
The Student Conference in Science and

Technology — October 18, 2021

Program and abstracts 
13.15-13.20
Welcome and introduction. Zoomlink will be sent out to those that have 
registered to the conference. 

13.20-13.40  
Invited speaker: Malin Östman, CEMUS, Uppsala University
Education in troubled times: the role of students and educators in times of 
climate change and crisis.

Student presentations
Breakout room Katarina

13.40-13.55
Izabel Eriksson: How Honey is Saving the Jaguar Population of Calakmul

13.55-14.10
Sigfrid Stjärrnholm: Reconstructing the direction of a neutrino using neural networks

14.10-14.25
Carlos Enrique Torres Méndez: Design of an electrochemical biosensor for the detection of 
Influenza virus A H1N1 hemagglutinin in saliva 

14.25-14.40 
Vitor Jose Shen: Simulation of Detector Response for Neutron at High and Intermediate Energy

14.40-14.55
Kim Lea Holzmann: Battle of the damselflies – will climate change affect competitive interactions

14.55-15.10
Eduardo Mateos González: Holography: the property that may help us combine Quantum 
Mechanics and General Relativity

15.10 Voting for best presentation. Conference ends.

(Seeds of Good Anthropocene)



Breakout room Jeffrey
13.40-13.55
Adriana M. Cintrón Santiago: Hacking for Conservation: Recovering an Endangered Raptor

13.55-14.10
Fahmidazaman Irin: Detection and characterization of Wolbachia endosymbiont in Swedish 
mosquito populations

14.10-14.25
Christian Gruber: Backscattering Imaging in an Atomic Force Microscope

14.25-14.40 
Oliver Sundin: How to save a turtle paradise

14.40-14.55
Chen Huang: EYM Recursion Relation in Scattering Amplitudes

14.55 Voting for best presentation. Conference ends.

 15:30-c 17
Feedback session for presenters and feedback providers

Recordings will be available at  https://diana.ibg.uu.se/studentkonferensen/ after the conference

The Student Conference at the Faculty of Science and Technology, Uppsala University, is 
arranged by DiaNa Communication Training. The goal of DiaNa is to prepare students 
for their future careers by offering subject integrated training in communication skills. 

Oral and written presentations as well as group interaction is part of the training.  
The Student Conference offers an opportunity to listen to exciting talks and also
 the chance to talk in front of a larger audience and to get feedback afterwards. 

Next year it may be your turn to accept the challenge! 

Read more on: http://www.diana.ibg.uu.se/



Abstracts — The Student Conference 2021

How Honey is Saving the Jaguar Population of Calakmul

Izabel Eriksson, Bachelor student in Biology

All over the world biodiversity is decreasing. A lot is due to human activity and our expansion into 
previously undisturbed areas. But our presence doesn’t always have to be negative. In fact, the 
influence of the ancient maya is what created the diversity seen throughout a lot of the Central 
American forests. One of these areas housed is Calakmul biosphere reserve, the largest protected area 
in Mexico. Within it there are many threatened species, such as the Yucatan spider monkey and Jaguar, 
and unique ecosystems. I spent four weeks in Calakmul, learning how one can monitor such a grand 
nature reserve. How to do point counts for reptiles and mist netting for bats and why they are important 
for monitoring the health of the forest. Because Calakmul has not escaped the problems that human 
expansion and global warming has brought. Water availability and hunting are big issues for the 
reserve. But things are being done to preserve its splendor. Restoration of water bodies and extensive 
work with local communities are underway. Teaching people how to use the forest resources without 
exploiting them is essential. But it has been done before and is being done again. 

Reconstructing the direction of a neutrino using neural networks

Sigfrid Stjärrnholm, Master student in Physics

Physicists are trying to understand the constituents that build our universe, just as how chemists 
construct the periodic table of the elements, or how biologists systematically categorize in flora and 
fauna. The modern-day physics subscribes to a theory known as the standard model, which is a map of 
the particles that exist and how they interact among each other. Electrons, photons, and protons are 
examples of the inventions of the model. However, a more unknown particle is the neutrino. It is not 
charged, weights almost nothing, and seldom interacts with matter. The particle is among the most 
abundant in the Universe, and every second around 100 billion neutrinos flow through your thumbnail 
– completely unnoticed.

Design of an electrochemical biosensor for the detection of Influenza virus A H1N1 
hemagglutinin in saliva 

Carlos Enrique Torres Méndez, Master student in Chemistry

The ongoing outbreak of SARS-CoV-2 has showed us the huge impact that pandemics can have into 
our daily lives. It has been proposed that the next pandemic could be around the corner, and it could be 
caused by a different kind of pathogen, influenza viruses. These viruses are more known to humans 
since they cause seasonal flu but, they represent a serious treat due to their high mutation rates and 
adaptive abilities in different animal hosts. The continuous development of new detection methods for 
specific strains of these viruses is important to have a prompt response in the case of an outbreak and in 
this way, contribute to reduce the financial impact on health care systems and minimize the effect on 
human lives. With this objective in mind, a multidisciplinary team of students from Uppsala University 
developed a functional electrochemical biosensor capable of detect and quantify a surface protein of 
Influenza A H1N1 virus at concentrations of clinical relevance in saliva-like samples.

The unwillingness of neutrinos to interact with matter is one of the reasons that physicists possess 
surprisingly little knowledge within the subject. One solution is to build neutrino detector on 
Antarctica, utilizing the vast body of ice to increase the interaction probability of an incoming neutrino 
from outer space. Upon such an interaction, radio waves are created which can be measured by 
antennas at the surface. A neural network was trained with simulated data in this work to find the 
inbound direction of the neutrino. The results showed that the direction of a neutrino could be resolved 
to within an accuracy of 4°.

Battle of the damselflies – will climate change affect competitive interactions?Kim Lea Holzmann, 
Master student in Evolutionary Biology

Global warming is affecting you, me and all other organisms on multiple levels across the whole world. 
Mostly, global warming is associated with higher mean temperatures, but it also comes with increased 
temperature fluctuations. These fluctuations are considered to be even more challenging for animals 
than average temperature increases, as they have been demonstrated to decrease survival rates 
significantly. To date, only little attention has been paid to the effects of temperature variation on 
species interactions. However, the temperature-dependence of interacting species is suggested to be a 
major driver of climate-induced extinctions. Hence, for better future predictions and actions on climate 
change more knowledge on how temperature fluctuations affect species interactions are needed. In a 
still ongoing laboratory-based experiment, I use larvae of the native common blue damselfly 
(Enallagma cyathigerum) and as its opponent the invasive blue-tailed damselfly (Ischnura elegans) to 
test, if temperature variations affect the rate of cannibalism within and between the two species.

Wolbachia, the possibilities of disease prevention in mosquitoes Fahmida Zaman Irin, Master student in 
Biology

Wolbachia are common intracellular bacteria which naturally infect different types of mosquitoes, flies, 
other insects as well as mites and spiders. They can affect hosts in multiple ways such as changing 
reproductive systems in mosquitoes. This might be an attractive biocontrol tool to reduce virus mediated 
disease transmission towards vertebrate (e.g. animals) and invertebrate (e.g. mosquitoes, mites, and insects) 
species. In this study, mosquito specimens collected from different areas in Sweden and Norway as well as 
Culex mosquitoes from Mali, Africa were screened for Wolbachia presence. All mosquito samples were 
assayed to identify the presence of Wolbachia. In addition, sequencing was performed, and data was 
analyzed based on sequences of two common marker genes of these Wolbachia strains. Our study showed 
that 36 (64%) out of 56 specimens were infected by Wolbachia. For example, Wolbachia was found in 
higher amount in the samples from Gothenburg and Norway than other cities from Sweden. Our sequencing 
data revealed Wolbachia diversity correlating with different types of mosquitoes as well as geographical 
differences between Sweden and Norway. While these diversities of Wolbachia indicate possible breeding 
barriers between the mosquito populations, it needs to be tested whether this is mediated by Wolbachia-
induced changes of reproductive system in mosquitoes. Further studies are also needed to determine whether 
presence of different Wolbachia might be able to suppress the ability of mosquito species to spread malaria 
parasites to the bird population or other viral infection towards insects as well as animals.

Hacking for Conservation: Recovering an Endangered Raptor Adriana M. Cintrón Santiago

Developed by falconers, hacking is a method used to train young raptors to hunt. This 
method has been successfully adapted to release captive-reared raptors back into their 
natural habitat. Despite being a common method used in conservation to restore populations 
of endangered raptor species, very little is known about the hacking of Accipiters (forest-
dwelling hawks) for recovery purposes. The endemic and endangered Puerto Rican Sharp-
shinned Hawk (SSHA, hereafter) has suffered a decline to vulnerably low numbers due to 
the synergic effects of recent hurricanes, habitat change, nest predation, and high mortality 
in nestlings caused by nest infestation of bot flies (Philornis spp.). To combat these threats, 
captive propagation techniques such as artificial incubation, hand-rearing and hacking were 
implemented in 2018 to increase SSHA productivity. Information about the hacking process 
and structure designs adapted specifically for Accipiters is provided. During the breeding 
season of 2021, we hacked 11 SSHA with 100% fledging success. Daily observed behaviors 
include extensive usage of the hack tower branching to learn how to perch, fly and hunt 
prior to spending prolonged time away from the tower. Lessons learned and procedures 
developed to recover the SSHA can be used for future conservation of other threatened 
Accipiters.

Detection and characterization of Wolbachia endosymbiont in Swedish mosquito 
populations'
Fahmidazaman Irin

Wolbachia species are common endosymbiotic bacterium which naturally infects different 
types of arthropods such as mosquitoes. They are able to affect hosts in multiple ways such 
as cytoplasmic incompatibility (CI) which might be an attractive biocontrol tool to reduce 
arbovirus mediated disease transmission towards vertebrate and non-vertebrate species. In 
this study, mosquito specimens collected from different areas in Sweden and Norway as 
well as Culex mosquitoes from Mali, Africa were screened for Wolbachia presence. By 
using qPCR techniques, the presence of Wolbachia in the abdomen vs thorax part of 
mosquitos were assayed. In addition, sequencing was performed and a phylogenetic tree was 
constructed based on sequences of two ankyrin marker genes (ank-2 and pk-1) of these 
Wolbachia strains. For this purpose, BioEdit software and MEGA 7 were used to analyze 
our sequencing results. The qPCR detection targeting the Wolbachia surface protein gene 
indicated that, 36 (64%) out of 56 specimens were infected by Wolbachia. For example, 
Wolbachia endosymbionts were absent in Aedes vexans, culex modestus and Culex 
torrentium. However, Culex pipiens molestus from Gothenburg and Norway had higher 
level of Wolbachia infection compared with same biotype Culex pipiens molestus from 
Hörby, Sollebrunn and Burlöv. Other biotype, Culex pipiens pipiens taken from Narke, 
Simrishamn, Mora and Gothenburg in Sweden, showed higher Wolbachia density in their 
abdomen. All sampling sets from these two biotypes collected from different areas of 
Sweden as well as Norway were validated as significant by Student t-test statistics. After 
phylogenetic tree analysis based on ank-2 and pk-1 genes of Wolbachia, the differences of 
clades showed sequence diversity correlating with mosquito biotype as well as geographical 
differences between Swedish and Norwegian Culex pipiens molestus. While these 
differences in Wolbachia lineages indicate possible breeding barriers between the 
populations, it needs to be tested whether this is mediated by Wolbachia induced 
cytoplasmic incompatibility (CI). Further studies are also needed to determine whether 
presence of different Wolbachia strains might be able to suppress the ability of host species 
to spread avian malaria parasites or other viral infection towards invertebrate as well as 
vertebrate species.



Simulation of Detector Response for Neutron at High and Intermediate Energy
Vitor Jose Shen, Master student in Nuclear and Particle Physics

An open-source Monte Carlo simulation package, Geant4, was used to study the response of liquid 
scintillation detector for high and intermediate energy of neutron, especially fast neutron, done in 2 
parts which named neutron Detector unit1 (“nD1”) and neutron Detector array (“nDa”). In the “nD1” 
part, the detector unit, situations of 2 liquid scintillators, NE213 and NE230, with 4 various diameters 
or heights of cylinder detector sizes and 7 neutron energy points at the range of high and intermediate 
energy, was simulated. The “nD1” simulation result and analysis of detector energy deposit 
spectrum, detection efficiency at 1 MeV neutron energy threshold, escaped neutron angle and energy 
distribution from the detector, was discussed. In the “nDa” part, a total of 1600 cylinder NE213 
detector units was used to construct a detector array simulation in Geant4. Neutron 2D imaging of a 
simple sphere in 7 sizes and two Boolean-build complex objects in materials of Iron, Lead, and 
Aluminium was simulated, by using the energy response of all detector units. A method of detector 
array monolithic micro translation movement was applied in the 2D imaging, compare to an intuitive 
method of all units of “nDa” as pixels, the results were enhanced in quality. 

Battle of the damselflies – will climate change affect competitive interactions
Kim Lea Holzmann, Master  student in Evolutionary Biology
Global warming is affecting you, me and all other organisms on multiple levels across the whole 
world. Mostly, global warming is associated with higher mean temperatures, but it also comes with 
increased temperature fluctuations. These fluctuations are considered to be even more challenging for 
animals than average temperature increases, as they have been demonstrated to decrease survival 
rates significantly. To date, only little attention has been paid to the effects of temperature variation 
on species interactions. However, the temperature-dependence of interacting species is suggested to 
be a major driver of climate-induced extinctions. Hence, for better future predictions and actions on 
climate change more knowledge on how temperature fluctuations affect species interactions are 
needed. In a still ongoing laboratory-based experiment, I use larvae of the native common blue 
damselfly (Enallagma cyathigerum) and as its opponent the invasive blue-tailed damselfly (Ischnura 
elegans) to test, if temperature variations affect the rate of cannibalism within and between the two 
species.

Holography: the property that may help us combine Quantum Mechanics and General 
Relativity
Eduardo Mateos González,  Master student in Theoretical Physics 

Two of the most sucessful physics theories are Einstein's General Relativity and the Standard Model 
(which is a Quantum Field Theory, a combination of Quantum Mechanics and Special Relativity). 
However, unifying them has been a hard problem to crack, despite 100 years of efforts. A 
conjectured property called The Holographic Principle, which is expected to be present in a sucessful 
Quantum Gravity theory, could help us test predictions made by candidate theories by testing the 
behavior of the Universe at higher energy scales just by looking at lower energy phenomena.



The Student Conference at the Faculty of Science and Technology, Uppsala Uni-
versity, is arranged by DiaNa Communication Training. The goal of DiaNa is to 
prepare students for their future careers by offering subject integrated training
in communication skills. Oral and written presentations as well as group inter-
action is part of the training. 

The Student Conference offers an opportunity to listen to exciting talks and also 
the chance to talk in front of a larger audience and to get feedback afterwards.  

Next year it may be your turn to accept the challenge! 

Read more on the web page: 
http://www.diana.ibg.uu.se/ 

Hacking for Conservation: Recovering an Endangered Raptor
Adriana M. Cintrón Santiago, Master  student in Evolutionary Biology

Developed by falconers, hacking is a method used to train young raptors to hunt. This method has 
been successfully adapted to release captive-reared raptors back into their natural habitat. Despite 
being a common method used in conservation to restore populations of endangered raptor species, 
very little is known about the hacking of Accipiters (forest-dwelling hawks) for recovery 
purposes. The endemic and endangered Puerto Rican Sharp-shinned Hawk (SSHA, hereafter) has 
suffered a decline to vulnerably low numbers due to the synergic effects of recent hurricanes, 
habitat change, nest predation, and high mortality in nestlings caused by nest infestation of bot 
flies (Philornis spp.). To combat these threats, captive propagation techniques such as artificial 
incubation, hand-rearing and hacking were implemented in 2018 to increase SSHA productivity. 
Information about the hacking process and structure designs adapted specifically for Accipiters is 
provided. During the breeding season of 2021, we hacked 11 SSHA with 100% fledging success. 
Daily observed behaviors include extensive usage of the hack tower branching to learn how to 
perch, fly and hunt prior to spending prolonged time away from the tower. Lessons learned and 
procedures developed to recover the SSHA can be used for future conservation of other threatened 
Accipiters.

Wolbachia, the possibilities of disease prevention in mosquitoes
Fahmida Zaman Irin, Master student in Biology

Wolbachia are common intracellular bacteria which naturally infect different types of mosquitoes, 
flies, other insects as well as mites and spiders. They can affect hosts in multiple ways such as 
changing reproductive systems in mosquitoes. This might be an attractive biocontrol tool to 
reduce virus mediated disease transmission towards vertebrate (e.g. animals) and invertebrate (e.g. 
mosquitoes, mites, and insects) species. In this study, mosquito specimens collected from different 
areas in Sweden and Norway as well as Culex mosquitoes from Mali, Africa were screened for 
Wolbachia presence. All mosquito samples were assayed to identify the presence of Wolbachia. 
In addition, sequencing was performed, and data was analyzed based on sequences of two 
common marker genes of these Wolbachia strains. Our study showed that 36 (64%) out of 56 
specimens were infected by Wolbachia. For example, Wolbachia was found in higher amount in 
the samples from Gothenburg and Norway than other cities from Sweden. Our sequencing data 
revealed Wolbachia diversity correlating with different types of mosquitoes as well as 
geographical differences between Sweden and Norway. While these diversities of Wolbachia 
indicate possible breeding barriers between the mosquito populations, it needs to be tested 
whether this is mediated by Wolbachia-induced changes of reproductive system in mosquitoes. 
Further studies are also needed to determine whether presence of different Wolbachia might be 
able to suppress the ability of mosquito species to spread malaria parasites to the bird population 
or other viral infection towards insects as well as animals.

Backscattering Imaging in an Atomic Force Microscope
Christian Gruber, Master student in Physics

My Bachelor's thesis aimed at installing a laser into the system of an existing atomic force 
microscope (a device that may measure the height surface structure on a nanometer scale). The 
main goal was to get rid of aberrations such as astigmatism and make first measurements.



How to save a turtle paradise
Oliver Sundin, Bachelor student in Biology

Today over 41000 species are endangered according to the IUCN, one of which is the green sea 
turtle. Akumal is a bay in Mexico which directly translates to "place of the turtle" in mayan, this 
bay attracts tourists because of its turtle population. The health of the turtle population has 
decreased due to climate change and unregulated tourism. To prevent the population's continued 
reduction, non-profit organizations such as Operation Wallacea are working with the local 
community to protect the turtles from the stress associated with tourists. This is done by 
suggesting regulations for tourism which still allow for tourists, but also allow the turtle 
population to recover from the stress. The changes have already had positive effects on the turtles’ 
health shown by reduction in stress induced tumors. They are also starting to work against the 
effects of climate change, which is degrading the quality of seagrass in the bay through 
eutrophication. 

EYM Recursion Relation in Scattering Amplitudes
Chen Huang, Bachelor student in physics

EYM recursion relation is an effective relation dealing with scattering amplitudes which is 
associated with graviton. In this thesis, we generalized EYM recursion relation from massless 
matter particle amplitudes to massive matter particle case by using BCFW relation.




