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Ziv Laron- Eitahn

Advisor: Ornella kawer
Supervisor: prop. Mor Nahum

The effects of transcranial electrical stimulation
and cognitive training on children with ADHD

Attention deficit hyperactivity disorder (ADHD) is a neuro-psychiatric
disorder which affects cognitive abilities. Transcranial electrical
stimulation (TES) is an electrical brain stimulation method, which
affects the brain's action potential. This work aimed to evaluate the
effects of a combination of TES and cognitive training, in the form
of computer games, on children with ADHD. A group of 20 children,
aged 7 - 12 years, who suffer from ADHD, participated in the study.
The treatment led to a decrease in patient impulsivity and hyperactivity.
In addition, improvements in several executive functions (EFs),
including resistance to visual and auditory distracters, working
memory, monitoring, environment organization and inhibition, were
noted. The research confirmed that the treatment increases beta
waves, which indicates improvement in attention. Furthermore,
several correlations were drawn between the effects of treatment
on different clinical ADHD symptoms and various EFs.

The purpose of this study was to examine the effects of combined
TES-cognitive training treatment on children diagnosed with ADHD.
Currently, TES is not being used as a treatment for ADHD, but might
improve current treatment.The main uniqueness of this research lay
in the combination of different treatments and evaluations to extract
as much knowledge as possible.
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Liele Cayam-Rand

Advisor: Arielle Hochberg
Supervisor: dr. Tal Burstein Cohen

The role of Protein S in the clearance of myelin
by microglia following traumatic brain injury

Traumatic brain injury (TBI) is one of the main causes of death
and disability including mental and motor impairments, worldwide.
Improving the recovery from TBI remains a major public health
challenge due to the complex pathologies and individuality of each
case. Damage from TBI occurs in two phases: the primary injury,
which includes considerable cell death and debris and the secondary
injury, when the inflammatory response, essential for destroying
pathogens and initiating tissue repair, becomes sustained, hindering
recovery, due to further cell activation and release of inflammatory
mediators. In TBI, the intensity of the injury can cause damage to
axonal tracts and white matter, resulting in myelin damage and
myelin debris. The presence of this debris prevents the myelin sheath
from regenerating around the axons. Microglia cells are responsible
for clearing the myelin debris, which is essential for myelin sheath
restoration. Microglia cells remove harmful or dead cells or debris
via phagocytosis, which is activated and regulated by TAM receptors
located on the microglia membrane. Protein S, one of the TAM receptor
ligands, activates the TAM receptors on the microglia cells, eliciting
morphological changes in the cells and activating their phagocytic
properties. Preliminary research in the lab has found that deletion
of Pros1, the gene encoding Protein S, in microglia cells of a mouse
model, leads to microglia cell deformation, which reduced their
phagocytic efficiency under homeostatic conditions. Accordingly, we
sought to evaluate the effect of deletion of Protein S in microglia
cells, specifically during myelin clearance, following TBI. The results
of our study suggest that Protein S plays a role in myelin clearance
by microglia cells following TBI. We found that the mice bearing
microglia cells that did not express Protein S cleared a significantly
smaller amount of myelin debris than the control mice with microglia
cells that expressed Protein S.

These findings indicate that Protein S plays an important role in
microglia cell function and initiates repair in the brain following TBI.
This information can be used to further research the subject and
eventually find a treatment that will prevent the secondary injury
of TBI and minimize the damage it causes in the brain.
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Naama rosenberg

Advisor: Robert Goldstein
Supervisor: prop. Alex Binstock

Localization of the action potential initiation site
in an inflamed versus a healthy cornea

Studies have shown that several cytokines are released under
inflammatory conditions, which then affect the availability of voltage-
gated sodium channels, thereby impacting the excitability of certain
neurons and increasing sense of pain. To characterize the precise
impact of these cytokines on pain signaling, and on the localization of
the site at which between initial depolarization shifts to initiation of
the action potential, we used electrofluorescence methods to model
neuron activity in the mouse cornea. We measured the location
along the axon at which the action potential begins under healthy
versus inflammatory conditions, after opening potassium channels
and blocking sodium channels in the cell. We found following such
manipulation of cells under inflammatory conditions, in which cytokine
secretion increases pain sensation, pain sensations were reduced.
These findings suggest that pain treatment can involve manipulation
of potassium channel activity, e.g., by opening the channels in cases of
inflammation. The cell imaging findings aligned with mouse behavior,
measured by counting the number of times it blinked and wiped its
eyes. This work provides critical insights into understanding the basic
mechanisms underlying healthy versus pathological-inflammatory
conditions. This information will contribute to the development of
biotechnological methods to treat inflammation and other pathological
conditions.
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Amitai Saidel

Advisor: Ornella kawer
Supervisor: prop. Mor Nahum

The effect of brain stimulation in children with
attention deficit disorder on executive functioning
and clinical symptoms and their interaction

Attention deficit disorder (ADD) is one of the most common neuro-
behavioral disorders in children and adolescents. ADD is characterized
by various clinical symptoms and impaired executive functioning .
Pharmaceutical agents are the most common treatment for ADD, but
are ineffective in approximately 30% of patients and has many side
effects. In this work, the effect of an innovative brain stimulation
therapy on ADD patients was assessed using various questionnaires
which were completed by patient caregivers, results of various tests
performed during the treatment period and post-treatment brain wave
frequencies. The results of the various assessment categories were
compared, e.g., comparison between the effect of treatment on clinical
symptoms and executive functioning, the effect of treatment on brain
wave frequency as compared to the effect of treatment on clinical
symptoms, and others. After analyzing the results, we identified
novel correlations between the treatment effect as registered by the
various assessment tools, previously unknown effects of treatment
on various symptoms, and a direct correlation between the effect
of treatment on clinical symptoms and on brain wave frequency.
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Zohar Cohen

Advisor: Dr. Nina Feinstein
Supervisor: prop. Tamir Ben-Hur

Clinical deterioration in Alzeheimer's patients
following illness

Background: The establishment of a link between infectious
diseases and Alzheimer’s disease, raised the need to understand the
mechanisms mediating peripheral or cranial inflammation. Additional
research demonstrated a central role of microglia in mediating cranial
inflammation, with the Toll-like receptor (TLR2) being a key agent in
the destructive effect of the inflammation on microglia (amyloidp).
Manipulation of TLR2 activity was shown to improve Alzheimer’s
disease. In a study performed in Professor Ben Hur’s laboratory,
both intracerebroventricular and peripheral injection of zymosan (a
TLR2 agonist) led to a significant decrease in the number of neurons.
In light of the importance of activation of the TLR2-LTA axis, a
mechanism common to many Gram-negative bacteria, this work
aimed to examine whether peripheral exposure to an LTA agonist
also affects neurons and to assess the risk to Alzheimer’s patients
during such infections.

Methods: This study was conducted in two groups of mice - WT
healthy mice and AD mice (Xfad5). At the age of 7 months, each
mouse was treated with repetitive abdominal LTA injections. The
injections were administered at the age of 7 months, to enable
determination of the number of neurons at an age when there is
already brain pathology but no decline in neuron counts. Mice were
sacrificed on day 14 of the experiment. Frozen brain samples (10
mm) were immunofluorescently stained and the number of neurons
in the cortex was determined.

Results: LTA injection led to a 30% reduction in cortical neuron counts
in WT mice and to a 37% decline in Xfad5 mice.

Conclusions: Peripheral exposure to an infection mediated by LTA
impacts neuron counts, independently of Alzheimer’s disease.
Nevertheless, as the brain and the immune system are impaired in
Alzheimer’s patients, peripheral infectious diseases mediated by LTA
can lead to deterioration of Alzheimer’s disease .
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Lior Shalem

Advisor: Arielle Hochberg
Supervisor: Dr. Tal Burstein

The impact of protein S on microglia functioning
in the brain

Microglia are immune cells in the brain.To preserve homeostasis
in the brain, they clear dead and harmful cells via phagocytosis.
Phagocytosis by microglia is mediated by TAM receptors and two
ligands called PROS1 and GAS6. In addition, microglia are a central
part of clearance and restoration of areas damaged by traumatic brain
injury. Traumatic brain injury is an injury that induces massive cell
death and opening of the blood brain barrier. Breakdown of this
barrier enables entry of cells from the periphery. | hypothesized that
macrophage cells enter the brain. Macrophages are the counterpart
to microglia in the periphery.

This study assessed how PROS1 deficiency affects microglia in
the young brain and sought to determine whether macrophages
penetrate the brain following traumatic brain injury. In the study
regarding macrophage entry, | found that the antibodies | used bind
both microglia and macrophages. | found an antibody that specifically
binds microglia and discovered that it is weaker when microglia are
activated; as a result, there is currently no way to demonstrate
macrophage entry to the brain following traumatic brain injury. In
the study of the effect of PROS1 on microglia, | found that PROST
deficiency in microglia is associated with decreased cell functioning
in two aspects - the number of dead cells and the number of cups.
This research is important as understanding the role of PROS1 and
the effect of its absence can contribute to our understanding of the
ligand and its relation with any receptor. In the future, a deeper
understanding of the ligands and the receptors can assist in artificial
regulation of the cells when they lead to an inflammatory response
or participate in an autoimmune disease.
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Sama Malhem

Advisor: Michal Staum

Supervisor: Dr. Ithai Rabinowitch

Modified synaptic connections following sensory damage in a C.
elegans model

My research aimed to understand the basic mechanisms underlying
the commonly occurring, yet still barely understood phenomenon of
cross-modal plasticity. This phenomenon occurs when a specific
sense is impaired or lost, leading to a change in the synapses between
the neurons regulating it and other senses, or to modification of
the synapses of the particular sense in various areas of the body.
This change can lead to the impairment, or, as generally occurs, to
the enhancement of another sense. To determine whether this
phenomenon exists in the C. elegans nervous system, behavioral tests
were performed on two mutant C. elegans strains with impaired sense
of touch (one strain with impaired release of the flp-20 neuropeptide
and another strain with full deletion of the TRN) and compared to wild
type behavior. We were surprised to note differences in the smell
function of the two mutant strains. We therefore began studying
the underlying molecular mechanism and checked whether there is
a direct link between TRN and cross-modal plasticity mediated by
neuropeptides. Our results demonstrated likely a direct link between
secretion of the nlp-7 neuropeptide and inhibition of the synapse.
Subsequently, we concluded that this specific neuropeptide and flp-
20 likely have opposing effects, which seemingly directly correlates
with the presence of TRN and cross-modal plasticity mediated by
this neuropeptide. These findings are a major step forward in the
study of the molecular mechanism underlying this phenomenon and
will serve as the basis for future study of this effect.
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Tamar Meshorer

Advisor: Libi Feigin
Supervisor: prop. Adi Mizrahi

Auditory categorical perception in mice and the
link between the frontal cortexes and auditory
regions of the brain

Contemporary scientific literature has established that rodents have auditory
categorical perception capacities and that processing of new sounds occurs,
at least partially, in the auditory cortexes. However, little is known about
the capacity limits of animals, and particularly of mice, to learn sound
categories, and even less is known about information processing in the
auditory cortexes and beyond.

In our lab, we conducted an experiment in which we showed that mice
can distinguish between two acquired auditory categories - between rising
sounds and descending sounds, and to behaviorally express this perception
- i.e., tolick the water bottle nozzle for one category and avoid drinking
for the other. The rising sounds served as target sounds, signaling to the
mouse to lick the nozzle, while the descending sounds served as non-target
sounds, instructing the mouse to avoid licking the drinking rod.

We observed similar mouse behavior for acquired and nonacquired stimuli,
namely, the mice learned to generalize the categorical regularity beyond
“rehearsal” of the acquired stimuli. These behavioral results will serve as
a basis for future behavioral research and continued electrophysiological
research.

In parallel, we conducted an additional experiment in the lab, to characterize
the link between the frontal and auditory cortexes. Most of the literature
indicates that the frontal cortexes are responsible for high-level integration
and final decisions regarding behavioral output in animals. Therefore,
we expected that behaviorally expressed acquired auditory information
will stem from the auditory regions of the frontal cortexes, where they
will ultimately be translated into actions. We conducted a study aimed
at identifying anatomical links between the auditory and frontal cortexes
in mice. The study results demonstrated that the auditory cortex extends
axonal branches, enabling vigorous transmission of information to the
frontal cortexes and the orbitofrontal cortex (one of the two studied frontal
cortexes). In addition, we showed that regions more advanced in the
hierarchical stages of auditory processing send a larger number of axons
to the frontal cortexes. We noted that the temporal association cortex
(TeA), which is high up in the processing hierarchy, extends more axons
to the orbitofrontal cortex as compared to the primary auditory cortex.
These findings demonstrated that mice successfully learn to distinguish
between two groups of stimuli and that a link exists between the TeA and
the frontal cortexes. Therefore, we hypothesize that the TeA is a key
element in auditory categorical perception processes, acting as a central
processing station in the medium between perception of the stimulus and
behavioral animal response to the stimulus.
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Yoav Nisenboum

Advisor: dr. Nina Feinstein
Supervisor: prop. Tamir Ben Hur

The role of the BBB in clinical deterioration in
Alzheimer's patients following infectious diseases

Alzheimer’s disease is the central cause of dementia and is a global
concern with vast social and economic implications. The disease
primarily manifests by neuronal death, characterized by memory loss
and cognitive problems. The main signs of Alzheimer's disease in
the brain tissue are Ab amyloid deposits and TAU protein deposits.
Many studies have indicated that brain inflammation plays a central
role in neurological alterations observed in Alzheimer’s patients. The
inflammation is not considered the etiological cause of the illness,
but is linked to its deterioration. Microglia are cells responsible for
activating the immune system in the brain and serve on the frontline
of protecting the brain from damage. In a study recently performed
in the lab, it was found that acute peripheral infection mediated by
zymosan (an activator of the toll 2-like receptor on microglia), leads
to neuronal death in Alzheimer mice.

In this study, we aimed to assess whether neuronal damage is mediated
by opening of the blood brain barrier, which subsequently activates
microglia. To this end, we compared the nonspecific deposit of
mouse antibodies in 7-month-old mice that were healthy or carried
an Alzheimer’s mutation, following peripheral injection of zymosan.
Computerized quantitation of antibody deposit found no differences
between the study groups. The assessment will have to be repeated
using more sensitive methods, e.q., leakage of agents from breached
blood vessels. This method will provide for higher sensitivity to
minor changes, which are sufficient for penetration of molecules
such as zymosan.
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Orr Breiman

Advisor: Robert Goldstein
Supervisor: prop. Alex Binstock

The involvement of Kv7 potassium channels in
generation of action potentials at the tips of pain-
sensing neurons

Kv7 is a voltage-gated potassium channel involved in pain sensing
and affects the rate of action potential firing. A previous study in
nociceptor cell bodies demonstrated that Kv7 is involved in two
important roles of potassium leakage: regulation of extracellular
depolarization and setting the resting voltage of the cell. The role
of the channel at nociceptor terminals was unknown. To determine
the effect of the Kv7 channel in this area and whether it has a role
in defining the location of initiation of an action potential or whether
it impacts the amplitude of the response to certain pain stimuli, we
used an electrofluorescence method for in vivo imaging of nerve
activity in the mouse cornea. The experiments were performed at two
locations, i.e., the terminals and the SIZ. Blockage of the channel at
this location led to increased nerve activity, while opening the channel
which subsequently increases its activity, led to decreased neuronal
activity. The Kv7 potassium channel was primarily important after
initiation of the action potential in the nerve fibers, in determining
the magnitude of the neuronal response to a certain stimulus. This
work was unique in that it used electrofluorescence methods instead
of standard electrophysiological methods which were impossible to
use due to size and spatial limitations. This method provided for
the best means for learning about the regional electrical activity. In
addition, this work focused on mechanisms of electrical transfer of
pain information in the most relevant location. The importance of
this work lies primarily in its potential to provide basic insights into
the general mechanism, and to eventually develop an appropriate
pharmaceutical therapy for pathological conditions.
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Eli Katzh

Advisor: Dr. Yael Fridman Levi
Supervisor: Prop. Ester shohami

New use for receptor drug blockers for cognitive
and motor improvement after head trauma

Brain injury is a mechanical injury to the brain, whose global prevalence
is high. Following the injury, there is prolonged (months and sometimes
years) inflammatory activity in the brain, which impairs motor, cognitive
and emotional functioning. Although these injuries are common and
have been extensively studied, no approved pharmaceutical treatment
is available to improve functioning in brain injury patients.

Several directions can be taken to find a treatment for brain injury.
It has been demonstrated that the chemokine receptors CXCR4 and
CCRS, which are associated with immune cell activity and motility
in the body, are also involved in neurological activity in the brain
and may be involved in the injury process. Therefore, we monitored
brain function in mice suffering from brain injury and treated with
antagonists of these receptors. Maraviroc is a drug which blocks
the CCRS5 receptor and Plerixafor blocks the CXCR4 receptor. We
found that these drugs indeed improve brain functioning after brain
injury. To understand their mechanism of action, we quantified the
number of brain immune cells in the brain and blood at two times
points post-injury, using immunological markers and FACS.

The results of this study demonstrated that the two drugs, which
have already been shown to improve post-injury brain functioning,
had short-term activity in reducing the number of immune cells in the
brain and blood. In addition, we found that Plerixafor, in contrast to
Maraviroc, had a long-term effect on the brain by both improving the
permeability of the blood brain barrier, which reduces the penetration
of cells into the brain, and by reducing the activation/number of
microglia in the brain.
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Loren Reiman

Advisor: Sivan Gelb
Supervisor: Dr. Ayal Ben Zvi

The effect of the circadian clock on the
permeability of the blood-brain-barrier through
the expression of Claudins and Z0-1

The circadian clock/rhythm is @ mechanism found in several organisms,
that regulates different processes according to a 24h cycle. Brain
pathologies have been found to be related to circadian rhythm injury,
among others, due to hyperpermeability of the selective blood-brain
barrier (BBB). The BBB does not enable diffusion of large molecules
into the brain tissue (including drugs targeted to the brain), thereby
maintaining a stable brain environment, which is essential to its activity.
The selectivity of the barrier is made possible, by tight junctions
(TJ) that are composed of proteins that attach to the endothelial
cells of the capillary, including the proteins Claudin5 and ZO-1. The
purpose of this work was to determine whether there are changes
in the expression of these TJ proteins in the intact BBB of wild type
mice, at different time points within a 24h cycle - 8AM and 8PM.
The results showed that Claudin5 expression decreased between
the morning and the evening, whereas ZO-1 expression increased.
These findings will constitute the basis for future research on the
physiological mechanism underlying circadian clock changes and may
improve brain-targeted pharmacological treatment by determining
the correct timing of treatment delivery.
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Ayelet Grinberg

Advisor: Osher Piaxel
Supervisor: prop. Sigal Ben Yehuda

Assessment of the role of Bacillus subtilis factors
on interbacterial communication during SPO1
bacteriophage infection

This work attempted to understand whether there is a form of
communication between Bacillus subtilis bacteria during infection
by phages, in general, and by phage SPO1, in particular. It is known
that plagues that form on a petri dish due to the infiltration of a
phage, do not spread indefinitely, but are sometimes stopped and can
sometimes shrink. In a still unpublished laboratory study, strains with
mutant YjbH and Spx, two factors naturally expressed in B. subtilis,
formed plagues of sizes different than those of WT bacteria. These
findings raised the question of whether these factors have an effect
on the nature or speed of the infection. In the following work, these
factors and their role in bacterial communication when interacting
with bacteriophages, were studied in depth.

First, a genomic homologous transformation and recombination
were performed to produce strains with the relevant knockout, and
expressing a background fluorescence (mCherry) distinct from the WT
fluorescence (GFP), enabling differentiation using a plurimeter and
a microscope. To examine the effect of absence of the two factors
on bacterial proliferation and/or viability during infection. the strains
were grown to the desired optical density (OD), and mixed in various
combinations (WT + yjbHA/WT + Aspx). The cultures were then
infected with PAGE SPO1 and examined using a spectrophotometer
that allows, among other things, to examine fluorescence parameters
and thus differentiate between the two bacterial strains in the mixed
culture. This method enabled us to identify that the yjbHA strain
exhibited a faster mortality rate at the time of infection, which
decreased in the presence of WT bacteria. Aspx, which exhibited a
slower mortality rate, increased survivability in the presence of WT.
A similar trend was observed when examining the mixed cultures
under a fluorescence microscope. AyjbH were less viable, but the
presence of WT served as a rescue. spxA exhibited some tolerance
to phages, which improved further in the presence of WT.

From these results it can be concluded that there are indeed interactions
between B. subtilis bacteria upon infection with the bacteriophage
SPO1, but further experiments are needed to fully understand the
process. This work is another small step toward understanding
the bacterial mechanism that is activated as a defense response
during phage infections. Understanding this mechanism in depth will
enable the implementation of various phage therapy applications and
streamline existing treatments.
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Perach Carlibach

Advisor: Joanna Zamel
Supervisor: Dr. Nir Kalisman

Identification of protein-protein interactions in
live yeast cells via formaldehyde crosslinking and
mass spectroscopy

This work attempted to develop an innovative XL-MS-based
technique for identification of interactions between proteins and
protein structures in live yeast cells. Proteins are organic molecules
that play central roles in live cells, such as respiration, energy and
fighting infection. Identification of interactions between them can
broaden our understanding of intercellular processes and assist in
developing drugs for diseases caused by lack of or abnormal interactions
between proteins. This study used the formaldehyde crosslinker,
a molecule which links between amino acids of proteins, as well
as mass spectroscopy, to identify interactions between and within
proteins of live yeast cells. Use of formaldehyde as a crosslinker
is new and offers advantages over other crosslinkers - it is a small
molecule which can easily penetrate all parts of the cells, reacts easily
with proteins, binds all amino acids and is inexpensive. The study
showed that formaldehyde successfully penetrated the yeast cells
and formed links between and within proteins. This work has set
the path for a novel method for deciphering interprotein interactions.
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Lavie Shler

Advisor: Shelby Rinehart
Supervisor: prop. Dror Hawlena

Direct effects of snail physiology and behavior on
desert ecosystem activity

This work is an Ecology term paper that deals with understanding the
impact of animals on their surroundings, and particularly on the effect of
two snails in the central Negev, Trochoidea seetzeni and Sphincterochila
prophertarum, on nutrient recycling in the soil crust. Previous works
have focused on various physiological aspects of these snail species
and on the effect of various animals on different ecosystems. This
work aimed to specifically assess the effects of these snails on desert
ecosystems.

At first, we drove to the selected research site, near Ovdat, in the central
Negev and set up the experiment. The experiment was comprised of
30 round plots. In 20 plots, we placed 5 snails of a single species per
plot, while the remaining 10 plots served as controls, with no snails. In
addition, an artificial plant, rock and a bag of vegetal debris was placed
in each plot. Approximately three months later, the experiment was
terminated and soil crust samples and the bags of vegetal debris were
collected from each plot. To determine the degree of decomposition
induced by the snails, we weighed each bag of debris and compared
the average weights of the bags from the plots with each snail type.
To understand the effect of the snails on respiration processes in
the crust, soil crust samples were placed in vacuum containers and
incubated, after which, released carbon dioxide levels were measured
in each sample. Thereafter, crusts were labeled with the 15N and 13C
isotopes and were shipped to the University of Georgia in the United
States, where the amount of isotype absorbed in the crust and the overall
mass of carbon and nitrogen in the samples were determined. The
measurements demonstrated that the snails increased decomposition.
Carbon fixation measurements showed that the snails increased the
carbon pools in the crusts and enhanced the carbon fixating-capacities
of the soil crust. Overall nitrogen and nitrogen isotope measurements
showed no change - possibly due to a flaw in the nitrogen we used
for labeling. Respiration measurements showed that less respiration
occurred in soil crust samples from plots with the snails as compared
to plots with snails.

These results lead to several conclusions. The snails accelerate various
ecological processes, such as decomposition, likely as a result of their
feeding on the vegetal debris. In addition, the snails consume specific
parts of the crust - selective feeding, which seemingly reduces respiration
and enhances carbon fixation in the crust. This work contributes to
the existing data on ecosystems and on the importance of animals in
these systems. In-depth understanding of the influences of the different
elements of ecosystems may assist in restoring damaged ecosystems.
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Advisor: Shelby Rinehart
Supervisor: prop. Dror Hawlena

Investigation of the indirect effects of predators
on nutrient recycling in desert ecosystems

Nutrients are elements or compounds essential to the existence
and growth of living organisms. “Nutrient recycling” can be defined
beyond the transition of nutrients from one form to another, or flow
of nutrients between organisms, environments and/or ecosystems.
This study assessed the indirect effects of the golden spiny mouse
predator on nutrient recycling in a desert ecosystem, by measuring
the effect of the behavior and physiology of two snail species on
the ecosystem (that feed on biological soil crust). A field study was
conducted in the winter season, in a natural habitat in Ovdat, by
isolating Sphincterochila prophetarum and Trochoidea seetzenii snails
into delimited plots, and dispersal of a predator-identifying odor in
some of the plots. After four months, during which the plots were
watered and snail behavior was monitored, soil crust samples were
collected from each area. Thereafter, nutrient levels in the soil crust
and leaf decay samples and the biomass of the soil crust samples
were measured. In some samples, nutrient levels in the plots treated
with predator markers were different than the levels measured in
plots receiving standard treatment. These findings suggest that the
predator markers affected the behavior and physiology of the snail
species, which, in turn, altered the nutrient balance in the soil crust
and entire ecosystem. These results, which still require further
research and testing, may contribute to our understanding of the
role of predators in many ecosystems.
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Adiel Dlogovitski

Advisor: Merav Breitbard
Supervisor: Dr. Dina sheindman

Construction of an algorithm that evaluates the
success of prediction programs

Understanding the structure of proteins is important in the medical
field, in development of new drugs and to teach us about protein
functions in the cell. The laboratory methods used to identify protein
structures are accurate but lengthy and costly. Therefore, there
are ongoing attempts to streamline the process with computational
methods. It seems as if some programs do not output an accurate
protein structure. Therefore, this work attempted to streamline the
process and reduce the time and tests required until the most accurate
structure is identified, by finding a way to categorize a protein by
its properties and to identify the program that will output the most
accurate structure.

In this work, we found that a program can be adjusted to identify
the protein structure according to its properties, using the linear
regression statistical method that has been used for machine learning.
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Tehila Feigelson

Advisor: Matan Levi
Supervisor: prop. Naumi Uri

Uncoupling of Fertilization and fruit formation in
tomato via the PRC2 mechanism

When growing plants, fruits generally develop after fertilization of
the flower. In contrast, parthenocarpy is fertilization-independent
development of fruit, which can occur upon hormonal changes, or
extreme temperatures, which induce a mutation in the plant. Today,
genetic engineering can be used to make changes in the plant genome.
The recently developed CRISPR/Cas9 technique enables accurate
and efficient introduction of such changes. The technigue makes
these changes in the DNA by cutting it in a specific location. PRC2
in tomatoes is a protein complex responsible for epigenetic changes
that affect plant development. One of the components of PRC2 is
EMF2, which plays a role in the development of female reproductive
organs in the plant.

In this study, we attempted to generate parenthocarpic tomatoes
by modifying the EMF2 gene using the CRISPR/Cas9 method. We
successfully constructed a plasmid that contains sgRNA 3 and the
Cas9 protein. Agrobacterium were used to transform this plasmid
into tomato cotyledons, which subsequently underwent regeneration
processes to form an active meristem. This plantlets failed to form
a functional root system and failed to survive the transfer from a
sterile tissue culture environment to soil. This suggests that EMF2
has a role that is more important than originally hypothesized.
This study is of great value as parenthocarpy is a trait that confers
an advantage to many agricultural crops. It enables growth of fruits
under extreme conditions, which otherwise wouldn't be able to grow
under such conditions. Uncoupling of the fertilization and fruit-forming
stages in the plant is one way of overcoming growth challenges and
to thereby supply food to the growing world population.

NIIN

O"WT0 O0INNa NNy mIon

107" 7N

"7 | ann
MIXR MYJ 'DIND :1T73UN

NNX1 "0 A7'XT"7 17900 '3 TR 100
PRC2-11 [JAJN T 1'U3AVi

,1'DI7177D .00 7W 1MI07 INKYT 207 0N AN, 0NNX 17T
WNAANT 07020 RTDD0 1070 TRW M0 FINADAN R NT Y7
XU ANNIEIWN DI TN1010130 1IN L,0UIM3NI03 1w axXind
A0 IYUNXIND O'NAX 7W 10T (V0N W YNY7 (1Y 0 .nnxa
JNWONI NI ALNNND OUwa ARXIINW 7u'w 871 CRISPR/Cas9 Jtuis
JIUXINT DNA-1 0w 79 1001 A0wn JI7W a0 AT ANT w7
7V 'NINNT Y1270 07770117 Nin Aiwasua PRC2 19X00 OI7733 12100
PRC2 "2 TNN .NMXT JUNSDAN 7Y O'W'DWIN O"0INON 0w
7137 AN TINADAT RIT LT 077911773 77702 1700w EMF2 NI
NN W Onamn

EMF2-11 132 i 1T 79 S0 JIYIA XY 110y AT 7nnd
11270 1INTsgRNA 3 710171 711079 X7 un7X7 .CRISPR/Cas9 nivxmNd
;Agrobacterium 77N ATV NN NOD7 1TNIN AT 71070 .Cas9 -1
INI7X X7 17X OUINIX .7'UD 1300 SN 00U 1701 Navw
S22 1'700 721307 12973 ITIW 710790 Q'wiw 12 XY
EMF2-1 700w X' 121 7'077 [NUW NNYWAN AR .OITR7 i
YT iWwn nmaya

O'7IT'A7 N1 TU770 T2 R ADI7070W (11 27 W 0T N7
JONAW OWIXG7 QNRINT N 7707 A9 109 TAIUNIARD .00 0NN
MO N7 TN0AT P TN 00T LO0IR 7T (71U X7 W27 1)
JINOIT2INT 1T 7907 121 177X "Wi7 7V 1AM07 NR T R NNXa
170 079N

2020 ,'"T TN — O'7WIN'A J1M2V A0'0NaYINT — DX 1IN



TNunIuInN I

Hala Malhem

Advisor: Moria Slavin
Supervisor: Dr. Nir kalisman

Use of a new reactant in the XL-MS method to
identify links between proteins

We seek to identify links between proteins, which are indicative of
protein-protein interactions. The spatial arrangement of proteins in
the cells reflects on the order of their activity, namely, two proteins
acting together or one after the other, will be in close proximity
to each other. Therefore, if we want to determine which proteins
interact, a crosslinker can be introduced to the cell, to link between a
specific amino acid of one protein to a different amino acid of another
protein. Formation of such a bond will indicate a certain degree of
interaction between the two proteins.

This work focused on use of a new crosslinker to streamline a technigue
called XL-MS. Our crosslinkers are called glutaraldehyde, which
we chose to work with as it can randomly bind to any amino acid, as
opposed to other crosslinkers, which only bind specific amino acids,
limiting the number of links that can be formed.

It remains unclear how gluteraldehyde reacts with proteins. The
molecule has many applications and is commonly used, but not for
our purposes. Therefore, we will first attempt to identify how the
molecule reacts and determine its mass after it links two amino
acids. Achievement of this goal will enable streamlining of the
XL-MS method and enable us to enter the next phase, in which we
will attempt to streamline the technique and adapt it for live cells.
The aim of the project, which we are beginning, is to identify the
interactome, i.e., all the interactions in the cell, and to map the
protein-protein interactions. This map will provide a global view of
the interaction-rich regions of the proteins, the active proteins, i.e.,
proteins with a large number of interactions, and other features of
these interactions. After drawing up such a map for live and healthy
cells, we will construct maps for patients with diseases with high
aggregate counts. By comparing the maps, we will be able to monitor
what happens at the protein level and to identify problematic proteins
responsible for the disease, to minimize damage.
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Noa Yoffe

Advisor: Karen Adler
Supervisor: Dr. Ronen Hazan

Improvement of bacteriophage for Pseudomonas
orhinoza from lysogenic to lytic cycle by random
mutations

Improvement of Psedudomonas aeruginosa lysogenic to lytic
bacteriophage by random mutation and positive eugenics

As bacterial resistance to antibiotics treatment continuously increases
due to poor usage of antibiotics, bacteria are becoming more of a
threat to mankind.

This work attempted to improve the quality of bacteriophages, which are
viruses that kill bacteria and can be an alternative effective treatment
for bacterial infections. By repeatedly immersing bacteriophages in
nalidixic acid, a longstanding type of antibiotic, random mutations
were induced, and brought to improved bacteriophage performance.
The changes seen in bacteriophage activity indicate enhanced efficacy.
Thus, it has been shown that bacteriophage properties can be altered
by nalidoxic acid. As a result, bacteriophages will be easier to use
against bacterial infections and their activity can be changed as needed.
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Finding the structures of protein complexes

In our lab, we're developing a software that can solve protein complex
structures using computational methods, that are more efficient
in terms of time and investment, and cheaper in resources then
experimental methods.

Finding a protein’s structure can provide much important information.
The protein’s structure can indicate how it functions, and similar
structures can indicate similar biological function. The specific
importance of finding the structure of and interactions between proteins
in complex, is that in complexes, the proteins are linked together
and can perform more complex operations than individual proteins.
According to our results, no particular factor can directly influence
the accuracy of the complex solving or its run time. In addition,
the impact on the software accuracy is concomitantly dictated by
several parameters.
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Itamar Gatt

Advisor: Karen Adler
Supervisor: Dr. Ronen Hazan

Changes in the susceptibility of the bacterium
Pseudomonas Aeruginosafor antibiotics and
phage therapy

The bacterium Pseudomonas aeruginosa (in short: P. aeruginosa or PA)
is a common bacterium that, under suitable conditions such as those
of hospitals has developed resistance to types of antibiotics that were
used to treat the infection it causes. Many bacteria, and in particular
the PA are currently developing mass resistance to antibiotics, and
in light of this phenomenon, experiments with bacteriophages (or
phages for short), which are viruses that attack bacteria, are being
conducted in order to find alternative treatments.

In the experiment | tested whether treatments (which simulate
treatment over time) in antibiotics or phages had an effect on the
bacterial susceptibility to the opposite factor. According to the results,
| can see that antibiotic treatment had a minor to zero effect in
most cases on the bacterial susceptibility to phages, which means
that phages can be given even after multiple antibiotic treatments
without the danger of bacterial resistance to phages increasing. Many
changes were found in the bacteria after the phages treatment, such
as changes in susceptibility to different types of antibiotics, and
activation of a specific bacterial antibiotic resistance mechanism - a
phenomenon we could not find in literature.
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Adam Jabber

Advisor: Oded Elazar
Supervisor: prop. Ronit Kessel

Partitioning of trace elements of the peridotite-
eclogite system under high pressure and
temperature

The upper mantle of Earth, which reaches a depth of 660 kilometres,
hosts various chemical reactions that modify the mineralogical
composition of the different rocks within it and affect a wide range of
geological phenomena. One of these reactions is the melting reaction
between the rock peridotite, which is the main component of the upper
mantle, and the rock eclogite, which, despite its small percentages in
the upper mantle, plays an important role in the reactions because
of its low melting point. The partition coefficient of an element in
a mineral is defined as its concentration in the mineral divided by
its concentration in the melt. The partition coefficient of different
trace elements can provide various insights into the system in which
it was found. The goal of this study was to calculate the partition
coefficient of various trace elements in a peridotite-eclogite system
that reached chemical equilibrium under conditions that mimic the
conditions at a depth of 180 kilometres beneath the Earth’s surface
(1100°C, 6GPa) in order to better understand the reaction between
peridotite and eclogite. The experiment was conducted in a “Rocking-
Multi-Anvil”. EPMA- and LA-ICP-MS-based analytical methods
were then used to identify the different phases in the experiment
capsule and calculate the concentrations of trace elements in them.
The experimental results showed that there was no reaction that
changed the structure of the eclogitic melt, as demonstrated through
the various partition coefficients of trace elements in the system
which were similar to those in an eclogite-only set-up.
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Nadav Elgrabli

Advisor: Yoni Israeli
Supervisor: prop. Simon Emanuel

Efficiency of mineral substitution reactions in
clearance of contaminants from groundwater

Groundwater is often contaminated with toxic heavy metals
introduced by various human activities which cause damage to
the environment. Many aquifers are built of limestone, which is
comprised of the calcite mineral. When reacted with oxalic acid,
calcite is transformed to calcium oxalate. It is known that a variety of
metals, such as zinc, lead and cadmium, can sediment from saturated
calcium oxalate solutions. In addition, due to the high insolubility
of calcium oxalate, the substitution reaction of calcite to calcium
oxalate in the presence of heavy metals may trap contaminants in
the mineral matrix of calcium oxalate. This substitution reaction
may contribute to the development of novel techniques to clear
metals from carbonate stone aquifers, such as the Mountain Aquifer
in Israel. Yet, the efficiency of the substitution reaction in trapping
heavy metals in the mineral matrix of limestone is unknown. To
assess the efficiency of the calcite-calcium oxalate substitution
reaction in clearing contaminants, | performed an experiment to
assess the reaction of carbonate stones with oxalate acid in the
presence of contaminants. To this end, | measured the degree of
contaminant integration into the solid phase during the substitution
reaction. When characterizing the mineral composition of the
solid phases by XRD, | found that oxalate acid in the presence of
limestone resulted in the desired substitution reaction. In addition,
pH measurements attested to the success of the substitution; no
changes in the acidity was measured following the reaction, while
ICP-MS measurements of contaminant concentrations demonstrated
a reduction in some metals due to the substitution reaction. These
results suggest that substitution of calcite to oxalate can be used
to clear heavy metals from aquifer water. The substitution reaction
successfully lowered the concentrations of certain heavy metals.
Yet, the levels of some metals were also lowered in control samples
in which no substitution reaction occurred, suggesting that the
contaminants were likely cleared from the solution via adsorption to
the calcite. Additional experiments will be necessary to determine
the conditions under which each of the metals is impacted by the
mineralogical changes.
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An experimental approach to examining the
reactions between shell rocks

The earth has several layers, one of which is the mantle. In the
upper part (up to 660 kilometers below the surface) reactions occur
that affect many geological phenomena. One of the most important
reactions that occurs in the mantle is a melting reaction between
the rocks peridotite (which makes up the bulk of the mantle) and
eclogite (which despite its small proportion in the upper mantle
plays an important role in many reactions because of its low melting
temperature).

In this work, | imagined in the laboratory an eclogite-peridotite
reaction, which occurs at a depth of 180 kilometers, with the help of
multi-anneals and graphite furnaces. In order to analyze the capsule
chemically and characterize its various phases,

- EPMA (Electron Probe Micro Analyzer) and LA-ICP-M (Laser
Ablation Inductively Coupled Mass Spectroscopy).

The results of this work indicated a reaction that did not reach
equilibrium between the peridotite and the eclogite, probably because
of some barrier that prevented the fuse from permeating the peridotite
half of the capsule
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Yinnon Kutner

Advisor: Doron Kam
Supervisor: prop. Shlomo Magadasi

Wood warping of 3D-printed wood

After felling a live tree, drying processes lead to volume loss due to
evaporation. This volume loss occurs asymmetrically, as a result of
the cylindrical symmetry of the tree, which leads to wood warping. In
this study, we assessed drying processes of wood samples 3D-printed
using the extrusion method, which allows for printing of complex
structures by building layers from liquid ink comprised of 100%
wood. As with natural warping, evaporation led to volume loss.
While the symmetry of natural wood is dictated by cell orientation,
in printed wood, the path dictates the directionality and affects the
dried structure.

Various printing parameters, such as speed of ink flow and print path
were shown to impact the post-drying morphology of the model. This
study is a stepping stone toward application of wood as a raw material
and provided insights into drying processes in 3D extrusion printing.
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Eden Piton

Advisor: Noam Ralberg
Supervisor: prop. David Avnir

RuO2 nanoparticle capture in palladium, to form a
new substance with improved catalytic properties

Hydrogen-based fuel is a technological development aiming to produce
zero-emission (green) energy by oxidation of hydrogen with the aid
of a catalyst in the electrochemical cell. Yet, despite the potential of
such cells, their use is limited due to the low efficiency and high costs
of current models. Previous studies have suggested that ruthenium
oxide (RuO2) has catalytic activity in fuel cells and can catalyze
chemical reactions, as does palladium, which can capture metals in a
novel method to capture molecules between metal particles. Capture
via metals improves substance properties and, in some cases, can
confer new properties. Among others, capture of molecules with
catalytic activity in a catalytic metal has been shown to improve the
catalytic properties of the new substance.

Therefore, this study attempted to improve the activity of fuel cells
by using two types of RuO2 nanoparticles: amorphic nanoparticles
known to improve the surface area properties and density, and
crystal nanoparticles known for their catalytic activity. The two
types were captured in palladium and their applicability as effective
and more cost-effective catalysts in fuel cells was tested using
different methods.

Reduction of the palladium ions in the presence of the RuO2
nanoparticles indeed led to capture of the nanoparticles in the metal
matrix and formed a substance with improved catalytic properties.
Morphological assessments demonstrated that the newly formed
substance was more porous and was characterized by a larger surface
area as compared to palladium without the captured nanoparticles
prepared in the same shape.

In addition, the new substances exhibited significantly higher catalytic
activity, both in oxidation of alcohols and in electrolytic processes of
hydrogen oxidation, as compared to the reference palladium.

The results of this work will contribute to the development of metal-
capturing catalysts, with applications in various fields, such as medicine,
technology, agriculture, and others.
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Rom Ben Tal

Advisor: Noam Ralberg
Supervisor: prop. David Avnir

Capture of nickel oxide nanoparticles in palladium
to form a chemical catalyst

My research focused on capture of nickel oxide nanoparticles in palladium,
to form a chemical catalyst for the 1-phenylethanol oxidation reaction
and to form a carbon-sulfide bond, which is considered a much more
complex bond that requires several chain reactions. Studies have shown
that some substances, such as nanoparticles and polymers, which, when
captured in metals using a novel method of reconstitution and reduction,
the metal and the captured substance affect one another and cause
enhancement, reduction or complete change of existing properties of
the substances. | evaluated the change in the catalytic properties of
the substance in which these properties are considered important, as
some reactions can not occur or proceed very slowly without a catalyst,
which disrupts production and development processes. At the start
of the research, | determined the necessary reconstitution conditions
(pH, sonication time), such that the nickel oxide nanoparticles will
be separated from one another so that they can mix with the metal
without forming a cluster of nanoparticles. | discovered that that the
appropriate conditions are pH 9.8 and 30 min sonication time, which
can simplify similar studies in this area. After reconstitution, | focused
on two capturing factors - the type of palladium reducing agent (bulk,
foam) and the percentage of nanoparticles in the conjugated substance
(1%, 5%). We noted that a small amount of nanoparticles can improve
the speed of the 1-phenylethanol reduction reaction, as compared to a
larger amount, which even reduced the reaction time. These findings
can be integrated in many palladium-nanoparticle capturing experiments.
In addition, we observed that when compared to the bulk reducing
agent, the foam generated a substance with a high surface area and
low density due to the foaming and bubbling formed when it reduced
the palladium. We discovered that the foam reducer reduced palladium
very rapidly, as it is a very strong reducer, such that the nanoparticles
are extruded from the palladium and form large aggregates. This was in
contrast to the bulk reducer, which has a slow reducing activity, which
likely enabled the substances to integrate within each other. While
all analyses performed found that the newly formed substance had a
slower reaction time than palladium alone (which is considered a strong
catalyzer of the reaction), we noted the advantages and drawbacks
of each method, which we will be able to apply in future experiments
to be conducted to determine the ideal conditions for generation of
an oxidation reaction catalyst and formation of a carbon sulfide bond.
In addition, we demonstrated, in another reaction, that nanoparticle
capturing in a metal works and can improve the catalytic properties of
substances before integration.
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Omer Eyal

Advisor: Nir Ganonian
Supervisor: prop. David Avnir

Ultra-low-density Nickel aerogel

Generation of ultra-low-density aerogels from nickel nanofibers using
the cryosubstitution method

Aerogels are the least-dense class of solid material available today,
with an enormous surface area relative to their weight and volume, due
to their porous nature. They also have extraordinary heat and sound
insulation properties. These attributes render aerogels attractive in many
branches of industry, from the clean-up of oil spills to exploration of Mars.
We have created the very first aerogel made of nickel. The aerogel’s
density is ultra-low, measuring 44.073 mg/ml, only 0.495% the density
of bulk nickel. Its theoretical surface area has been calculated to be
3.508 m2/g. It also has eminent magnetic properties, and has been
found to be an excellent electrical insulator.

Our nickel aerogel has potential as a catalyst, especially in the renewable
energy storage industry. Due to nickel's resistance to degradation, the
aerogel can also be suitable for devices meant to be deployed under
extreme conditions.
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Alice Temkin

Advisor: Nir Ganonian
Supervisor: prop. David Avnir

Improvement of hydrophobic and mechanical
properties of magnetite aerogel

Aerogels are a class of materials that are composed of a three
dimensional network of solid particles with gas-filled pores between
them. Due to the porous nature of aerogels their density is extremely
low, and they remain the lightest known solids. Magnetite, Fe304, is
a highly magnetic iron oxide. Hydrophobic, strong aerogels composed
of magnetite have many possible applications, for example, in cleaning
oil spills, where the magnetic properties of the aerogel would help
in recovering the aerogel pieces after absorbing the oil. Additional
uses may include targeted drug delivery, soft actuators and heavy
metal ions absorbent. However, the current procedure for making
magnetite aerogels yields weak, hydrophilic aerogels, impractical for
any industrial use. In this work, we have managed to highly improve
the mechanical properties of magnetite aerogel separately by adding
polyethylene glycol and by gelating the aerogel on a framework of
fiberglass. In a separate experiment, we have shown that while the
amount of hexamethyldisilazane that we have added did not make
the aerogels completely hydrophobic, it is most certainly a direction
in which further experiments should be conducted, as it does make
them partially hydrophobic.
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Adam Gitkind

Advisor: Oren Yaacovian
Supervisor: prop. Eilon Sherman

Super-resolved imaging of RAS proteins in live
melanoma cells using the PALM method

Super-resolved imaging provides researchers with the opportunity
to surpass the diffraction limit that was discovered by Ernst Abbe in
1873, and to capture objects that are hundreds times smaller, even
inside living and fully functioning cells. Using the blinking quality of
photoactivated GFP (PAGFP), we are ablve to calculate the exact
positions of proteins and analyze their activity. In this research, the
activity patterns of RAS proteins, the leading factor in different types
of cancer, was captured in skin cancer (melanoma) cells.

In this work | am analyzing distinctive patterns of RAS protein clusters
appearing near the membrane of the cell, captured using the photo-
activated localization microscopy method (PALM).
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Advisor: Leonid Vidor
Supervisor: prop. Hagai Eisenberg

Spontaneous parametric down conversion (SPDC) is a nonlinear process
of light, in which the frequency of a light signal is not preserved, and
cannot be described by regular transmission functions.

In our case, we shot a blue laser beam into a BBO crystal, which
creates single photons by splitting the blue photons to pairs of
photons with lower energy. In standard setups, the pairs of low-
energy photons are entangled in frequency (in accordance with
conservation of energy). The goal of this research was to find a way
to minimize this entanglement in frequency, so that experiments in
other degrees of freedom of the photons are not affected by this
entanglement in spectrum.

The first step of the research, which is presented here, is a simulation
of the joint two-photon spectrum of the emitted photons in an SPDC
process in a BBO crystal.
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Advisor: Oren Yaacovian
Supervisor: prop. Eilon Sherman

This work dealt with the link between NRas proteins, which are
responsible for transferring extracellular signals to the nucleus, and
membrane lipid rafts in melanoma cells. The objective of the study
was to assess the link between the locations of the two NRas proteins,
to better understand the degree of collaboration between the two.
This research is important as it contributes to our understanding of
processes occurring within tumor cells. In addition, if the proteins
are found in close proximity to one another, they likely interact in the
execution of some kind of process within the cell. To assess this,
we introduced two fluorophores of different colors to each protein,
to enable easy microscopic monitoring. This introduction involved
insertion of the fluorophores into the cellular DNA, such that they
will express them on their own. To circumvent the subcellular
diffraction limitation, we used the PALM method, which is based on
the blinking principle. Instead of having all the fluorophores acting
together, providing a blurred image, they light up a little bit each
time and then turn off. This process is repeated until a full image
is obtained. In addition, the research is conducted in the membrane
area. To focus on the membrane and avoid imaging the entire cell, we
used the TIRF method, in which the laser is radiated from a specific
angle, such that when the beam is broken, the light is fully reflected
back. Namely, the beam only reaches the tip of the cell, i.e., the
membrane. We then analyzed the degree of association between them
using a correlation function called PCF and a normalized version of
the function. We assessed the degree of interaction by determining
their proximity. As the distance between them gets smaller, there is
more collaboration between them. We indeed found a strong linkage
between them upon activation, in accordance with their locations.
The interaction may be related to the uncontrolled proliferation of
the cell. Thus, finding a way to separate the two proteins may help
reduce proliferation. These results are qualitative and not quantitative
results, as they were performed in a small number of cells.
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Advisor: Bat-el Cohen
Supervisor: Prop. Lioz Etgar

Yoval Keisar under the supervisor Bat-El Cohen in the Lloz Etgar lab.
In our project, we examined the material perovskite which is used
in perovskite solar cells. We tried to alter perovskite in crystal form
from 2D to 3D and vice-versa with time. We measured the change
using a spectrophotometer. While observing the results, we learnt
that it is easier to alter 3D to 2D rather than the opposite. In addition,
we found out that there are different types of 2D perovskite solar
whose alteration processes differ in time and in rate of success. The
research is important because it helps us gather more information
in an attempt to manufacture solar cells with the ability to absorb
as much light as possible while being fairly stable.
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Advisors: Hilik Mol and Dan Cohen
Supervisor: prop. Guy Ron

The research in this work focused on measuring the impact of
atmospheric conditions, such as humidity, temperature and barometric
pressure, on the intensity of cosmic rays that reach Earth’s ground.
The work involved construction of a detector that measures these
conditions while measuring the intensity of the cosmic ray particles
that reach the ground.

Previous works have indicated that when cosmic ray particles, which
accelerate to high-energy levels in space, enter Earth’s atmosphere,
they lose their energy. This energy loss is caused by interactions with
gases in the Earth’s atmosphere, such as nitrogen, oxygen and carbon
dioxide. Different atmospheric conditions change the density and the
speed of the gases in the atmosphere, thereby differentially impacting
the energy intensity of the cosmic rays. By measuring and analyzing
the atmospheric conditions, the original energy level of the cosmic
ray in space can be calculated. Such information will enhance our
understanding of cosmic rays in space and, subsequently, of materials
in space, which are not fully characterized and are difficult to study.
The lab work included constructions of the detector and an algorithm
to measure the atmospheric conditions as well as the energy level of
the cosmic ray particles. The detector is built from the development
board Raspberry Pi 3 B+, which integrates the information collected
by the scintillator that absorbs the cosmic rays. The signal received
by the scintillator is converted to an electric current, multiplied in
the photomultiplier and then transferred to the development board.
The collected information will be analyzed to learn about the impact
of atmospheric conditions on the energy levels of the cosmic rays
on the ground.
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Evolution machine: satellite galaxies

The galactic quenching process is a vital stage in galaxy evolution.
This work focuses on the quenching process and evolution of satellite
galaxies (SGs). SGs orbit around a proportionately larger central
galaxy, and their properties and interactions with their environment
make them an interesting and valuable subject to study.

This work predicts the SG evolution and major influential features
- given initial SG reference frame of data. Through these methods
we find what are the main features that divide SGs into different
evolution paths. The analysis is made up of a large sample of 118
SGs from the VELA suite, a high resolution cosmological simulation,
with a specialized dataset of SG features.
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