
Student Conference in Science 

and Technology — October 9, 2019

Ekman and Fries lecture halls, Evolutionary Biology Centre (EBC) 

Program and abstracts 

12.00-13.10  

Registration outside Ekman and Fries lecture halls, EBC, Norbyvägen 14 

13.15-13.25  

Welcome and introduction 

13.25-13.40   

Invited speaker Ekman lecture hall: 

Markus Sjöblom: Melatonin — a magic hormone for a great gut-feeling! 

Invited speaker Fries lecture hall:   

Joseph Nordgren: X-ray colour vision reveals secrets of materials 

Student presentations in Ekman lecture hall: 

13.40-13.55 

César García: My vacuum and your vacuum ain’t the same vacuum: quantum 
fields and gravity 

13.55-14.10 

Bernabé Ramírez Sánchez: Browsing damage of Moose in relation to plant di-
versity in Gävleborg county, Sweden 

14.10-14.25 

Sveva Castello: Beyond Einstein: cosmic voids and galaxy clusters in modified 
gravity scenarios 



14.25-14.40 

Lisa Ahrens: Antibiotic resistant bacteria and genes in the environment 

14.40-14.55 

Amanda Gruvnäs: Sjön som försvann 

14.55-15.00 

Voting and award for best student presentation. Concluding remarks. 

Directly after the conference upstairs in lecture room 2: Feedback session

for presenters and feedback providers. 

Student presentations in Fries lecture hall: 

13.40-13.55 

Gideon Elfrink: Driven by the sun 

13.55-14.10 

Grace Davidson: Acoustic niche partitioning of Bruneian pond breeding anurans 

14.10-14.25 

Toivo Tuma Niemi: Do Stars Eat Their Own Children? Hypothetical Speculat-
ions About the More Barbaric Side of our Universe 

14.25-14.40 

Erik Palm & Johanna Cederblad: Biomass Destruction: Unlocking the

potential of "green gold" 

14.40-14.50 

Voting and award for best student presentation. Concluding remarks. 

Directly after the conference upstairs in lecture room 3: Feedback session

for presenters and feedback providers. 



Abstracts — Student Conference 2019 

César García: My vacuum and your vacuum ain’t the same vacuum: 
quantum fields and gravity 

Quantum Field Theory is one of the cornerstones of modern Theoretical Physics 
research. To say the least, this formalism lies at the very heart of the Standard 
Model of Particle Physics, which has allowed us to explain each and every natu-
ral phenomenon in the universe using only a few fundamental ingredients to ac-
complish so: the elementary particles. That is, each and every phenomenon, ex-
cept for gravity. 

What happens when we introduce gravity in the equation? As of today, we don’t 
have a definitive answer to that question. However, even though we can’t give 
an exact and full description of the interaction between gravity and the elemen-
tary particles, we can try to do some kind of naive approximation to the pro-
blem. 

In this presentation I will discuss how gravity affects quantum fields at a se-
miclassical level, that is, forgetting about the still unknown quantum nature of 
gravity itself and working with what we already know. In doing so, we will 
arrive at an unexpected and shocking truth, the so-called Unruh effect, that will 
make us question the very concept of vacuum and what an elementary particle 
is. 

Bernabé Ramírez Sánchez: Browsing damage of Moose in relation to 
plant diversity in Gävleborg county, Sweden 

For several decades, Moose population (Alces alces) in Sweden has been 
growing considerably. This increase has resulted in a greater impact and damage 
in trees, especially in Scots pine (Pinus sylvestris) which is the basis of Swedish 
forestry and, therefore the economical losses are considerable. For this reason, 
for several years, to know Moose feeding behaviour and to look for measures to 
reduce it is impact on forestry have marked the guidelines of research. The 
Moose damages the pine mainly in winter, when there are no herbaceous plants 
and deciduous trees to eat. This project has focused on reducing the moose da-
mage from a biodiversity point of view, following a line similar to the "Optimal 
forage theory". According to this theory, a moose selects the food according to 
the composition and the richness of the species. Results have conducted to relat-
ion plant-richness with Moose Browsing Damage on Scots pine and with more 
abundance of trees around a Scots pine, Moose Browsing Damage decreases 
considerably. In this project I also study the association between Moose activity 
and the plant-richness. Both (Moose Browsing damage on Scots pine and Moose 



activity) were tested with Shannon´s and Simpson´s index, two biodiversity in-
dexes. 

Sveva Castello: Beyond Einstein: cosmic voids and galaxy clusters in 
modified gravity scenarios 

The current cosmological model predicts that the greatest contribution to the 
cosmic density comes from mysterious dark components: dark matter and dark 
energy. The lack of theoretical motivation for their existence is the starting point 
for alternative theories that aim to explain the most important features of the 
Universe, such as its accelerated expansion, by modifying gravity instead. A 
possible way of evaluating the correctness of these modifications is to gather the 
information contained in the large-scale structure of the Universe, composed by 
galaxy clusters and cosmic voids. This is one of the goals of the ESA satellite 
Euclid, launched in 2022. However, how can we be sure that Euclid will be able 
to provide the answer we are looking for? In my talk, I will discuss the possible 
outcomes of the Euclid mission through the so-called "Fisher matrix method" 
and give the example of f(R) modified gravity. 

Lisa Ahrens: Antibiotic resistant bacteria and genes in the 
environment 

Antibiotics are antimicrobial substances, and kill or inhibit the growth of 
microorganisms. However, the resistance of microorganisms against antibiotics, 
i.e. antibiotic resistant bacteria (ARB) and antibiotic resistance genes (ARGs) 
has become a global concern. The antibiotic resistance is based on natural se-
lection, i.e. the adaptations of organisms to survive and multiply in their envi-
ronment. Antibiotics can be produced naturally by bacteria, but the increasing 
usage of antibiotics for human health and animal food production, has resulted 
in an increasing number of ARBs and ARGs in the environment. Thus, bacteria, 
which occur under natural conditions, get mixed with exogenous bacteria, which 
create selective and ecological conditions for horizontal gene transfer and new 
resistant strains can arise. ARGs can also be directly taken up by bacteria. Sour-
ces of ARBs and ARGs in the environment are hospitals, wastewater, and 
agricultural runoff, which can impact aqueous and terrestrial environments. 
These environments are considered to be reservoirs for ARGs, since they are im-
pacted by antibiotics and antimicrobials from various origins. The spread of 
ARBs and ARGs in the environment is thought to promote novel resistance 
mechanisms and the selection pressure could favour the evolution towards 
ARBs in the environment. 

Amanda Gruvnäs: Sjön som försvann 

Aralsjön var innan 1960-talet fjärde största insjön i världen. Aralsjön är en en-
dorheisk sjö som innebär att den saknar utlopp och fylls på av vatten från olika 



floder. På grund av Sovjetunionens intresse att expandera bomullsodlingar i 
Centralasien, användes mestadels vattnet från floderna som konstbevattning till 
bomullsodlingar. Detta ledde till försvinnandet av nästan hela sjön eftersom flo-
derna inte längre kunde strömma in i sjön. Detta ledde till negativa konsekven-
ser för både miljön, människorna och ekonomin. 

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/ 

Gideon Elfrink: Driven by the sun
A new type of spacecraft is emerging that makes use of sunlight to generate 
`thrust’. Although photons – the particles that make up light – have no mass, 
they do carry momentum (and energy). By mounting giant sails to a spacecraft 
this momentum can be harnessed: each solar photon that hits the sail gives it a 
tiny little push but given a lot of time the spacecraft could in theory reach 
considerable speeds. I will explain the physics behind these light sails, talk 
about current space-missions to prove the concept and show ideas to use this 
technique for interstellar space travel.

Grace Davidson: Acoustic niche partitioning of Bruneian pond 
breeding anurans
Biotic responses to environmental change drive diversification. With 
anthropogenic activity causing rapid change, it is becoming increasingly 
important to understand processes such as diversification and ecosytem 
dynamics. Studying resource partitioning provides insight into these processes 
and can provide useful information for conservation planning and predictions. 
This research took place in a remote pond in the Ulu Temburong National 
Park, Brunei Darussalam, which is a biodiversity hotspot. It looked at acoustic 
niche partitioning in four species of pond breeding anurans with a focus on 
structural characteristics, including frequency, note duration and number of 
pulses, as well as timing. Hylarana luctuosa showed significant differences in 
all parameters from all other species. Polypedates macrotis and P. Otilophus 
and Occidozyga sumatrana had overlap in frequency and note duration, but 
differences in number of pulses. This provides insight into what species may 
be able to co-exist and can be useful in forming effective translocation plans. It 
can also assist in predicting the vulnerability of an ecosystem to invasion by 
knowing how much of the available niche is occupied and whether there is a 
suitable vacant niche for potential invaders.



Toivo Tuma Niemi: Do Stars Eat Their Own Children? - Hypothetical 
Speculations About the More Barbaric Side of our Universe
Our sun and some other solar twins (stars that are very similar to the sun) contain 
different amounts of elements than the majority of the solar twins. We don't know 
why, but one explanation might be that these stars have engulfed a planet. The idea 
is that the planet will ""pollute"" the surface of the star when it is engulfed.
As my Bachelor thesis, me and my supervisor Bengt Gustafsson investigated how 
common planet engulfment might be by doing a large number of computer 
simulations. We had a planet orbiting the sun, made another star pass the sun at 
close distance and observed how the gravity from the second star affected the 
planet. We concluded that stars are terribly bad parents.

Erik Palm & Johanna Cederblad:  Biomass Destruction: Unlocking the 
potential of "green gold"
Lignin is the second most abundant organic polymer on earth. It is heterogeneous, 
consists of a variety of phenolic groups and is highly branched. Every year the 
paper industry accumulates approximately 50 Mt of lignin as a waste product, 
which is immediately combusted. Studies have shown that the potential 
degradation products and monomers of lignin can be used as building blocks for 
future applications. This project aims to generate a multi-enzyme system, based on 
characteristics of wood-decaying fungi, to efficiently process lignin into high-
value chemicals. To achieve this, Pichia pastoris is engineered to express 
horseradish peroxidase (HRP) and aryl-alcohol oxidase (AAO). HRP degrades 
lignin under consumption of hydrogen peroxide. AAO, in turn, utilises parts of the 
degradation products to create more hydrogen peroxide, forming a self-sustaining 
system. Both enzymes are fused with a secretion tag to create a continuous cell 
factory, where the supernatant contains the desired enzyme mixture."

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




