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Welcome to the ICPS 2022
The International Conference of Physics Students (ICPS) is the
main event of the International Association of Physics Students
(IAPS) and it is organized annually by one of the groups that
conform this committee. The purpose of this conference is to
create opportunities for students from all around the world to
come together, to present their research and work, to resolve highlevel conferences, and to participate in recreational and cultural
events, which will contribute to their academic and personal
development.
The first edition of ICPS was organized by students of Eötvös Loránd
University in Budapest, in 1986. The growth of IAPS as an
organization and the popularization of ICPS has led to the current
editions bringing together around 200 participants from more than
40 countries.
In this edition, during the four days of the event, attendees will have
the opportunity to give and receive talks on different topics of
physics, to present advances in their research, to take tours of local
laboratories, to receive academic and outreach workshops, to
learn about the different cultures that are gathered and get to
explore another part of the world.
Even though the pandemic situation did not allow us to see you in
person, the organizing committee did their best to give you a very
scientific Mexican experience. Welcome to Mexico! Welcome to
Puebla!
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This is Mexico
Mexico is the tenth most populated
country in the world, with more than
130 million inhabitants. The main
cities in the country are Mexico City,
Guadalajara, Puebla, Monterrey and
Tijuana. It is one of the main tourist
destinations worldwide, and the
main one in Latin America. This is
largely due to its 35 sites that are
considered as World Heritage Sites
by UNESCO.

The most widely spoken language
is Spanish, which is recognized as
the national language along with
68 indigenous languages that are
native of the country, making
Mexico the seventh country with the
greatest linguistic diversity in the
world.

Mexico has a great variety of
handicrafts that are distinguished by
their colors, beauty and originality.
Those objects represent the cultural
diversity and personality of the regional
communities of the country, which is
reflected with works in clay, silver, glass
and textiles.

Some of the cultural heritage
of the nation include the
archaeological
sites
of
Teotihuacan, Palenque, Monte
Albán and El Tajín.
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This is Mexico
Mexican cuisine is characterized by
being
a
mix
between
the
gastronomy
of
the
native
indigenous, and the Spanish culture.
Chile, corn and beans are foods of
indigenous origin that predominate
in Mexican gastronomy and are
present in dishes such as sopes,
tacos and flautas.

Mexico is one of the world's 17
megadiverse countries, being
home to 10-12% of the world's
biodiversity. It is also home to
around
12,000
endemic
species, including the Mexican
wolf, the loggerhead sea turtle,
the golden eagle, the jaguar
and the axolotl.

El Día de los Muertos (The Day of
the Dead) is a mexican tradition
and celebration where people
who have transcended are
honored and remembered. Every
year
many
families
place
offerings and altars decorated
with
cempasuchil
flowers,
chopped paper, sugar skulls, and
special objects for their relatives,
like their favorite food.
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This is Mexico
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This is Puebla
Puebla (Puebla de Zaragoza), also known as Heroica Puebla de
Zaragoza or Puebla de los Ángeles, is the seat of Puebla
Municipality, is the capital and largest city of the state of Puebla,
and is one of the five most important Spanish colonial cities in
Mexico. Puebla is a colonial era-planned city, which is located in
(southern) Central Mexico on the main route between the capital,
Mexico City, and Mexico's main Atlantic port, Veracruz—about
100km east southeast of Mexico City and about 220 km west of
Veracruz.
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This is Puebla
Puebla is the fourth largest cities and
the fourth largest Metropolitan area in
Mexico, with a current population of
3,250,000
habitants.
For
its
characteristics the city serves as one
of the main hubs for eastern Central
Mexico.

Due
to
its
great
history
and
architectural styles ranging from the
Renaissance to the Mexican Baroque,
the city was named a World Heritage
Site in 1987. The city is also known for its
gastronomy, where mole poblano, and
chiles en nogada stands out. Puebla is
also recognized for the poetry of
Talavera.

In education, Puebla hosts students
from all over the country and
international students in its renowned
and prestigious universities, including
the Benemérita Universidad Autónoma
de Puebla (BUAP), Universidad de las
Américas Puebla (UDLAP), Universidad
Iberoamericana Puebla, Universidad
Popular Autónoma del Estado de Puebla
(UPAEP) and Tecnológico de Monterrey.
In the same way, the city is known for its
industry,
holding
the
largest
Volkswagen factory outside of Germany
and the Audi factory being the most
technologically advanced plant in the
western hemisphere.
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This is Puebla

11

Schedule
Puebla time(GMT-5)

AUGUST 1ST

AUGUST 2ND

09:00-10:00
Opening Ceremony (Zoom)

0:00-2:00
Physics Trivia (Zoom)

10:00-11:00
Guest Speaker: Dr. David Hughes (Zoom)

02:00-05:00
Poster Session (Gather Town)

11:00-12:00
Break

05:00-06:00
Random Activity (YouTube)

12:00-13:00
Guest Speaker: Dr. Tonatiuh Matos (Zoom)

06:00-07:00
Guest Speaker: Dr. Erica Caden (Zoom)

13:00-15:00
Ice breaker (Gather Town)

7:00-8:00
Break

15:00-18:00
Student Lectures (Zoom)

8:00-10:00
Science and Cooking:
Chef Heinz Wuth (Zoom)

18:00-20:00
Workshops (Gather Town)

10:00-13:00
Student lectures (Zoom)

20:00-22:00
Dancing Class 1:
Folklore - Jarabe Tapatío (Zoom)

13:00-14:00
Guest Speaker: Dr. Xyoli Pérez (Zoom)

22:00-23:00
Social Dining Experience (Zoom)

14:00-16:00
Cultural presentation (Zoom)

23:00-00:00
Lotería Mexicana (Zoom)

16:00-21:00
Mexican Night (Gather Town)
21:00-22:00
Guest speaker: Dr. Cecilia Noguez (Zoom)
22:00-00:00
National Evening, Part 1 (Gather Town)

#icps2022
icps.mx
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Schedule
Puebla time(GMT-5)
AUGUST 3RD

AUGUST 4TH

00:00-01:00
Lotería Mexicana (Zoom)

00:00-01:00
Taquería live (Instagram)

01:00-03:00
Networking Session (Gather Town)

01:00-02:00
Break

03:00-04:00
Lab tours/excursions (Gather Town)

02:00-05:00
City Tour (Zoom-Youtube)

04:00-05:00
Break

05:00-07:00
National Evening, Part 2 (Gather Town)

05:00-06:00
Random Activity (YouTube)

07:00-09:00
Student Lectures (Zoom)

06:00-09:00
IAPS Workshops (Gather Town)

09:00-11:00
Social Activity:
Day of the Dead (Gather Town-Zoom)

09:00-11:00
Workshops (Gather Town)

11:00-13:00
Workshops (Gather Town)

)

11:00-12:00
Guest Speaker: Dr. Victor Romero
(Zoom)

13:00-14:00
Guest Speaker: Dr. Ivette Fuentes (Zoom)

12:00-14:00
Dancing Class 2:
Latin Rhythms (Zoom)

14:00-16:00
Virtual Museums (Zoom-Youtube)
16:00-17:00
Lab tours/excursions (Gather Town)

14:00-16:00
EDI Panel Discussion (Zoom)
16:00-17:00
Break

17:00-18:00
Guest Speaker: Dr. Gerardo Torres
(Zoom)

17:00-18:00
Guest Speaker: Dr. Eric Vázquez (Zoom)

18:00-19:00
Break/time for voting

18:00-21:00
Poster Session (Gather Town)

19:00-22:00
Party (Gather Town)

21:00-00:00
E-sports Tournament

22:00-23:00
Group photo (Zoom)
23:00
Closing ceremony (Zoom)
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Plataforms for the Conference
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Meet our Guest Speakers
David Hughes

Dr. David H. Hughes is a senior researcher in
the Department of Astrophysics at the
Mexican National Institute of Astrophysics,
Optics and Electronics (INAOE). He received
his Ph.D. in Astrophysics from the University
of Central Lancashire, England in 1990.
Following post-doctoral studies at the
Universities of Oxford and Edinburgh, he
moved to Mexico in 1999 to contribute to the
advancement of millimeter-wavelength
astronomy and the technical and scientific
development of the Large Millimeter
Telescope Alfonso Serrano (LMT) and its
instrumentation program. Since 2011 he has
served as the binational (Mexico/USA)
Director of the LMT. He has published more
than 230 peer-reviewed papers.
He is a member of the Mexican Academy of Sciences and has been awarded a number
of national recognitions including the Mexican Puebla State Luis Rivera Terrazas prize for
Science and Technology in 2019. Dr. Hughes is currently the vice-Chair of the governing
Board of the global Event Horizon Telescope (EHT) collaboration and the leader of the
Mexican participation in the EHT project. Dr. Hughes has been the recipient of multiple
international honors including the Breakthrough Prize 2020 in Fundamental Physics,
Royal Astronomical Society Group Award 2020, Einstein Medal 2020, American
Astronomical Society Bruno Rossi Prize 2020 and the National Science Foundation
Diamond Achievement Award 2019.

Hunting a supermassive black-hole in the center of the
Milky Way with the Event Horizon Telescope

The global Event Horizon Telescope collaboration, including the participation of the Large
Millimeter Telescope Alfonso Serrano (LMT) and members of the Mexican research
community, has recently reported the first ultra-high angular-resolution observations of
the super massive black-hole, SgrA*, in the nucleus of our galaxy, the Milky Way.
The published image clearly shows a central shadow surrounded by a ring of light, an
image consistent with the predictions of the law of general relativity published by Albert
Einstein in 1915. In particular the image confirms the existence of a "singularity" and the
creation of a black-hole with a mass of approximately 4 million times the mass of our sun.
I will describe the scientific impact of this first "photo" of the super massive black-hole in
SgrA* and summarise how Very Long Base-line Interferometric (VLBI) observations,
conducted at a wavelength of 1.3mm with the international Event Horizon Telescope, were
able to create a synthetic telescope with a size approximately equal to the diameter of the
earth. This presentation will conclude with a summary of the contribution of the LMT and
Mexico to these unique world-class results and the future technical evolution of the Event
Horizon Telescope experiment.
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Meet our Guest Speakers
Xyoli Pérez

Dr. Pérez was coordinator of the
Servicio Sismológico Nacional
(National Seismological Service,
SSN) of Universidad Nacional
Autónoma de México (National
Autonomous University of Mexico,
UNAM) from 2014 to 2021.
From 2008 to 2010 she served as
technical representative of Mexico
before
the
Comprehensive
Nuclear-Test-Ban
Treaty
Organization. She was part of the
board of directors of the Unión
Geofísica
Mexicana
(Mexican
Geophysical Union), being her
president in the period of 20162017.

She currently works as Senior Researcher in the Department of
Seismology of UNAM, studying the seismic structure of the subduction
zone, the Northwest and Mexico City, as well as the characteristics of
the source of Mexican earthquakes.

The Geometry of the Cocos Plate
The Cocos plate subducts beneath the North American plate under
central and southern Mexico, from Jalisco to Chiapas at the Pacific
coast. The Cocos plate subducts with a variable angle that goes from
a constant dipping under Colima, to a flat subduction under
Guerrero, and again to a constant dipping under the Isthmus of
Tehuantepec. In the last 20 years, seismic experiments have taken
place to illuminate these changes in the geometry. This talk will revisit
them and focus on the last seismic experiment to understand the
change in the geometry, from flat slab to constant dip in the south.
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Meet our Guest Speakers
Gerardo F.
Torres del
Castillo

Dr. Gerardo has published
more
than
170
research
articles, 70 of them about
Classical Mechanics. Recently,
Springer
Science+Business
Media recognized that his book
“Differentiable
Manifolds”,
published in 2012, is one of the
most consulted texts in the
field of mathematics, with
more than 14600 downloads on
his website.
In 1996, he obtained the
Science
Prize
for
Young
Researchers
from
the
Academy
of
Scientific
Research in the area of Exact
Sciences.

Some applications of the double
numbers in mathematical physics
The double numbers are similar to the complex numbers, containing
an “imaginary“ unit whose square is plus 1, instead of minus 1. Even
though these numbers are not so necessary and useful as the
complex numbers, they can be employed in some problems of
mathematical physics. In this talk some of these applications are
presented.

17

Meet our Guest Speakers
Dr.
Caden
completed
a
postdoctoral
fellowship
at
Laurentian University working
on calibration source shielding
and hardware development for
SNO+.
As a Research Scientist at
SNOLAB, she works on the SNO+,
HALO, and nEXO experiments. Dr.
Caden was the SNO+ detector
manager until 2019, leading the
everyday
working
of
the
experiment through its initial
commissioning
and
waterphysics phase.

Erica Caden

Searching for Neutrinoless
Double Beta Decay at SNOLAB
The nature of the neutrino has been puzzling physicists since its postulation in
1930. SNOLAB, Canada's deep underground astroparticle physics laboratory, was
founded on one of the experiments designed to answer questions about the
neutrino, the Nobel-prize winning SNO experiment. SNOLAB is a leading
underground facility, 2km deep in Vale’s Creighton mine near Sudbury, Ontario. In
this environment, cosmic radiation induced backgrounds are minimized to levels
allowing the operation of sophisticated experiments. The SNO experiment has
now transformed to SNO+, we are still trying to understand the elusive neutrino.
SNO+ is a multi-purpose experiment whose main goal is to study the nature of
the neutrino mass through observation of neutrinoless double beta decay.
Detection of this rare process would indicate that neutrinos are elementary
Majorana particles, different from the rest of the standard model family of
particles. nEXO is a next-generation neutrinoless double beta decay experiment
that is planning to be installed in SNOLAB's last empty cavern. SNO+ and nEXO
use different technologies and different isotopes to search for the same reaction.
I will compare and contrast these experiments, their sensitivities, and discuss the
role that SNOLAB plays in their future success.
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Meet our Guest Speakers
Dr. Romero’s areas of expertise are
those in quantum physics and
thermodynamics.
He is a member of the Instituto de
Radioastronomía
y
Astrofísica
(Institute of Radio Astronomy and
Astrophysics, IRyA) and the Instituto
de Investigaciones en Materiales
(Institute of Materials Research, IIM),
both part of UNAM.
He has published 90 articles, which
have been cited over 1200 times
overseas. Among the awards and
prizes he has received are the
National University Distinction for
Young Academics, the Research in
Exact Sciences Prize and the
Mexican Society of Physics Prize to
Scientific Research.

Víctor Manuel
Romero Rochín

The new International System of
Units (SI) and Quantum Mechanics
On May 20, 2019, a revolutionary change in the determination of the
units we use to measure took place. With this change the units are no
longer based on prototypes to which we compare our
measurements, but they are now defined in terms of constants of
Nature, such as the speed of light and Planck constant. For instance,
for many years, the kilogram had been defined as a cylinder of an
alloy of platinum and iridium kept in Paris, and now has been
redefined in terms of several natural constants that we now know
because of our knowledge of Quantum Mechanics, our best theory
that explains all natural phenomena. In this talk we will review these
changes for several units of measurement, explaining the role that
Quantum Mechanics has played in their establishment.
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Meet our Guest Speakers

Dr. Noguez is a member of the
Academia
Mexicana
de
Ciencias (Mexican Academy of
Sciences,
AMC)
and
the
Sistema
Nacional
de
Investigadores
(National
System of Researchers, SNI),
and the current director of the
Instituto de Física (Institute of
Physics) of UNAM.

Cecilia
Noguez

She pioneered the study of
plasmonic nanoparticles, which
allowed
establishing
new
concepts and lines of research.
Dr.
Noguez
has
received
numerous awards, including
the 2016 National Science
Award for her contribution to
the country's scientific heritage
and
the
Honoris
Causa
Doctorate from the Universidad
Autónoma del Estado de México
(Autonomous University of Edo.
de Mexico, UAEM) in 2018.

Plasmonic response of nanoparticles arrays and
its potential applications
By employing a spectral representation formalism, recent results in the
study of plasmonic response metal nanoparticles individually and
forming arrays. The spectral representation allows us to analyze the
optical response by separating the geometry contributions from the
dielectric properties of each nanoparticle and its surroundings. Neither
numerical nor analytical methods can do this separation. These insights
into the physical origin of the optical response are very useful for
designing systems with desired properties and potential applications,
such as the near-field energy transfer between nanoparticles by
considering the coupling between all the thermal electric fields. In this
talk, I discuss our results of near-field energy transfer between
nanoparticles, the chiro-optical near-field response of achiral lattices,
the plasmonic response of nanoparticles in non-Bravais, a honeycomb
and vertical-stacked plasmonic lattices, as well as its influence on
shaping
and
enhancing
halide
perovskites
quantum
dots
photoluminescence.
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Meet our Guest Speakers
Dr. Matos is a member of the Dark
Energy Spectroscopic Instrument
(DESI) consortium and the Event
Horizon
Telescope
(EHT)
collaboration.
In 1992, he served as a Founder
Vicepresident of the Division of
Gravitation and Mathematical
Physics of the Sociedad Mexicana
de Física
(Mexican Society of
Physics, SMF), three years later he
functioned as the President of that
same division. From 2019 to 2021
he was the President of the SMF.
Dr. Matos obtained his Ph.D. in
Theoretical Physics in 1987 at the
Friedrich-Schiller Universität Jena
in Germany, in which next year he
habilitated in Astrophysics.

Tonatiuh
Matos
Chassin

Brief history of Physics in Mexico
After a brief reflection on knowledge and astronomy in pre-Hispanic
times, I talk about the brief and young history of modern physics in
Mexico. I end with a brief account of my personal experience in this
story.
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Meet our Guest Speakers
Dr. Fuentes work in theoretical
physics aims at finding grounds
where quantum and relativistic
effects can coexist in a compatible
way.
She obtained her Bachelor’s degree
in Physics from the UNAM and her
PhD from Imperial College London
(UK) and held academic positions
at the University of Oxford (UK),
Perimeter
Institute
(Canada),
Technische Universität Berlin
(Technical University of Berlin,
Germany) and the University of
Nottingham (UK). She has worked
with
the
expressionist
artist
Benjamin Arizmendi on an artscience
project
entitled
“The
Aesthetics of Entanglement”.

Ivette
Fuentes

Exploring the unification of quantum theory and
general relativity with a Bose-Einstein condensate
The unification of quantum theory and general relativity remains one of the
most important open issues in fundamental physics. A main problem is that
we are missing experimental input at scales where quantum and relativistic
effects coexist. Developing instruments sensitive at these scales might also
help answer other big questions, such as the nature of dark energy and
dark matter. In this talk I will show how Bose-Einstein condensates (BECs)
could be used to search for clues. A single BECin a superposition of two
locations could test if gravity induces the collapse of the wavefunction.
Current experiments involve solids such as mirrors and glass nanobeads. In
BECs atoms are not bounded as in solids, producing a variety of quantum
states that might present advantages. I will also present a proposal to use
Bose-Einstein condensates to access new spacetime scales directly.
Applications include detecting gravitational waves at high frequencies,
miniaturize devices to measure gravitational fields and gradients and set
further constrains on dark energy/matter models.
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Meet our Guest Speakers
Since 2015 Dr. Vázquez has been
a researcher at the Instituto de
Física (Institute of Physics) of
UNAM and adjunct professor at
the Laurentian University of
Canada. His research focuses are
on the properties of neutrinos
and the search for dark matter
by direct detection inside the
SNOLAB underground laboratory
in Canada.
Dr. Vázquez is also the leader and
founder of the Dark Matterneutrinos (DM) laboratory for
instrumentation and detectors of
neutrinos and dark matter. He
participates
in
various
committees in SNOLAB and in the
development of an underground
research laboratory in the state
of Hidalgo, near Mineral el Chico.

Eric
Vázquez
Jáuregui

Hunting for Dark Matter
Deep Underground
The nature of Dark Matter is one of the mysteries of contemporary
science. Dark matter comprises about 25% of the Matter-Energy
content of the Universe. Many particles have been proposed as
candidates to explain this missing matter of the Universe. Amazing
experiments are searching for this elusive component in every corner
of the earth. Deep underground, 2 km under the surface, researchers
install and operate detectors hoping to be sensitive to dark matter. In
this talk, I will briefly review the current status of the search for dark
matter and discuss experiments such as DEAP-3600 and PICO, some
of the most sensitive detectors in the world, installed in the SNOLAB
underground facility in Canada.
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Equity, Diversity and Inclusion Panel Discussion
A working environment that is safe and inclusive is a must for all students. The
organizing committee of the ICPS Puebla 2022 advocates for diversity in
science. We, as students coming from a developing country, know the
importance and the benefits that diversity of backgrounds, perspectives, and
ideas brings to science, particularly physics.
The main goal for the EDI Panel is to provide a supportive environment to:
exchange ideas and experiences between panelists and students, share
information, discuss various initiatives and reports from physics, deepen
knowledge of effective practices and develop or improve EDI strategic plans in
our working environments.
Some proposed questions are: What is your definition of diversity and what
does it mean to you? What successful initiatives or best practices has your
institution identified concerning diversity and inclusion issues in science? On a
personal level, what impact does D&I have on you? What are some creative
ways to proactively source candidates from underrepresented communities?
in addition to questions made by the audience.
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Equity, Diversity and Inclusion Panelists
R. Sekhar Chivukula is a distinguished Professor
of Physics in the Univesrity California San Diego
(UCSD) Department of Physics. He received his
Ph.D from Harvard University in 1987.
Subsequently, he was a postdoctoral fellow and
then a faculty member at Boston University. He
moved to Michigan State University in 2003,
where he served as Associate Provost for
Undergraduate Education and Dean of
Undergraduate Studies. He joined the UCSD
Physics Department in 2018.
Chivukula's research focuses on the theory of
electroweak symmetry breaking and on the
phenomenological implications of theories
beyond the standard model of particle physics.
He teaches at graduate and undergraduate
level, and he is committed to creating an
inclusive environment for all students and to
incorporating active learning in all of his
classes. He has served on (and as Chair) of the
Diversity, Equity, and Inclusion committees of
the UCSD Physics Department and the Division
of Physical Sciences.
He currently serves as Chair-Elect of the
Division of Particles and Fields of the American
Physical Society.

Raquel Heredia

R. Sekhar
Chivukula

Raquel
Heredia
is
a
Sustainable
Development Engineer with a focus on
Nuclear Energy for the ITESM Campus Santa
Fe in Mexico. She also holds a master’s in
arts in Development Studies from the
Institute of Development Studies in the UK.
Currently, she works as Programme
Manager of the World Nuclear University
(WNU), a global network committed to
enhancing international education and
training in leadership and peaceful
applications of nuclear science and
technology. The WNU programs intend to
address the main challenges facing the
world today.
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Equity, Diversity and Inclusion Panelists
Has a Ph.D. in astrophysics by the National
Autonomous University of Mexico. He was a
postdoctoral scholar, instructor and science
engager at the University of California, as
well as coordinator and director of the NASA
science education project called FIELDS at
the same institution.
In the Mexican National Council of Sciences
he was appointed Director of the National
System of Researchers and Scientific
Vocations.
He
currently
heads
the
Directorship
on
Communication
of
Knowledge
at
the
Metropolitan
Autonomous University of Mexico.
His research and peer-review publications
are on the subjects of: astrophysics,
informal methods of science education,
and
science
for
underrepresented
communities, especially the deaf, justiceinvolved
youth,
and
economically
vulnerable groups.

Rodrigo Vázquez
Venegas

Mario Andrés De
Leo Winkler

Rodrigo Vázquez Venegas (he/they)
is
a
non-binary
and
vegan
nanotechnologist.
They
are
a
workshop facilitator for gender
equality and non-violence and an
engineering student in sustainable
project management and circular
economy.
Their ikigai or purpose in life is
positively
influence
others
to
organize and lead projects that work
with LGBTIQ+ communities, science
popularization, gender perspective,
and promote environmental care.
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Equity, Diversity and Inclusion Panelists

Atlas Varsted

Atlas Varsted (they/them) is the
current Members and Alumni
Manager and has spent the past
two years working on creating an
extensive
set
of
accessibility
guidelines for IAPS events and
online presence.
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Workshop Leaders
Roberto Vázquez
Building 3D Planetary Nebulae
from Spectroscopy

...

Astronomy
August 1st 18:00-20:00 (GMT-5)

Description
In this workshop, students will be given a brief introduction to the
subject of Planetary Nebulae and their importance within the context
of stellar evolution. The morphokinematical problem will be
presented and how it can be solved using long slit spectroscopy and
the Doppler effect. Later an object will be solved step by step with
ShapeX and students will be allowed to choose an object to work
with. Individual advice will be held in two groups for this purpose.
About the speaker
Dr. Roberto Vázquez is a Physicist, graduated from the Autonomous
University of Baja California (UABC), Master of Science in Astronomy
from UNAM and Doctor of Physical Sciences from the Universidad de
Granada (University of Granada, Spain). He is a researcher at the
UNAM Institute of Astronomy (IA-UNAM), assigned to the Ensenada
Campus and teacher at the UABC.
His main field of research is the physical study of planetary nebulae,
a subject on which he has directed several projects. He was Head of
the Dept. of Observational Astronomy at IA-UNAM from 2004 to 2011.
His interests also include research and teaching in the
interdisciplinary field of astrobiology, a topic on which he is currently
directing a research project.
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Workshop Leaders
José Luis Hernández Rebollar
Let’s talk about doing Research

...

Academic Writing
August 1st 18:00-20:00 (GMT-5)

Description
In this workshop, I will talk about doing scientific research and reporting the
results of that research in the form of a paper, a thesis, or a dissertation.
Some of the questions that will be discussed during the workshop are: How do
we start a research work? How do we choose a “topic”? what tools are there
to help us organize our work and report it? I will not try to give recipes, a stepby-step manual, or a template to fill in, but rather I will try to engage in a
discussion with the attendants to find out the answers.
I will talk about the scientific method and how does it relate to the coherence
of the document published, the congruence in the work performed, the logic
behind the theories, and the truth of the results presented.
About the speaker
José Luis Hernández obtained a Bachelor degree on Electronics from the
Universidad Autónoma de Puebla (Autonomous University of Puebla, BUAP),
a Masters degree on Elecronics Enineering from the Instituto Nacional de
Astrofísica, Óptica y Electrónica (National Institute of Astrophysics, Optics and
Electronics, INAOE) and a Doctor degree in Science in Electrical Engineering
from the George Washington University (GWU). He was awarded with several
prizes during his undergrad and graduate studies in many student contests
including a Student Excellence Award from BUAP and the Student Design
Award from the Society of Hispanic Professional Engineers, twice, while
studying at GWU. After graduation, he was appointed visiting professor at
GWU to continue working on getting a patent for the “AcceleGlove” a device
he developed as part of his doctoral work. He later founded and became chief
technology officer of a company that licensed and commercialized the
AcceleGlove around the world. Because of his invention, he has been named
“Science Trailblazer” by Science Spectrum Magazine, one of America’s Best
and Brightest by WIRED magazine. After returning to México he was named
one of the 475 Poblanos Distinguidos by the Municipality of Puebla, his
hometown, and was awarded the Medal of Innovation from Instituto
Mexicano de la Protección Industrial (Mexican Institute of Industrial
Protection). In 2017 he was appointed as tecnological engineer at INAOE,
responsible for the technical management of the Large Millimeter Telescope,
the largest single-dish radio telescope in the world.
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Workshop Leaders
Manet Estefanía Peña Salinas
From formula to wonderful

...

Science Communication
August 3rd 09:00-11:00 (GMT-5)

Description
The formula for best practices in science communication includes
providing a clear message, having a scientific background,
knowing your audience, finding the right media, and bringing a lot
of creativity. This workshop will focus on how to tell a science story
no matter how complicated the topic is, and will provide guidance
on finding the best resources to engage successfully with your
public.
About the speaker
Manet is a biologist from the National Autonomous University of
Mexico and has a Master’s degree in Marine Ecology from the
Centro de Investigación Científica y de Educación Superior de
Ensenada (Center for Scientific Research and Higher Education of
Ensenada, CICESE). Currently, she is doing her Ph.D. in Coastal
Oceanography at the Universidad Autónoma de Baja California
(Autonomous University of Baja California, UABC). She is a member
of the Astrobiology Lab at the Instituto de Astonomía (Institute of
Astronomy) of UNAM. She completed a research stay at the
California Institute of Technology (Caltech). She participated in the
Expedition 385 of the International Ocean Discovery Program
(IODP) to the Guaymas Basin. Recently, she sailed in the Schmidt
Ocean Institute (SOI) expedition to the Pescadero Basin, Gulf of
California.
She got a diploma in Science Communication from CICESE and has
collaborated on many outreach projects during her scientific
career. She is also a member of the Sociedad Mexicana de
Astronomía (Mexican Astrobiology Society, SOMA) and the Instituto
de Estudios Avanzados de Baja California (Institute for Advanced
Studies of Baja California, IdEABC).
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Workshop Leaders
Karina Garay
Design of waveguides for the generation
of photon pairs with ad hoc spectral
correlation properties

...

Quantum Optics
August 3rd 09:00-11:00 (GMT-5)

Description

Through a free-use package to solve the propagation modes of rectangular
waveguides, photon pair sources generated by the spontaneous four-wave
mixing (SFWM) process will be designed. It will be assumed that in the SFWM
process, the interacting fields propagate in the same direction, with the same
polarization, and in the same transverse mode. In this way, the only continuous
variable degree of freedom where correlation can exist is in the frequencies of the
photons comprising a pair. For particular geometric parameters, a waveguide
can exhibit two zero-dispersion wavelengths, which allows the control of the
degree of spectral correlation of photon pairs generated by SFWM only by
changes in the central wavelength of the pump laser source. The last favors the
ad hoc preparation of photon pairs between maximally correlated states up to
separable states and any correlation in between.

To carry out this workshop, participants must have a computer with Matlab
installed.
About the speaker
Dr. Karina Garay Palmett obtained the Master’s and Doctorate in Sciences in
Optics degrees at the Ensenada Center for Scientific Research and Higher
Education of Ensenada in 2005 and 2009, respectively. Later, from January
2010 to June 2013, she did a Postdoctoral stay at the Institute of Nuclear
Sciences of the National Autonomous University of Mexico. In 2011, Dr. Garay
received from the Mexican Academy of Sciences the 2010 Weizmann Prize;
the AMC awards the best doctoral thesis in exact sciences. The same year
she received the distinction of Candidate to National Researcher in the
National System of Researchers, being promoted to level I in 2014 and level II
in 2020. In 2013 Dr. Garay joined the Department of Optics of CICESE and
currently is a tenured researcher level B. Since joining, she has been forming
a working group dedicated to studying processes that lead to the generation
and control of non-classical states of light and has led the creation and
consolidation of the Laboratory of Nonlinear Interactions and Quantum
Optics (LINOC). Dr. Garay is a member of the Quantum Information Division
of the Mexican Physics Society, and today she is its vicepresident. Currently,
Dr. Garay holds collaborations with several researchers in Mexico and
abroad. Dr. Garay’s research has focused on designing, implementing, and
characterizing light sources with non-classical properties, particularly those
based on nonlinear optics processes. These sources are essential in
developing technologies that find their foundation in quantum mechanics,
such as communication and quantum computing.
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Workshop Leaders
Lizbeth Rossana Ayala Domínguez
Quantitative imaging biomarkers in
oncology: when physics meets
medicine

...

Medical Physics
August 4th 11:00-13:00 (GMT-5)

Description
Medical images are essential in oncology patients’, clinical
management, from screening, diagnostic, and staging to treatment
delivery, evaluation of treatment response, and follow-up.
Quantitative imaging biomarkers are quantitative features
extracted from medical images that are validated indicators of
normal or pathological biological processes. This workshop will
introduce the basis of quantitative imaging, the state-of-the-art
quantitative imaging biomarkers in oncology, and theoretical and
practical methods on how medical physicists develop and validate
quantitative
imaging
biomarkers
for
assessing
tumor
vascularization with computed tomography.
About the speaker
Lizbeth obtained her B.Sc. in Engineering Physics from the
Universidad Autónoma de Yucatán (Autonomous University of
Yucatan, UADY), and her M.Sc. in Medical Physics and Ph.D. in
Biomedical Sciences from the National Autonomous University of ,
Mexico. Her research has focused on medical physics, particularly
on spectral signal analysis, image analysis, quantitative image
quality metrics, and quantitative X-ray imaging with specific
expertise in mammography and micro-computed tomography for
evaluating vascular parameters and tissue characterization in
cancer. Her current research at the University of Wisconsin-Madison
focuses on developing quantitative imaging biomarkers of cervix
remodeling with ultrasound to investigate and, hopefully, prevent
preterm birth. She is a member of the Mexican Society of Physicists
in Medicine and the Medical Physics Division of the Mexican Society
of Physics (DFM-SMF).
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Workshop Leaders
Amir Maldonado Arce
Molecular Self-Assembly

...

Soft-Matter Physics
August 4th 11:00-13:00 (GMT-5)

Description
Amphiphilic molecules have at least two chemical groups with
different hydrophobicity: one part of the molecule is polar and thus
water-soluble, while other part is apolar (insoluble in water but
soluble in oil). Due to this duality, when these molecules are
dissolved in a liquid they self-organize: one group is in contact with
the solvent while the other one avoids it. This mechanism gives rise
to microscopic structures of widespread presence in nature as well
as in industrial and daily life applications. In this workshop we will
study the basic principles of self-assembly: intermolecular forces
and entropic effects. We will give examples and describe the main
properties of amphiphilic molecules (surfactants, phospholipids).
We will also discuss some cases of self-assembled structures
(monolayers, micelles, membranes) in live organisms and in some
common applications (detergency, oil recovery, drug delivery, etc).
About the speaker
Amir Maldonado is a physicist. He received his B.Sc. degree from
the Universidad de Sonora (Sonora´s University). He obtained a
Master in Sciences from CINVESTAV-IPN and a PhD from the
Université de Paris VI. He is a professor at the Department of Physics
of Universidad de Sonora where he teaches Thermodynamics,
Biophysics and Materials Science. His field of research is SoftCondensed Matter.

33

Workshop Leaders
Wilfrido Calleja Arriaga
Solid State Physics:
Silicon Bulk Micromachining

...

Microelectronics and MEMS
August 4th 11:00-13:00 (GMT-5)

Description

Bulk micromachining is the technique for shaping 3D microstructures
produced for the Microsystem (integrated with sensors/actuators and
microprocessors) industry, where the microstructures for sensor or
actuator devices can be in the nano- to the milli-meters size range. A
classic example is the microvalves fabricated for liquid flow regulators in
the range of picoliters (drug delivery and ink printers). Based on controlled
chemical etching, silicon substrates used for chip manufacturing are the
primary material for producing micromechanisms and other microdevices.
However, the varied requirements of the Electronic industry, in terms of
mechanical, optical, and chemical applications for massive production,
are pushing for the use of varied materials for the production of sensors.
Furthermore, microfluidics and Optoelectronics systems demand
upgraded prototypes for longlasting applications; they mainly demand
continued technological developments. In this sense, silicon substrates
remain the fundamental material for new microstructure developments.
According to this scenario, this workshop considers the micromachining
technique, taking concepts from solid state physics and a model which
helps clarify the mechanism of chemical etching influenced by silicon’s
atomic structure (crystal planes).

About the speaker

Wilfrido Calleja is a researcher from the National Institute for Astrophysics,
Optics, and Electronics (INAOE Puebla, México) and has a Ph. D. in Electrical
Engineering from the CINVESTAV-IPN, México. He is a member of the
Mexican MEMS Network. The Centro de Diseño MEMS (CD-MEMS INAOE,
https://cdmemsinaoe.blogspot.com/) includes Microelectronics and MEMS
technology facilities, under continuous development since 1970 years,
where Wilfrido has been a researcher since 1986. Metal-OxideSemiconductor (MOS) technology, surface- and bulk-micromachining for
BioMEMS are Wilfrido´s main specialties supporting the Electronics and
Biomedical Engineering graduate programs at INAOE. In addition, he
organizes several activities for science and technology popularization.
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IAPS workshops
The Executive Committee of IAPS presents to you 4 workshops on the topics
of IAPS in General, Advocacy and Outreach in IAPS, the journal of IAPS (jIAPS),
and the future of IAPS' events. We are looking forward towards active
discussions and invite everybody interested to learn more about the world of
IAPS.
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IAPS workshops
August 3rd 18:00-21:00 (GMT-5)
Workshop 1. "How to get involved in IAPS"
Thara Caba
Abstract: An interactive overview of the various ways to get involved with IAPS,
from Executive Committee and voluntary positions to events and other
opportunities. Bring all your questions here!
Workshop 2. "Finding information in the world of fake news"
Zlatan Vasović
Abstract: We live in an information society. It is becoming increasingly
important to be able to find, analyze and check information.
This workshop will try to give an overview of how to do that, with relevant
examples from the world news. A few special examples will be from IAPS itself.
It will be given by Zlatan, the Editor-in-Chief of jIAPS (the journal of IAPS),
inspired by his experience in journalism.
Workshop 3. “Shaping the future of Events in IAPS”
Cyrus Walther
Abstract: Hey, have you ever thought about great events, amazing conferences,
or cozy online get-togethers? We have as well! This is why we are in the Events
Working Group to organize events for physics students by physics students. The
landscape of events in IAPS has changed and we hope for your opinions, ideas,
and experiences to shape the future of IAPS events towards what you want to
see. But this will only work with your support and impulses. So, join our
workshop and shape the IAPS events of the future together with us.
Workshop 4. “Advocacy and Outreach in IAPS: how to be more involved”
Yash Gurbani
Abstract: The aim of this workshop is to enable the participants to design and
kickstart their own initiatives for advocacy and outreach in IAPS. After a short
briefing on current opportunities for advocacy and outreach, we will discuss a
case study on an outreach event and an advocacy initiative. Then, participants
will be divided into two groups - for outreach and advocacy respectively. The
outreach group will work on brainstorming novel ideas for an outreach event
that is not addressed yet in the IAPS ecosystem, and will make a dummy event,
budget and itinerary and find out ways to fund the event including IAPS grants.
The advocacy group will come up with issues physics students face on a daily
basis from their personal experiences, and will work together to design an
advocacy event or campaign for IAPS. In the end, all groups will converge for an
open discussion on their ideas, inspiring IAPS EC and members to create new
events and initiatives for advocacy and outreach in the future.
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Dancing classes

Valerie Selene Luna Chavez.

...

Introduction to Jarabe Tapatio
Dancing class 1: Mexican folklore
(English/Spanish)

Description
Mexican folk dance class in which the Jarabe Tapatío will be
taught, an iconic dance, a symbol of Mexico's identity in the world,
originating in the State of Jalisco.
It is a dance that is performed as a couple with mariachi music
and that is made up of different sones or small pieces that make
up the syrup, which was danced at parties or fandango.
About the dancing instructor
Originally from Mexico City, she began her dance studies at the
age of 8 at the National Institute of Fine Arts and Literature,
obtaining a degree in Mexican Popular Dance from the Mexican
Dance Academy belonging to said Institute.
She has a degree in Administration from the Autonomous
Metropolitan University and has a specialization in Movement
Studies and in Cultural Policies and Cultural Management.
She has been a dancer and teacher in various groups and houses
of culture and for 16 years she has directed the Xochipilli Folkloric
Dance Workshop of the Autonomous Metropolitan University
Iztapalapa, where her main activities are teaching and
disseminating dance.
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Dancing classes
Jannina E. Contreras Carreon

...

Introduction to Jarabe Tapatio
Dancing class 1: Mexican folklore
(English/Spanish)

About the dancing instructor
She has a degree in Industrial Design from the Autonomous
Metropolitan University and a degree in Contemporary Dance
from the Mexican Dance Academy.
She has dedicated a large part of her career to teaching Ballet in
various public and private institutions. She was a dancer in dance
and theater companies such as Sokolov Dance Company, Tanz
Dance Company, La Barca Teatro and Último Tren Danza-Escena,
participating in various festivals and tours in prominent forums
throughout the Mexican Republic.
She has succeeded in bringing performing arts and design
together in multiple stage construction projects for independent
theatrical productions. She has also ventured into the world of
footwear, with extensive experience in manufacturing and
development processes thanks to her career as a Jr. Designer for
the Onena brand. She is also the founder of the brand "Nina
Balletto" specialized in the design and manufacture of dance
shoes.
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Dancing classes
Angelica Mance

...

Latin Rhythms
Dancing class 2
(English)

Description
During the class, the basic steps of Salsa and Bachata will be
taught in a playful way. With the purpose that the assistants can
dance in these couple rhythms at the end of the class.
Non-exclusive requirements:
Take class as a couple (regardless of gender)
Attendees must have the camera on and must see their full
body
About the dancing instructor
She was born in Buenos Aires Argentina. She is a professional
dancer graduated from Saoco Dance Company, one of the most
important Afrocaribeean dance academies in Argentina. She
came to Mexico in 2007 to coordinate the first salsa fest in
Ensenada. After a while, she opened her own dance academy
named "Pulso Urbano Academia Artística", which is the seedbed of
Afrocaribeean rhythms dancers in Ensenada. She, as
headmistress and her group of students have represented
Ensenada in many national and international congresses of salsa.
Currently, she is forming a group of students from Ensenada to
represent the City in the Cancun Salsa and Bachata Fest in
September 2022 Throughout Baja California, Angelica is known for
her talent, passion, and enthusiasm for dance as well as her vision
about everybody's ability to dance.
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Science and Cooking Session

Chef Heinz Wuth
Scientific Gastronomy and its
application in recipes

...

Science and Cooking

Description
An educational workshop with practical examples and recipes on
how we can interpret and understand the role of scientific
knowledge in everyday cooking.
About the speaker
Chef, disseminator, and communicator with a specialty in
Scientific Gastronomy. Dedicated to the education of the field to
better understand what happens in our pans thanks to science.
Gastronomic advisor and consultant with more than 18 years of
experience in hotels, restaurants, and culinary projects around 14
countries.
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Student Lectures Abstracts
August 1st 15:00-18:00 (GMT-5)
15:00-15:20 (GMT-5)
Modified gravitational potentials as models for dark matter and dark energy
Andrei Marin
Faculty of Physics, University of Bucharest, Romania.
E-mail: andrei_marin29@yahoo.com
There are several models of gravitational potentials applied in astrophysics and
cosmology to account for dark matter and dark energy. These potentials are
slightly modified Newtonian potentials. This field of study has been generically
named Modified Newtonian Dynamics (MOND). We investigate the constraints for
such modifications to model usual phenomena, as those as those associated
with dark matter (galaxies rotation curves) and dark energy (impact on
cosmology). We are also concerned whether dark matter and dark energy can
be modeled simultaneously by the same modified potential.

15:20-15:40 (GMT-5)
The Plasma Window as a Vacuum-Atmosphere Interface for Measurements of
Stellar Neutron-Induced Reaction Cross Sections
Ophir Ruimi
Hebrew University of Jerusalem, Israel.
E-mail: ophir.ruimi@mail.huji.ac.il
Neutrons play a dominant role in the stellar nucleosynthesis of heavy elements.
We review a scheme for the experimental determinations of neutron-induced
reaction cross sections using a high-intensity neutron source based on the
18O(p,n)18F reaction with an 18O-water target at SARAF’s upcoming Phase II. The
quasi-Maxwellian neutron spectrum with effective thermal energy kT ≈ 5 keV,
characteristic of the target (p,n) yield at proton energy Ep ≈ 2.6 MeV close to its
neutron threshold, is well suited for laboratory measurements of MACS of
neutron-capture reactions, based on activation of targets of astrophysical
interest along the s-process path. 18O-water’s vapour pressure requires a
separation in between the accelerator vacuum and the target chamber. The
high-intensity proton beam (in the mA range) of SARAF is incompatible with a
solid window in the beam’s path. Our suggested solution is the use of a Plasma
Window, which is a device that utilizes ionized gas as an interface between
vacuum and atmosphere, and is useful for a plethora of applications in science,
engineering and medicine. The high power dissipation (few kW) at the target is
expected to result in one of the most intense sources of neutrons available at
stellar-like energies. Preliminary results concerning proton beam energy loss and
heat deposition profiles for target characteristics and design, a new full-scale 3dimensional computer-aided design model of the Plasma Window (as well as its
operation principles) and the planned experimental scheme, will be reviewed.
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Student Lectures Abstracts
August 1st 15:00-18:00 (GMT-5)
15:40-16:00 (GMT-5)
Peculiarity of Langmuir modes in kinematically complex flows
Ketevan Arabuli
Ilia State University, Georgia.
E-mail: qetevaniarabuli@yahoo.com
Dynamics of Langmuir modes - plasma oscillations (Langmuir waves)
and shear Langmuir vortices (SLV) - in kinematically complex plasma
flows is studied. It is found that they exhibit a number of peculiar, shearinduced, asymptotically persistent phenomena, involving efficient energy
exchange with the background flow, various kinds of (including
parametrically driven) instabilities, ``echoing" dynamics, persistent wavevortex-wave-... conversions and appearance of beat waves. Remarkable
similarity of these phenomena with ones happening with compressible
acoustic modes in plasma and fluid shear flows is pointed out. The
relevance and possible importance of these phenomena for different
types of astrophysical shear flows is briefly discussed.

16:00-16:20 (GMT-5)
Calculation of heat to travel through Jupiter's moon Europa's ice layer

Beqa Bzekalava
Free university of Tbilisi, Georgia
E-mail: bbzek19@freeuni.edu.ge
The study analyzes temperature distribution in Europa's ice layer. It is
interesting to study this ice layer because underneath it there is an ocean
which might contain life. The second part of research is about calculation
the heat which a machine would need to melt thorough the ice layer and
enter the ocean to study the life in it.
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Student Lectures Abstracts
August 1st 15:00-18:00 (GMT-5)
16:20-16:40 (GMT-5)
Friedmann Model
Mariami Mtchedlidze
Free University of Tbilisi, Georgia.
E-mail: mmche18@freeuni.edu.ge
In my presentation I will be talking about Friedmann-LemaîtreRobertson-Walker model of the universe in both- Newtonian and
relativistic physics and their consequences for open and close universe.

16:40-17:00 (GMT-5)
Abandoned Mine Mystery - research project in the field of geophysical
prospecting
Mikołaj Zawadzki
Faculty of Physics at the University of Warsaw, Poland.
E-mail: mk.zawadzki5@student.uw.edu.pl
In recent years, geophysical methods have gained great popularity in the
field of archeology and forensics sciences. They allow for non-invasive
location of objects located even several dozen meters below the surface.
However, new challenges continue to emerge in this area. One of the
recent research projects in the field of applied geophysics is the
Abandoned Mine Mystery (AMMy) project, headed by Mikołaj Zawadzki.
The research was carried out by the group of students from University of
Warsaw. It was financed by the Institute of Geophysics at the University of
Warsaw and the International Society for Archeological Prospection. The
aim of the project was to reconstruct the plan of the closed nickel mine in
Szklary in south-west Poland. The mine, which has been operating for
about 100 years, has been closed in the 1990s and has fallen into ruin
since then. Thanks to the measurements of the Earth's magnetic field
anomalies and the use of the electroresistivity tomography (ERT) method,
it was possible to correlate the mine plan from 1913 with the contemporary
map of this area. The magnetic method turned out to be particularly
valuable, as it detected the probability with high accuracy of the position
of the elements of the mine infrastructure. Soon, it is planned to continue
the project and to use the gravimetric method as well as to extend the
research to the area of the former Nazi complex in the Sudetes - Riese.
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Student Lectures Abstracts
August 1st 15:00-18:00 (GMT-5)
17:00-17:20 (GMT-5)
Application of LOFAR PL610 station for the monitoring of space weather and the
ionosphere
Helena Ciechowska
Faculty of Physics, University of Warsaw / Space Research Centre PAS, Poland.
E-mail: h.ciechowska@student.uw.edu.pl
The plasma physics related processes are a significant part of observations of nearEarth space and processes occurring in the planet's ionosphere. Such monitoring is
extremely useful in order to observe phenomena like ionospheric scintillation,
disturbance of Global Navigation Satellite System (GNSS) or even radio wave
propagation. Space weather events have a significant impact on the communication
with satellites and GNSS systems, thus its observation, is particularly important. LOw
Frequency ARray (LOFAR) is a large radio telescope spread across European countries.
The PL610 LOFAR station, located in Borowiec, Poland, is a part of the array. It allows
observations in the frequency range between 10-240 MHz. That being said, LOFAR
makes an excellent tool to monitor space weather and Earth's ionosphere. The
following framework presents the broad range of applications of the PL610 LOFAR
station to study physical plasma processes that govern solar-terrestrial space.

17:20-17:40 (GMT-5)
Mass-Consistent Wind Fields Estimation through the Variational Formulation
Angel Martín Ramírez Rabelo
Universidad Autónoma Metropolitana, Mexico.
E-mail: martin.rmz.rabelo@gmail.com
Atmospheric dynamics is a complex system composed of a great diversity of factors
and variables that interact with each other. The high sensitivity in its initial conditions
also makes this a chaotic system. That is why it is essential to guarantee the physical
consistency of our models and to have methods that determine the variables at stake
as precisely as possible. The importance of the mass balance in atmospheric
transport models generated approaches that propose ignoring the divergent term of
the transport equation; ignoring this term causes substantial changes in the structure
of the velocity field. The solution is to use velocity fields that are non-divergent so that
the divergent term naturally vanishes. The simplest case of a conservative velocity
field is the field that results from the sum of an interpolated initial field obtained from
horizontal wind data and the imposition of conservation of mass. This field is useless in
trajectory calculations because it reproduces vertical terrain variations indefinitely.
There are two equivalent alternatives to solve this problem; the Helmholtz
decomposition and the variational formulation. We focus on the variational
formulation since it results in a well-defined problem with unique solutions, however,
we differentiate between the standard formulation and a proposal whose difference
lies in the type of boundary conditions used. This proposal greatly improves the mass
balance and therefore the physical consistency of the wind field.
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Student Lectures Abstracts
August 1st 15:00-18:00 (GMT-5)
17:40-18:00 (GMT-5)
Solution of a nonlinear diffusion equation where the diffusion coefficient is
linearly dependent on concentration
Gabriel Barreiro
Universidad Autónoma de Santo Domingo, Dominican Republic.
E-mail: gabrielbarriosdeleon@gmail.com
Diffusion is an irreversible physical process with great importance in science
and engineering, specifically diffusion is a process that intervenes in the
chemical synthesis of materials, metal doping, biochemical systems, drug
design, among other applications. In this research, the phenomenon of nonlinear diffusion is studied, where the diffusion coefficient varies linearly with
the concentration. In this research several techniques are used to study the
non-linear behavior of the equation, including molecular dynamics
simulations and perturbation method. This poster presents the results.
preliminaries achieved so far.

End of the session
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Student Lectures Abstracts
August 2nd 10:00-13:00 (GMT-5)
10:20-10:40 (GMT-5)
Influence of Urbach energy, SELF, VELF and Interband transition strength on optical
properties of Methyl Ammonium Lead Triiodide perovskite films
Cliff Orori Mosiori
Technical University of Mombasa, Kenya
E-mail: martin.rmz.rabelo@gmail.com
In this study, various thin film energies affecting optoelectronic properties of
CH3NH3PbI3 thin films are presented and explained using experimental and
theoretical models. Different concentrations of CH3NH3PbI3 solution were prepared
and thin films deposited using spin-coating at speed of 1000 rpm for a period of 90
seconds and annealed at 100o C for about 60 minutes. Optical measurements were
obtained films and analyzed. The resulted showed that some properties like
absorption coefficients ranged between 4.68073 - 22.19402×102 cm-1, dielectric
constant between 4.10497 - 4.96329 and band gap between 1.6121 – 2.1642 eV.
Various energies were determined that included inter-band transition energy and
obtained as 1.742 eV, Volume Energy Loss as 1.732 eV, average band gap at 1.723 eV
and Surface Energy Loss at 1.714 eV. These internal energy values had a significant
role in influencing the optoelectronic properties of CH3NH3PbI3 perovskite thin films
and thus concluded that they could be used to provide initial useful information in
designing and modeling hybrid perovskite optical devices.

10:40-11:00 (GMT-5)
Theoretical investigation of electronic structure and transport properties of
topological superconductors with magnetic impurities
Aleksandra Kukiełka
AGH University of Science and Technology, Poland.
E-mail: kukielka.aleksandra@gmail.com
Quantum computers are one of the most significant challenges faced by
science and engineering today. For this reason, there is a quest for
propositions of systems enabling the implementation of quantum computing.
The so-called Majorana bound states (MBS) found in topological
superconductors seem promising in this context, since they are subject to
non-Abelian statistics and immune to decoherence. These features make
them ideal for storing topologically protected quantum information. One of
the most explored models for hosting MBS is a semiconducting nanowire with
strong Rashba spin-orbit interaction, placed on a superconducting substrate
in a magnetic field. Unfortunately, such nanowire systems are not free from
defects that may mask or prevent the emergence of Majorana bound states.
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Student Lectures Abstracts
August 2nd 10:00-13:00 (GMT-5)
11:00-11:20 (GMT-5)
Electric charge complementarity for the protein nanocages self-assembly
Pedro Antonio Gama Lopez
Universidad Nacional Autónoma de México, Mexico
E-mail: rayosgama@ciencias.unam.mx
In salt solution, all proteins have a resulting surface charge. These properties
give to protein-protein interactions to form complex structures. Protein
nanocages are semipermeable capsules made of protein complex structures.
For this work, a protein nanocage synthesis was performed by self-assembly
based on electric charge complementation between encapsulated exogen
macromolecules into the core of a virus-derived nanocage. In silico studies
were analyzed to describe the electric charge surface distribution on the
protein and charge complementarity. The results were compared with
solution-electric potential or Z potential. Finally, the protein nanocages selfassambly were performed, modulating the ionic strength and pH in a salt
buffer solution.

11:20-11:40 (GMT-5)
Non-Hermitian, Tight Binding Models and Curved Spaces
Achal Vinod
Shiv Nadar University, Delhi NCR, India.
E-mail: kachalvinod@gmail.com
Taking a detour from Hermitian quantum systems we study non-Hermitian
systems. Various phenomenons such as non-Hermitian skin effect to the
sensitivity of the system to the boundary conditions have been widely studied.
We focus to build on the duality between non-Hermitian lattice models, more
precisely the Hatano-Nelson model, and the quantum mechanics of a
constrained particle on (2D) hyperbolic surfaces. The asymmetry between the
right and left tunneling amplitudes acts as the key source of introducing nonhermiticity in the system. However we impose an on-site PT symmetric potential
on the Hatano-Nelson model and explore the duality under the corresponding
variable transformations.
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Student Lectures Abstracts
August 2nd 10:00-13:00 (GMT-5)
11:40-12:00 (GMT-5)
Scattering problem in Witten’s model
Dachi Khutsidze
Free university of Tbilisi, Georgia
E-mail: dkhut19@freeuni.edu.ge
In this problem I solved Witten's equation in a special situation when
Lagrangian is invariant under translations. Then I calculated transition
amplitude of a quantum states.

12:00-12:20 (GMT-5)
Particle dynamics in the Morse potential
Nika Kurdadze
Free university of Tbilisi, Georgia
E-mail: dkhut19@freeuni.edu.ge
Morse potential is one of the most famous potentials. It is one of the potentials
that can be integrated explicitly. This potential describes the interaction between
particles. It is also special because it has bound states as well as scattering
states. I will introduce the new method for solving the equation of motion in this
potential and I will analyze both bound and scattering states in Quasi-classical
approximation.
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Student Lectures Abstracts
August 2nd 10:00-13:00 (GMT-5)
12:20-12:40 (GMT-5)
The quick and dirty on science policy by a quantum physicist
Ivana Kurecic
Technical University of Munich, Croatia
E-mail: ivanakurecic@gmail.com
Did you start studying physics to change the world or pad your pockets?
Regardless of where on that spectrum your answer lies, a physicist’s
education and career depend on the whims of science policy — which courses
you’ll study, what field you’ll work in, where you’ll find a job, who your nearest
and dearest colleagues will be, and which of your projects will find their results
applied to the real world. As a physicist who’s dabbled in the politics of
technology, managed research projects and supported innovation programs,
I’d like to give you an introduction to science policy, with a slight lean toward
some recent developments in quantum computing. Can we metagame being
a successful physicist? Let’s find out.

12:40-13:00 (GMT-5)
Approach Machine Learning - Discover invisible correlations
Ivana Kurecic
Technische Universität Dortmund, Germany
E-mail: cyrus.walther@iaps.info
Nowadays, the physics community, especially the particle physics
community, is looking toward understanding all those phenomena that our
beloved Standard Model leaves unanswered. There is for sure no lack of
possible explanations but the search for experimental proof feels like the
search for the needle in a massive mountain of hay. But what if we already
have the data and the experiments that include the proofs we are looking for
so desperately, but we just can't see it? Join in for a short introduction to the
world of machine learning and how it discovers those hints that are invisible to
the human eye.

End of the session
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Student Lectures Abstracts
August 4th 07:00-09:00 (GMT-5)
07:00-07:20 (GMT-5)
Anyon dynamics and spin-statistics relation in the fractional quantum
Hall effect from conformal Hilbert space hierarchy
Trung Ha Quang
Nanyang Technological University, Singapore
E-mail: haqu0003@e.ntu.edu.sg
Anyons are particles with fractional charge and fractional statistics that
are elementary excitations in fractional quantum Hall (FQH) phases. They
inherits these exotic properties from the topology from truncated Hilbert
spaces that host FQH phases.

07:20-07:40 (GMT-5)
Thermal Hall Coefficient of Fractional Quantum Hall States
Fei Tan
Nanyang Technological University, Singapore
E-mail: tanfei0324@hotmail.com
Fractional Quantum Hall (FQH) effect has become one of the most
studied phenomena in condensed matter physics for the past 40 years.
This phenomenon has led to many interesting branches of physics such
as topological phases of matter, topological quantum computing and
topological insulator. There are many ways to characterize the FQH states,
one of which is by using the thermal Hall conductance, which can be a
quantized quantity that do not depend on the details of the system. In this
report, we discuss the correspondence of thermal hall conductance with
the central charge of the edge current. We obtain the thermal hall
coefficient c of the Laughlin states, where the wave function of which can
be described by the Jack polynomials on the disk or the sphere geometry.
The derivation does not rely on the effective Conformal Field Theory (CFT)
but only the microscopic partition counting and the generalized Pauli
Principle.
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August 4th 07:00-09:00 (GMT-5)
07:40-08:00 (GMT-5)
Magnetic properties and large Magnetocaloric effect in the Perovskite Mn3GeC
compound: Ab initio and Monte Carlo calculations
Charif-Alaoui Youssef
University Mohmmed 5 Rabat, Morocco
E-mail: yusufcharif@gmail.com
We report first-principles calculations on the electronic, magnetic, and
magnetocaloric properties of the perovskite metal compound Mn3GeC. We have
studied this compound using a combination of density functional theory
calculations (DFT) and Monte Carlo methods. The metallic perovskite Mn3GeC
materials have a secondary ferromagnetic paramagnetic transition around Tc =
330 K. Our calculations show that this compound is more stable in the equilibrium
state of the ferromagnetic network, estimated in agreement with the experimental
parameter. The results of the simulation reveal that the Mn3GeC structure behaving
of metallic nature; using calculations of first principles, the magnetic and
magnetocaloric properties have been calculated. Additionally, the magnetization
and the susceptibility have been determined and the obtained critical temperature
TC is in good agreement with the experimental results. The magnetic entropy and
the relative cooling power for different external magnetic fields are obtained around
TC.

08:00-08:20 (GMT-5)
Phase diagram study of sodium dodecyl sulphate using dissipative particle
dynamics
Monika Choudhary
Shiv Nadar University, India
E-mail: mc805@snu.edu.in
Dissipative particle dynamics (DPD) simulations are performed to study the phase
transition of sodium dodecyl sulfate (SDS) in aqueous solution, which is an anionic
surfactant commonly known as sodium dodecyl sulfate. In this work, the aim is to
find a coarse-grained minimal model suitable to produce the full phase diagram of
SDS. We examine the coarse-grained models of SDS, which have been used in
earlier computational studies to produce the phases as well as for finding the
critical micelle concentration (CMC) of SDS. We contrast the results based on these
models with the experimental observations to assess their accuracy. Our research
also takes into account the importance of sodium ions, which come from the partial
dissociation of SDS, when dissolved in water. The effect of sodium ion has not been
considered explicitly in the computational work done so far using dissipative
particle dynamics. In light of the above explorations, we propose new models for
SDS and demonstrate that they successfully produce a compendious SDS phase
diagram, which can precisely overlay the experimental results.
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Student lectures abstracts
August 4th 07:00-09:00 (GMT-5)
08:20-08:40 (GMT-5)
Bayesian inference with a noisy qubit
BI QI CHONG
Nanyang Technological University, Singapore
E-mail: p200001@e.ntu.edu.sg
Quantum information theory has useful application across multiple fields such
as quantum computing and cryptography. One particular topic in quantum
information is the study of twolevel system which describe the quantum system
that involves the superposition of two independent quantum states. It is useful
in many situations, such as the qubits in quantum computer. In this project, we
adopt the Bayesian inference approach to parameter estimation of a qubit
interacting with a noisy environment.

08:40-08:20 (GMT-5)
Solitons in the forbidden band gap of nonlinear FPU-chain
Lazare Osmanov
Free university of tbilisi, Georgia
E-mail: lazare.osmanov1521@gmail.com
A nonlinear chain driven by one end might propagate solitons in the forbidden
band gap, the process occurs at a threshold amplitude and frequency. we
decided to exclude the driving part and to investigate if the propagation of
solitons was possible by just releasing the system, so we investigated how does
some parameters affect the creation of solitons such as initial energy, mass and
stiffness of the system. propagation of nonlinear waves are demonstrated by
numerical simulations which are in a great agreement with the theoretical
predictions

End of the session
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No. 1. Anyon dynamics and spin-statistics relation in the fractional quantum Hall
effect from conformal Hilbert space hierarchy
Trung Ha Quang
Nanyang Technological University, Georgia
E-mail: haqu0003@e.ntu.edu.sg
Anyons are particles with fractional charge and fractional statistics that are
elementary excitations in fractional quantum Hall (FQH) phases. They inherits
these exotic properties from the topology from truncated Hilbert spaces that host
FQH phases.

No. 2. Creating a Scintillator Selection Tool Using Fuzzy Logic
Alexia Beale
University of Surrey, United Kingdom
E-mail: alexia2.beale@btinternet.com
This NuSec Summer Placement aimed to determine if the mathematical
approach of Fuzzy Logic could be successfully applied to the selection of
scintillating materials, rating the suitability of each material against a variety of
nuclear security applications. A scintillator selection tool was developed using
Matlab with the inclusion of four main physical parameters: light yield, energy
resolution, density and decay time, as well as the addition of cost, melting point
and maximum size. This method, applying Fuzzy Logic to combine performance
parameters, was tested against several known deployment scenarios with
estimated weights. Notably, for environmental monitoring, LaBr3 was found to
be ranked higher than NaI(Tl), consistent with expectations from previous work.
Both NaI(Tl) and plastic, materials often used in teaching laboratories, were
found to be in the top three using the Fuzzy Logic tool. It was found that the
weighting of the parameters was of great importance to the ordering of the
materials.
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Gather Town

No. 3. Lorentz Invariance Violations in the Context of Gamma Ray Bursts
Ali Mohammed Redha Hasan
University of Bahrain, Bahrain
E-mail: alimoha1006@gmail.com
Gamma Ray Bursts (GRBs) are one of the most unique phenomena. They are
some of the most violent explosions in the universe. This trait makes them a
point of study for physicists and astronomers as it gives GRBs properties not
seen in other phenomena. GRBs can be used to study theories and their
implications, one of which is testing for Lorentz Invariance Violations (LIV).
Particularly, the idea that the speed of light might be energy dependent, which
has risen from some Quantum Gravity (QG) theories. In this work, an
introduction to the idea of LIV was made with context and motivation. A sample
of GRBs (1 Short GRB data set and 2 Long GRB data sets) were studied to try and
verify whether an LIV has occurred or not. There were some hints of no-LIV. This
pushes for further progress in this field (whether theoretically or experimentally)
and hints at some hidden potential.
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August 2nd 02:00-05:00 and August 3rd 18:00-20:00 (GMT-5)
Gather Town
No. 5. Quantum Dynamics of Liouville Particle
Lasha Nasaraia
Free university of Tbilisi, Georgia
E-mail: lnasa18@freeuni.edu.ge
Calculating the Reflection Amplitude properties for the Liouville particle using vertex
operators in Heisenberg Picture.

No. 6. Particle dynamics in the Morse potential
Nika Kurdadze
Nanyang Technological University, Singapore
E-mail: nkurd19@freeuni.edu.ge
Morse potential is one of the most famous potentials. It is one of the potentials that
can be integrated explicitly. This potential describes the interaction between
particles. It is also special because it has bound states as well as scattering states. I
will introduce the new method for solving the equation of motion in this potential and
I will analyze both bound and scattering states in Quasi-classical approximation.

No. 7. ab-initio study of (LiFe2)SO as battery cathode
Eduardo Azael Hoy Canul
Instituto Tecnológico de Chetumal, Mexico
E-mail: eduardoazaelh@gmail.com
Lithium-ion batteries are of importance due to their high energy density and ease of
discharge. At present, Li1-x FePO4 is used for battery cathodes, however, it presents
certain problems with Li migration due to the Li-Fe disorder causing a decrease in the
charge and discharge rate, as well as its useful life. Recently, new structure
components have been studied that help to improve the material characteristics, this
through imperfections, such is the case of the antiperovskite (Li2 Fe)1-xO where the
change to S, Se, Te can be presented. In this work presents results on the
antiperovskite (Li2 Fe)SO with atomic change effect in its physical properties using
the Density Functional Theory and an Ab-Initio investigation within the Augmented
Linearized Plane Waves method for the analysis of the electronic structure of the
materials for the mentioned applications by means of the use of the computational
program VASP23 for the analysis of the improvements in the optical, electronic
conditions and optimization of the material.
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Gather Town
No. 8. Thermodynamics of Misaligned Expectations
Chaitanya Gupta
Nanyang Technological University, Singapore
E-mail: chaitugupta761@gmail.com
Protocols can be used to evolve a quantum system from one state to another by
dictating the Hamiltonian of the system and its interactions with the environment. For
instance, work-extraction protocols exploit the link between physical and information
entropy to extract work from a quantum system. However, the efficiency of such
protocols depend on the initial state injected. Entropy production can be used to
quantify the efficiency of such protocols. Recent work has shown how the minimally
dissipative state, i.e., initial state that result into minimum entropy production can be
found for a protocol on a qubit. It has also been established that the extra dissipation
that results from the injection of another state that is not minimally dissipative into
the protocol can be quantified by the quantum relative entropy of the state with
respect to the minimally dissipative state. We verify this theoretical framework for
work-extraction protocols on a qubit. We extend this theoretical framework to multilevel quantum systems, and thereby present a method to find the minimally
dissipative state for the case of multi-level quantum systems. We verify our results on
a driven qutrit system described by the V configuration. Then, mirroring the classical
Szilard engine, we study a work-extraction protocol on a multi-level quantum system
described by a double-well potential and coupled to a Bosonic bath. We find the
minimally dissipative state for the protocol and verify the equivalence of extra
dissipation and quantum relative entropy.

No. 9. Transient Absorption Microscopy of Squaraine Molecular Crystals
Robert Schwarzl
University of Technology, Graz, Austria
E-mail: robert.schwarzl@student.tugraz.at
Anilino squaraines are a class of organic molecules whose crystalline form is
determined both by selection of side chains and by the growth conditions. Two
systems of particular interest are orthorhombic SQIB with iso-butyl side chains and
triclinic nHSQ with n-hexyl side chains. Their optical absorption spectra each contain
two pronounced peaks in the visible-NIR region. In SQIB, this is attributed to a strong
Davydov splitting while in nHSQ, they are the result of the formation of chargetransfer excitons. Using femtosecond transient absorption microscopy, we
investigate the existence of higher excited states, determine possible population
dynamics between the split states and look for signs of electron-phonon coupling
resulting in coherent phonon oscillations. This is achieved at a temporal resolution of
80 fs, a spatial resolution of down to 3 µm, a signal-to-noise ratio of 0.02 mOD
(orders of magnitude), a laser repetition rate of 40 kHz and using tuneable noncolinear optical parametric amplifiers which allow a separate selection of pump and
probe wavelengths between 500 and 950 nm.
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No. 10. Quantum Computing
Anna Tarodi
King's College London, United Kingdom
E-mail: tardyon@protonmail.com
For the final year research projects, my team investigated applications of
quantum computing in areas including optimization problems, machine
learning, database searches and various condensed matter physics
simulations. My research focused on exploring the characteristics and the
non-equilibrium time evolution of the one-dimensional Ising and
Heisenberg spin chains through quantum computer simulations.

No. 11. Non-relativistic eigensolutions of CO, CH and NO Under Kratzer plus
generalized Morse potential
Mostapha Ferdjaoui
University of Constantine 1, Algeria
E-mail: moustafa.fardjaoui@gmail.com
We obtained an approximate solution of Schrödinger equation for the
Kratzer plus generalized Morse potential model, using the factorization
method to obtain the bound state energy eigen values for N2, CO, NO and
CH diatomic molecules were computed for various vibrational and
rotational quantum numbers, special cases were considered where the
potential parameters were altered, resulting into modified kratzer potential,
screened coulomb potential, and standard coulomb potential respectively.
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No. 12. Magnetic properties and large Magnetocaloric effect in the Perovskite Mn3GeC
compound: Ab initio and Monte Carlo calculations
Charif-Alaoui Youssef
University Mohmmed 5 Rabat, Morocco
E-mail: yusufcharif@gmail.com
We report first-principles calculations on the electronic, magnetic, and
magnetocaloric properties of the perovskite metal compound Mn3GeC. We have
studied this compound using a combination of density functional theory calculations
(DFT) and Monte Carlo methods. The metallic perovskite Mn3GeC materials have a
secondary ferromagnetic paramagnetic transition around Tc = 330 K. Our
calculations show that this compound is more stable in the equilibrium state of the
ferromagnetic network, estimated in agreement with the experimental parameter.
The results of the simulation reveal that the Mn3GeC structure behaving of metallic
nature; using calculations of first principles, the magnetic and magnetocaloric
properties have been calculated. Additionally, the magnetization and the
susceptibility have been determined and the obtained critical temperature TC is in
good agreement with the experimental results. The magnetic entropy and the
relative cooling power for different external magnetic fields are obtained around TC.

No. 13. The multi-messenger astrophysics approach and the MAGIC telescopes
Thara Caba
Universidad Autónoma de Santo Domingo, Republica Dominicana
E-mail: tharacaba@gmail.com
Multi-messenger astrophysics combines diverse theoretical and observational
techniques and studies the correlations between cosmic messengers: cosmic rays,
neutrinos, gamma-rays, and gravitational waves. The origin of ultra-high-energy
cosmic rays is one of the longest-standing mysteries in physics. As ionized nuclei,
cosmic rays are deflected by the different cosmic magnetic fields, making it difficult
to trace back their origins from Earth. However, we know cosmic rays interact with
matter and radiation inside their source or during their propagation to Earth and can
produce secondary particles such as neutrinos and gamma rays. Being neutral
particles, they can point us toward their astrophysical source. This correlation is why
one of the main goals of multi-messenger astrophysics is to find temporal and
spacial coincident detections of high-energy neutrinos and gamma-rays. The Major
Atmospheric Gamma-ray Imaging Cherenkov (MAGIC) telescopes and the IceCube
neutrino observatory are the two major experiments in their fields. Since 2016 the
IceCube collaboration has provided a real-time system that quickly identifies
astrophysical neutrino candidates and promptly notifies other observatories, such as
MAGIC, for follow-up observations, hoping to find an electromagnetic counterpart. In
this work, I will discuss the multi-messenger approach and the follow-up to neutrino
events performed by the MAGIC collaboration.
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No. 14. What happens before sync?
Andrea Arlette España
Universidad Autónoma de San Luis Potosí, Mexico
E-mail: arlette.espana@gmail.com
In this work, a way to quantify the synchronization of a system of coupled
differential equations, which act according to the rules dictated by a connected
graph, is exposed. From this, paths towards synchronization are generated for
all initial conditions in a space of dimension N. Paths to synchronization follow
combinatorial rules, and they describe what an initial condition does to get to
the synchronized state. In addition, the number of paths generated with respect
to the dimension N, is a measure of the complexity of the system.

No. 15. Analysis of a hierarchy of dynamical models to explore spacecraft
dynamics in the Saturn-Enceladus system.
Leonardo Espinoza
University of California San Diego, Mexico
E-mail: lespinozazepeda@ucsd.edu
The most recent planetary decadal survey provided a detailed set of priorities
with orbital and in situ missions of the icy moons of Jupiter and Saturn being at
the forefront of space exploration. While the theory for plotting a gravity flyby
tour through the satellite systems is well understood and has been
implemented (e.g., Cassini's Grand Tour), our knowledge about the multitimescale dynamics of orbits in the vicinity of these moons is still incomplete.
NASA’s planetary protection guidelines, moreover, require that spacecraft avoid
biologically contaminating these potentially habitable worlds; however, specific
mission needs to date, including those for Europa Clipper, have not warranted a
more fundamental investigation on any given mission’s orbital stability. Here we
explore the dynamics of spacecraft in the Saturn-Enceladus system under the
ephemeris three-body problem and reduced order models such as the CR3BP.
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No. 16. Comparison of Aerosal optical properties over Kanpur, Beijing and Nepal
Santosh Sapkota
Tribhuwan University, Nepal
E-mail: ssapkota922@gmail.com
The mixture of different particles (fine and coarse) with air composition forms
aerosols, mostly in urban industrial areas, particularly in developing countries.
Beijing (China), Kanpur (India), and Pokhara (Nepal) are in Asian monsoon
zones with significant aerosol loading due to increased economic activity,
vehicles, and urbanization. Data are extracted from AERONET websites between
2010 to 2019 with the standard deviation at these three sites. We are mainly
focused to understand variations in aerosol optical properties: aerosol optical
depth (AOD), angstrom parameter (α and β), visibility, single-scattering albedo
(SSA), refractive index (real and imaginary) radioactive forcing, and absorption
aerosol optical depth (AAOD) respectively. The maximum and minimum values
of AOD (440nm) in Beijing occurred mostly in summer and winter respectively,
whereas the ranges of AOD over Kanpur and Pokhara were found to be lower.
AOD, angstrom exponent (α and β), visibility, single-scattering albedo,
refractive index, radioactive forcing, and absorption aerosol optical depth of the
aerosols are unique and different from regular seasonal fluctuations. The
turbidity coefficient (β) was inversely related to visibility. The Visibility over
Pokhara was found to be three times more than Kanpur and Beijing. The SSA
and AAOD are found to be wavelength-dependent over these three stations.
The single-scattering albedo (SSA) accretions with a wavelength at 440675nm but this trend is different at 675-1020nm. The ranges of averaged (SSA
and AAOD) for the four wavelengths (440 nm, 670 nm, 870 nm, 1020 nm) at
Kanpur and Pokhara were lower as compared to Beijing. All parameters are
found to be distinct and seasonal fluctuations among these three sites.
No. 17. Nanosatellites Thermal Analysis: Heat dissipation issues
Amine AKKA
Faculty of Science, Abdelmalek Essaadi University, Morocco
E-mail: a_akka@hotmail.com
As a result of the increasing thermal temperatures, nanosatellites remain
vulnerable and often fail the mission they were intended for. It is essential to
maintain the integrity of the thermal management system as well as to keep
the electronic equipment in good working order. Based on a CFD Computational
fluid dynamics tool, this poster investigates the thermal environment and
passive thermal control (PTC) of nanosatellites. Using a passive thermal control,
this work aims to determine temperature values of nanosatellites in low Earth
orbit at a specific altitude. The data collected shows that the temperature of the
nanosatellite changes drastically depending on the amount of heat dissipated.
Additionally, there was a tendency for the temperature to be influenced by the
choice of surface coating as stipulated by the α/ε ratio.
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No. 18. The Plasma Window as a Vacuum-Atmosphere Interface for
Measurements of Stellar Neutron-Induced Reaction Cross Sections
Ophir Ruimi
Hebrew University of Jerusalem, Israel
E-mail: ophir.ruimi@mail.huji.ac.il
Neutrons play a dominant role in the stellar nucleosynthesis of heavy elements.
We review a scheme for the experimental determinations of neutron-induced
reaction cross sections using a high-intensity neutron source based on the
18O(p,n)18F reaction with an 18O-water target at SARAF’s upcoming Phase II.
The quasi-Maxwellian neutron spectrum with effective thermal energy kT ≈ 5
keV, characteristic of the target (p,n) yield at proton energy Ep ≈ 2.6 MeV close
to its neutron threshold, is well suited for laboratory measurements of MACS of
neutron-capture reactions, based on activation of targets of astrophysical
interest along the s-process path. 18O-water’s vapour pressure requires a
separation in between the accelerator vacuum and the target chamber. The
high-intensity proton beam (in the mA range) of SARAF is incompatible with a
solid window in the beam’s path. Our suggested solution is the use of a Plasma
Window, which is a device that utilizes ionized gas as an interface between
vacuum and atmosphere, and is useful for a plethora of applications in science,
engineering and medicine. The high power dissipation (few kW) at the target is
expected to result in one of the most intense sources of neutrons available at
stellar-like energies. Preliminary results concerning proton beam energy loss
and heat deposition profiles for target characteristics and design, a new fullscale 3-dimensional computer-aided design model of the Plasma Window (as
well as its operation principles) and the planned experimental scheme, will be
reviewed..
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Additional Activities
Ice-Breaker
We Mexicans are a lot of fun, just
let yourself go!
Use fun questions to get to know
people. For example:
Thinking about the architecture
of houses, what type of
architecture is the best fit for
you? What appeals to you
about your choice?
If you were a vegetable, what
vegetable would you be?
Are you a cat person, dog
person, bird person, or gerbil
person? What is your favorite
pet, and why?

Dancing Classes
We love to dance salsa,
cumbias and more!
Learn with us to dance
the flavor of life, do not
worry if you do not
know, here you will learn
what you need to start
dancing.
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Additional Activities
Social Dining
Experience
Come with us to a
Mexican Restaurant!
Ask about typical
Mexican cuisine,
prizes, drinks, and
more! We encurage
you to try to make a
Mexican dish and eat
it with us!

Lotería!
Come to play the
Mexican Game Loteria.
The most famous
board game in Mexico
will be present at our
conference. Joins us
and have fun while you
learn about this
historical game.
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Additional Activities
Physics Trivia
Do you think you are a
genius or do you just
wanna have fun?
Come and test your
knowledge about
different fields of
Physics.

Mexican Night
Wanna know how a
Mexican night is (at
least a virtual one)?
Come to listen to
Mexican music, dance
virtually, talk with
people, prepare your
Mexican snacks and
enjoy!
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Additional Activities
National Evening
This is your opportunity to
share your culture! Share
with other participants
your music, gastronomy,
monuments, festivities,
food, drinks, and more!
Each country will have its
own stand so you can
meet citizens from over
the world.

Networking Session
Do you know a good
academic or job
position? Do you want to
share your LinkedIn or
Research Gate profile?
You will have the time to
meet your future
colleagues and make
possible collaborations!
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Additional Activities
E-sport
tournament
Are you a gamer Physics
student? Join us for our
Rocket League tournament!
You will have a chance to
defeat other physics
students from different
countries in this videogame
and share your game skills!

Visiting a Taquería
As we know, if you come to
Mexico you would like to visit to
a taqueria!
Come and join the organizers
at a real street Taqueria. Ask
questions about prices, food
and drinks and gain experience
to order your tacos for when
you visit Mexico!

66

Additional Activities
City Tour
Joins us for a virtual visit to
Puebla!
In this tour you will visit some
of the museums, monuments,
and other emblematic places
of Puebla. Some of the
organizers will accompany you
in this experience and will
share with you information
about this great city.

Día de Muertos
Workshop
Día de Muertos is one of the
most important traditions and
celebrations in Mexico.
In this series of workshops you
will learn to do Papel Picado
(colored tissue paper), the
Catrina/Catrin makeup about
our culture.
Join us to celebrate the Día de
Muertos!
Price to the best Catrina/Catrin
makeup will be given!
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Organizers
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...
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Volunteer
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Useful expressions in
Spanish (México)
Hi! = ¡Hola!

Foo! = ¡Wey!

Good morning! = ¡Buenos
días!

What's up? = ¿Qué onda?
I want two tacos please =
quiero dos tacos por favor

Good afternoon! = ¡Buenas
tardes!
How are
estás?

you?

=

No spicy please! = ¡Sin
picante por favor!

¿Cómo

I want a shot of tequila =
Quiero un shot de tequila

Nice to meet you! = ¡Un gusto
conocerte!

hahaha = jajaja

Bye! = ¡Adiós!

Do you wanna dance? =
¿Quieres bailar?

Thanks! = ¡Gracias!
I have a question = Tengo
una pregunta

I do not know! = ¡No lo sé!
It’s a piece of cake! = ¡Es
pan comido!

Where is the restroom/WC?
= ¿En dónde está el baño?
Could you help me?
¿Podría ayudarme?

Who knows! = ¡Sepa la
bola!

=

I like physics = Me gusta la
física
How
do
I
obtain
the
Hamiltoninan of the system?
=
¿Cómo
obtengo
el
Hamiltoniano del sistema?
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Goodbye
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