journal of Superconductivity and Novel
Magnetism, 28, 3455-3461 (2015).
2. B. Villaflor, J. Bugante, and R. Sarmago. “Growth of Superconducting Bi2Sr2CaCu2O8+δ Thin
Film Using Sedimentation Method with KCl,” Physics Procedia 45: 185-188 (2013).
3. M. Rosete, M. Zosa, and R. Sarmago. “Effect of Potassium Chloride as a Supporting Electrolyte on
the Dispersion Towards the Fabrication of Films by Electrophoretic Deposition of Bi2Sr2CaCu2O8 in Ethanol,” Journal of Superconductivity and Novel Magnetism: 1-6 (2017).
4. J. Taguba, H. Rillera-Bardolaza, I. Agulo, and R. Sarmago. “Effect of PbO2 on the Formation of
YBCO Films Fabricated Via Sedimentation Deposition and Partial Melting Technique.” Journal
of Superconductivity and Novel Magnetism 29, 2515-2518 (2016).
5. M. Empizo, K. Fukuda, R. Arita, Y. Minami, K. Yamanoi, T. Shimizu, N. Sarukura, R. Vargas, A.
Salvador, and R. Sarmago. “Photoluminescence properties of a single ZnO microstructure for
potential scintillator applications.” Optical Materials 38, 256-260 (2014).
6. A. Santos-Putungan, M. Empizo, K. Yamanoi, R. Vargas, R. Arita, Y. Minami, T. Shimizu, A. Salvador, R. Sarmago, and N. Sarukura. “Intense and fast UV emitting ZnO microrods fabricated by
low temperature aqueous chemical growth method.” J. Luminescence 169: 216-219 (2016).
7. V. Agulto, I. Agulo, and R. Sarmago. “FTIR and UV-Visible Absorbance Studies of Hydrothermally Grown ZnO Coated with Polyvinylpyrrolidone.” In Materials Science Forum 895, 73-78. Trans
Tech Publications (2017).
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Beam Shaping and its Applications to Optical Microscopy
and Microfabrication
W. Improso , M. de Luna , A. de Jesus , D. Bruzon , P. Hilario
and G. Tapang1
1
Instrumentation Physics Laboratory
National Institute of Physics
1, 2
Electrical and Electronics Engineering Institute
University of the Philippines Diliman
Quezon City, Philippines
1

Abstract:

1

1

1

1, 2

We present current work on optical microscopy, beam shaping and its applications at the National
Institute of Physics, University of the Philippines Diliman. We employ spatial light modulators
(SLM), both as a programmable phase object and as an amplitude mask, to vary the light field in a
microscope and adjust the focal volume for use in optical lithography.
We exploit the capability of SLMs in making scanning beams for applications such as confocal
microscopy to replace mechanical scanners with steerable Bessel beams that are robust to tilt and
steerable in both the transverse and axial directions [1, 2]. A conical phase was combined with an
additional grating phase to the input of the SLM to produce beams with robust point spread functions. An SLM can also be used to replace focusing and correction optics after the objective. We
have shown that by placing an SLM at the front focal plane of the imaging, we can dynamically
improve the size of the PSF central spot and correct for tilt aberrations [1, 2]. The use of SLMs in
imaging can allow us to use computational and adaptive optics techniques to further improve the
PSF of the microscope. We further combine with this device a liquid crystal tunable filter in order to
select the wavelengths within the optical path. This setup allows us to perform optical microscopy
without mechanical moving parts.
With an SLM, we can also generate multiple independent light fields [3] along the focal volume.
When used on a photoresist, they expose multiple locations all at once providing a simple and fast
means of optical stereolithography. This is to be used in the fabrication of imidazole-based [4] photoresponsive materials on patterned surfaces for applications in battery electrodes.
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NIP – RIKEN Research Collaboration and Partnership
February 10 to 11, 2016, UP Diliman
RIKEN scientists and representatives visited the National Institute of Physics in UP Diliman, Quezon City from February 10 to 11, 2016. On the first day, laboratory visits at NIP research facilities
were conducted and research seminars by the RIKEN scientists on nanophotonics and single-molecule spectroscopy were held. On the second day, RIKEN scientists and representatives met with
NIP professors and management team to explore activities towards the promotion of international
academic collaboration.

Group photo of NIP professors with RIKEN scientists and representatives taken last February 11,
2016 at room A201, NIP, UP Diliman. Standing: (NIP) Drs. Percival Almoro and Armando Somintac, (Riken Singapore Representative Office) Mr. Genichi Tsuzawa and Mr. Takuo Ohata, (NIP) Drs.
Jose Perico Esguerra, May Lim, Roland Caballar, Elmer Estacio, Francis Paraan, and Arnel Salvador.
Seated: (NIP) Drs. Wilson Garcia and Roland Sarmago, (Riken Japan) Drs. Dr. Yousoo Kim and
Norihiko Hayazawa.
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PHOTOS: WORKSHOP 2017

Group photo of the 1st NIP-RIKEN Joint Research Workshop 2017. (Standing) E Estacio, P Almoro, H Yamamoto, T Tanaka, C
Dr. Dimalanta giving Welcome Remarks

Otani, A Salvador, MV Balois, N Hermosa, and W Garcia. (Seated) R Sarmago, Y Kim, N Hayazawa, C Dimalanta, and G Tsuzawa.

Dr. Chiko Otani

Mr. Tsuzawa giving Acknowledgement Message
Dr. Sarmago elucidating the Workshop Goals and Targets

Dr. Takuo Tanaka

Dr. Vanessa Balois
Dr. Yousoo Kim

NIP Visiting Professsors Dr. Hayazawa and Dr. Kim

40

ToC

1 st NIP-RIKEN Joint Research Workshop
UP Diliman, Quezon City, Philippines, November 10-11, 2017

1 NIP-RIKEN Joint Research Workshop
UP Diliman, Quezon City, Philippines, November 10-11, 2017
st

ToC

41

Dr. Norihiko Hayazawa

Dr. Hiroshi Yamamoto

Lab tour: Complex Systems

Dr. Percival Almoro

Lab tour: VISSER Instrumentation

Lab tour: Superconductivity
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Dr. Roland Sarmago

Dr. Giovanni Tapang

NIP and RIKEN scientists by the Spoliarium (Juan Luna, 1884) at theNational Art Gallery, National Museum of the Philippines
UP Diliman College of Science Dean Perry Ong

Banquet and Fellowship at Kuya’s in Quezon City
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