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in the previous issue). To 
what do we owe this success? 
Intentionality, strategy 
changes, and no small part 
played by our fantastic 
and ever growing staff. For 
this issue alone, we had 48 
contributors. With that many 
students working toward a 
common goal, there is no 
wonder that The Synapse has 
become an iconic element of 
Oberlin culture.
 In a world where 
scientific information is 
readily available to the 
public, it is staggering that 
we still contend with climate 
deniers who are, however 
unfortunately, in seats of 
power. For this issue, I 
recommend checking out 
Stephen Lezak’s Field Notes 
from the Cimate Conversation, 
as it’s one of the most well 
researched and thoughtful 
articles we have the pleasure 
to publish. It is also one of 
the most thought provoking, 
raising many great points 

about the parallels between 
evolution and climate change 
denial.
 In terms of art, I can’t 
say enough about the sheer 
volume and quality of art 
included in this issue. I’m 
expecially grateful to Peyton 
Boughton for their marvelous 
efforts. In particular, I would 
like to draw your attention to 
the  cover of this issue. 
Clair Kotarski’s polychromatic 
work beautifully exemplifies 
the interweaving of disparate 
interests, passions, and 
endeavors that The Synapse 
strives to encapsulate. Not to 
mention, with two articles 
about mars and a further 
smattering of astronomy 
themed journalism, Clair’s 
work compliments issue 6 
masterfully.

Enjoy.

Gabriel Hitchcock
Editor in Chief

This is truly a 
publication of firsts. 
For the magazine, 
it’s the first with this 
layout, to highlight 
contributors, to 
use discipline 

subheadings, to be without stock photos, 
and to be compiled by more than two layout 
editors. For the organization, it’s the first time 
we have had more than four admin positions, 
to accept position applications, to include a lab 
profile section and, perhaps the most thrilling, 
the first to have fourteen artists (up from four 

As managing editor, Nate oversees 
the writing and editorial processes 
for The Synapse. He works 
closely with editors and admins 
throughout the year, writing 
articles himself when his busy 
schedule permits. Aside from his 
role with the magazine, Nate is 
a neuroscience major, student 
researcher, WOBC DJ, Nu Rho 
Psi member, and jazz pianist. Thus, 
Nate is possibly one of our most 
interesting members of the team. 

As a studio art major, Lydia brings 
life to the magazine through 
her colorful illustrations. As a 
second semester contributor, and 
a sophomore to boot, Lydia has 
the potential of being our longest 
running artist. Lydia is from 
Minnesota and, we’re told, is an 
excellent fife (mideval flute) player. 
Check out her stirring  piece 
for Field Notes from the Cimate 
Conversation, and stay tuned for 
more to come!

Hailing from New Jersey, Sophie is 
a senior biochemistry major with 
doctoral aspirations. Having not 
decided between biochemistry or 
pharmacology, she’s playing the 
field, as it were, by applying to a 
myriad of PhD programs. When 
she isn’t studying, researching, 
or running, Sophie is one of our 
prime content editors. With two 
semesters of experience with the 
magazine, Sophie’s coaching is a 
great help to any aspiring writer.

With varied interests in 
neuroscience and pre-med (major), 
english and chemistry (minors), as 
well as fluency in Danish, Emilia 
represents the eclectic writer whose 
work The Synapse loves to publish. 
This is Emilia’s third semester with 
the magazine, making her one of 
the longest running contributors 
to date. Check out her article, 
Outpatient Treatment: Undue 
Coercion or Societal Necessity? for 
a sample of her writing style!

Interested in joining our team?
Email: synapse@oberlin.edu

Visit: thesynapsemagazine.org
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for everyone 
except for the 
mosquitoes, and 
can potentially 
help a lot of 

people.
 This method of reducing 
mosquitoes that carry Dengue fever 
has been proven successful in tests. 
According to Oxitec, the main company 
responsible for this solution,  these 
genetically modified mosquitoes have 
already been released “in several countries, 
including the Cayman Islands, Malaysia, 
Panama and Brazil. In each trial Oxitec 
mosquitoes reduced the local Aedes 
aegypti population by over 90%. There 
have been no noted adverse events or 
effects.” 

 Mosquitoes suck. At best they 
are a nuisance, and at worst they can be 
fatal. Every year, Dengue fever, a disease 
spread by Aedes aegypti mosquitoes, kills 
22,000 people, according to the CDC. 
With no specific treatment developed for 
this disease, public health officials recognize 
a reduction in the number of carrier 
mosquitoes as an effective way to reduce 
outbreaks of Dengue. By inserting a gene 
into male mosquitoes that causes their 
offspring to die before maturity, researchers 
at Oxitec, the main company responsible 
for this solution, found that they were 
able to reduce the mosquito population 
drastically, anywhere from 80-96%.
 Unlike Malaria, a disease 
that is commonly associated with 
mosquitoes,Dengue fever has no simple 
available treatment. The species of 
mosquito that carries Malaria only bites at 

night, so mosquito nets are a good way 
to combat malaria; there are also 

pills available to treat it.  But  the 
mosquitos that carry Dengue 

fever  are active during the 
day, so mosquito nets are 
not helpful in stopping 
the spread of this 
disease. Until recently, 
using pesticides on the 
mosquitoes has been the 
most successful method 
of slowing the spread of 
this disease, but ultimately 
this approach is ineffective. 
Mosquitoes develop a 

resistance to pesticides quickly, 
the pesticides kill other insects that are 
important in the environment, and people 
don’t like using pesticides in their homes – 
leaving them vulnerable to infection. This 
is where genetically modified mosquitoes 
come in. 
 The term ‘genetically modified’ 
can scare people who don’t understand what 
it means. In this case, all it is saying is that 
scientists have inserted a new gene into the 
Aedes aegypti mosquitos’ DNA that will 
cause their offspring to die before maturity. 
Scientists do this in a few steps, according 
to Discover magazine and Oxitec. First, 
they get a batch of mosquito eggs and 
insert the destructive gene into their DNA, 
including a fluorescent marker to verify  
that the gene has been incorporated into 
the DNA. Then, they hatch the eggs. Note 
that this gene will cause baby mosquitoes 
to die; the ones hatched in the lab are no 
exception. Scientists have developed an 
antidote to mitigate these effects, however, 
so that they can grow their batch of 
mosquitoes to maturity. The remedy to 
the deleterious gene is called tartrazine, 
which the scientists include in the solution 
containing the baby mosquitoes. In the 
wild, newly-hatched mosquitoes won’t 
be exposed to tartrazine, so they will die. 
Scientists also made sure that this gene 
was stable, meaning that it would always 
pass down into the next generation. After 
accomplishing all of this, scientists remove 
the female mosquitoes and release the male 
ones into the wild.

mosquito will 
die before they are 
able to mate. So, 
a large portion of 
the next generation of 
mosquitoes will die before they 
can reproduce. This process causes the drop 
in population. 
 Despite this method’s merits, 
some groups have environmental concerns 
regarding this solution. Recently in 
Florida, these mosquitoes were scheduled 
to be released, but people protested. 
These protests come from a place of 
misunderstanding. The taboo around 
‘genetically modified’ organisms leads 
people to avoid it like the plague – kind 
of like the way people should be trying 
to avoid Dengue fever. Concerns for the 
environment are unfounded; Aedes aegypti 
is an invasive species and not an exclusive 
source of food for other animals, so taking 
it out of the environment completely 
wouldn’t hurt any ecosystems. This solution 
also replaces the need for pesticides, 
which actually hurt important insects in 
the environment. Overall, this method 
of killing mosquitoes is effective, safe 

 
When 

a mosquito is 
buzzing around you, your 

first instinct might be to hit it away – 
but if you take a moment to appreciate one, 
you might notice its long legs, its slender 
wings, its thick abdomen. But of course you 
don’t. It’s understandable, seeing as you are 
not a male mosquito. Scientists utilize male 
mosquitoes in this process because they 
actively seek out female mosquitoes to mate 
with. This makes them much more effective 
than pesticides, which need to be sprayed 
everywhere in hopes that it will encounter, 
and therefore poison, mosquitoes. The 
reasons that only male mosquitoes are 
used are twofold. Male mosquitoes can 
mate with many females, while female 
mosquitoes can only mate and reproduce 
once. Second, only female mosquitoes bite 
mammals; males do not. This means that 
even when the scientists release a bunch of 
non-biting male mosquitoes,  Dengue fever 
won’t be spread any faster than usual. Once 
these genetically modified male mosquitoes 
mate with a female, that female will have 
eggs, and then die. The eggs will hatch, but 
the offspring of the genetically modified 
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 yme disease is the most commonly reported vector-borne illness 
in the United States.  Symptoms of Lyme disease include fever, headache, 
fatigue, chills, and a red, expanding rash called erythema migrans. 
Lyme disease is caused by the bacterium Borrelia burgdorferi. Ticks that 
are infected with B. burgdorferi infect humans by taking a blood meal.  
Although Lyme disease is extremely prevalent, many aspects of the 
disease are not well understood.  
 Much research has been done to understand B. burgdorferi’s 
ability to differentially express its outer surface proteins, because this 
capability is what allows the bacteria to survive in different hosts and 
vectors.  Researchers have studied the various outer surface proteins and 
the roles that they play; however, little is known about the environmental 
signals that cause the expression of outer surface proteins.  In the paper 
Borrelia burgdorferi intercepts host hormonal signals to regulate expression 
of outer surface protein, Dr. Scheckelhoff and team researched the 
mechanism that allows B. burgdorferi to sense the presence of a feeding 
tick in order to express an outer surface protein that will allow the 
bacteria to colonize the tick’s midgut.
 B. burgdorferi infects both a tick vector and a mammalian host.  
When a tick feeds on a mammal that is infected with B. burgdorferi, the 
bacterium enters the tick.  The bacterium then remains in the midgut 
of the tick and soon migrates from the gut to the salivary gland.  B. 
burgdorferi is transferred to the mammal when the tick takes a blood 
meal on more animals.  B. burgdorferi is an extracellular pathogen, so its 
surface lipoproteins play an important role in its virulence and the host-
pathogen interaction.  In order to survive in different environments, the 
bacterium differentially expresses its outer surface proteins.  Specifically, 

outer surface protein A (OspA) allows the bacterium to colonize the 
tick’s midgut.  Although OspA is not expressed while the bacterium is 
in the mammalian host, B. burgdorferi upregulates the expression of 
OspA when the tick feeds on the infected host so that the bacterium 
can successfully colonize the tick’s midgut upon entry.
 B. burgdorferi regulates the expression of OspA by using 
host hormones as signaling molecules. Stress hormones present at 
a bite site lead to the upregulation of OspA, which prepares the 
bacterium to enter and colonize the tick’s midgut.  Physical stress 
caused by the tick bite activates the hypothalamo-pituitary-adrenal 
axis (HPA axis), which is a major component of the neuroendocrine 
system.  The activation of the HPA axis induces the adrenal medulla 
of the sympathetic nervous system to release catecholamines, such 
as epinephrine and norepinephrine, into the circulatory system. 
Norepinephrine is also released into peripheral tissues, due to the 
activation of the autonomic nervous system.

Lyme 
Mirelle Thaler

Disease
Lovely Lithium

Elucidating the Effects of a Mysterious Metal

 ithium has been used for over 50 
years as a mood-stabilizing agent. A beautiful 
example of serendipitous discovery, the drug 
was first used clinically after it showed the 
ability to break down uric acid in the urine 
of schizophrenic patients. Though it failed to 
treat schizophrenic symptoms, 
Lithium was able to curb 
affective symptoms in patients 
who received it. We have since 
learned that the clinical effects of 
lithium do not arise from its uric 
acid dissolving capabilities, but 
the exact mechanism of action is 
still poorly understood. It might 
seem strange that a commonly 
prescribed drug such as lithium 
is not fully understood. However, 
the exact bases for the clinical 
effects of anesthesia are also 
not fully understood, yet it is 
used extensively in modern 
medicine. Despite the lack of a 
clear understanding of lithium’s 
mechanism, its effects on the 
body have been exceptionally 
well characterized over the 
history of its use. Clinical doses, 
averaging around 1800 mg/day, 
can effectively stabilize the mood 
of patients with bipolar disorder 
for many decades. Overdose, 
however, can induce ataxia (loss 
of motor control), seizures, 
and coma. Additionally, the 
side effects of standard lithium 
treatment – including confusion 
and loss of awareness – are so 
unpleasant that over half of the 
patients treated with lithium do 
not cooperate with their dosage regimen. These 
side effects typically worsen with higher doses, 
though overall lithium therapy has proven an 
invaluable psychiatric tool.
The effects of low dose lithium exposure have 
also been investigated in observational studies 
as well. 

 Several studies have looked at the 
relationship between natural lithium levels in 
local water supplies and violent crime, as well 
as suicide rates across several continents. A 
significant inverse relationship between lithium 
concentration in water supplies and suicide 

mortality rates have been found in Texas, 
Australia;, and Japan. Lithium concentrations 
in these studies only reached as high as 5.2 
mg/liter, thus giving a maximal daily dose of 
10 mg/day. This dose is a fraction of what is 
used therapeutically, and clinical evaluation 
has shown no noticeable psychological effects 

from its administration. Furthermore, several 
studies have shown that micro-dosing Lithium 
can reduce violent crime rates and there is 
also some evidence that lithium at low doses 
has neuro-protective effects and may curb the 
onset of dementia.

 There are other obvious 
downsides to adding lithium 
to our water supplies, other 
than the moral problem with 
giving entire populations 
psychoactive substances without 
their consent. Lithium is a 
known teratogen – a substance 
that induces abnormalities in 
developing fetuses – and it is 
unknown if micro-dose levels of 
lithium can induce birth defects. 
However, a lack of knowledge of 
teratogenicity has not stopped 
the fluorination of water 
supplies, which may well inhibit 
fetal neurologic development.  
Hopefully lithium won’t become a 
new standard additive to our water 
as the research is still lacking, but 
the potential benefit of reduced 
crime, suicide, and dementia 
rates mean such a move could 
be quite beneficial. Nevertheless, 
the nightmare scenario of entire 
populations being dosed with a 
non-euphoric form of soma is 
certainly cause for caution.

Peter Arden
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  magine you 
pour yourself a cup of 
milk before bed and 
set it down on your 
desk as you burrow 
under the covers with 
your laptop streaming 
endless episodes of Bob’s 

Burgers. Lulled to sleep, 
you wake up the next 

morning in a rush to get to 
class and promptly get swept 

away in a tide of endless tasks 
and assignments until suddenly 

days have passed and the weekend has 
arrived. That’s when you remember: the 

milk. The milk that’s been sitting on your desk 
for a week.  You gingerly pick up the cup and peer inside 

only to be smacked in the face with the scent of sour, spoiled, spongy…
something.
         Fortunately for you, the process of making cheese has been 
around since approximately 2300 B.C., and years of troubleshooting 
have resulted in a commercial product far more appetizing than your 
leftover milk. Although cheese is now a mass-market commodity eaten 
mostly for its flavor, it was prized for centuries due to its rich caloric 
content and value as a form of milk preservation. 

The careful transformation of 
milk into cheese was an 

important task to ensure 
survival in times when 

fresh milk was not 
available and culling 
an animal was not a 
sustainable venture. 
While the process of 
cheese-making was 
not understood on a 

microbial level until 
much more recently, 

millennia of intentional 
cheese-making has left its 

mark on the genetic codes of 
the microorganisms that cause the 

fermentation reactions within milk.
         Although genes are generally thought to be passed down 
through sexual or asexual reproduction, Horizontal Gene Transfer 
(HGT) can also occur, in which sections of DNA from one organism 
are transferred over to another independent organism and inserted into 
its genetic code. Recently, researchers at the Laboratoire d’Ecologie, 
Systématique et Evolution at the University of Paris identified an 80kb 
(80,000 nucleotides) long horizontally transferred region (HGR) of 
DNA in four different species of fungi commonly used in industrial 
cheese making. In addition to over 30 other genes, this HGR, called 
CheesTer, codes for several macromolecules that enable the reactions 
that turn milk into cheese and prevent the formation of inedible mold. 
CheesTer retards contaminant mold formation through the creation of a 
lactic acid based rind and also seems to make these HGT sharing fungal 
species grow at a far greater rate in a dairy environment than most 
other microbes. This means that HGT not only codes for things that 
contribute to the tastes and forms that we like in cheese, but also helps 

desired fungi outcompete 
ones that would cause 
spoilage to occur.
        The value of CheesTer 
can be seen in the cross 
species transfer of the 
code for lactose permease, a 
symporter that draws lactose into 
cells for metabolism during the first 
few days of cheese maturation. This is used 
differently amongst cheese types; for example, in Emmental, the lactose 
transporter is what helps holes to form! The lactose drawn in by the 
symporter is broken down into lactic acid, which is then broken down 
by another bacteria into several products, among which is the gaseous 
CO2 that bubbles up in inside the pressed 
curd and causes the formation of eyes. 
The breakdown of lactose in Swiss, 
Roquefort, Camembert, and many 
other cheese types also aids in the 
formation of a rind that keeps 
out other microbes that would 
compete with beneficial bacteria 
and fungi for dominance in the 
cheese.
         In a non-sterile 
environment, you could 
potentially end up with a 
mass of inedible mold, but 
years of cohabitation and 
horizontal gene transfers in 
dairy environments have given 
beneficial fungi and bacteria 
the home field advantage when it 
comes to thriving in milk and creating 
delicious cheeses. Yum!

The Fungus 

Among Us

Cara Forster

 n 1999, a man with a history of violence and untreated 
schizophrenia pushed a stranger, Kendra Webdale, into the path 
of an oncoming subway train. In the wake of her death, New York 
State passed Kendra’s law, or assisted outpatient treatment. Forty-
five states have followed suit, allowing courts to mandate treatment 
and medication for the mentally ill. The law has been exceedingly 
controversial, seen as either a boon for the families of the mentally ill 
and the coffers of the state or a violation of patients’ civil rights.
Let’s take a look at a hypothetical case and explore the ethics of 
mandatory medication:

Sometimes, when patients don’t adhere to prescribed medications, 
it’s because they dislike the effects of the medication. Psychoactive 
medications for illnesses such as schizophrenia and bipolar disorder 
can be very powerful. These medications can have side effects such 
as rampant weight gain, dizziness, tremors, muscle spasms, or 
blurry vision. Some patients have to try a conveyor belt of different 
medications only to end up taking medications that have the least 
disruptive but significant side effects. To be coerced into using 
medications that cause discomfort seems unethical, but on the other 
hand, the alternative could be Under-medicated individuals can 
cause undue stress in the home. The benefits of properly medicated 
individuals are both good for the patient and for the community 
at large. According to the New York State Office of Mental Health, 

assisted outpatient treatment has been shown to reduce homelessness 
by 74%, suicide attempts by 55%, substance abuse by 48%, 
hospitalization by 77%, and incarceration by 87%. These dramatic 
decreases in harmful outcomes may be reason enough to argue that 
AOT is, at its core, beneficial.   
         

These laws are controversial for a reason, but they may help identify 
and help individuals before they end up on the streets. A research 
team led by Ellen Bassuk found that homeless individuals are twice as 
likely to meet the criteria for mental illness as the rest of the general 
population and consequently are less likely to get help. Al Jazeera 
found that the mentally ill are ten times more likely to end up in 
prison or jail. We need more early identification programs to prevent 
mentally ill individuals from ending up lost in the system. 
 The American medical system is riddled with holes.To 
demand that a patient take medication should absolutely be restricted 
to the patients for whom it is necessary, however, these laws appear 
to result in beneficial outcomes for the community. AOT is a bandage 
that works, but hopefully someday will be unnecessary if we can 
implement earlier screenings and comprehensive psychological 
support. Until then, we have Kendra’s law.

Patient M has bipolar disorder and has tried what seems like 
every medication on the market. Finally she ends up on lithium, 
which seems to help, but mostly M feels confused, weak, and has 
gained 20 pounds, so she stops taking it.

Patient M is disruptive in the home. She is 25 and lives with 
her parents because she is unable to keep a job due to frequent 
manic relapses. She refuses to stay on her medication, and 
when she relapses, she can become violent. A few minor 
physical incidents have occurred, some with M ending up in 
jail overnight, but providers worry that next time it won’t be so 
simple.

Emilia Varrone

Kallie Jiang
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Mercedes
Campos-Lopez

Simulator 
Models

 ’ve always been afraid of flying.  Something about flying in a 
metal box (an albeit aerodynamic metal box) thousands of feet above the 
ground at incredible speeds just doesn’t seem quite... safe.  Nowadays 
when they design airplanes they don’t even test them.  With the aid 
of a flight simulator the “test” flight is one they do with passengers on 
board.  A flight simulator is a device that artificially re-creates aircraft 
flight and the environment in which it flies, for pilot training, design, 
or other purposes.  It is easy to see why simulation is such a useful tool.  
Let’s take the example of a plane.  The materials needed to make one 
plane are incredibly expensive.  Without the aid of a flight simulator in 
the design of a new airplane airlines would essentially be throwing away 
millions of dollars (and perhaps even the lives of some test pilots) every 
time a design, that looked good on paper, turned out to be flawed.  If 
you were dealing with, for example, the design of a paper plane, then 
trial and error process would not be an economically terrifying pursuit.  
The more time and money something takes, the more useful and vital a 
simulator is.
 Yet, the question of how simulations work remains.  I was 
amazed by the fact that there are simulators accurate enough to predict 
whether or not a plane will fly.  Amazed... and kind of terrified.  What 
does “simulate” even mean?  How can a computer program even replace 
the actual knowledge and proof of a test flight in the real world? Before 
working with The Epsilon Group, a company that commercializes 
the first simulator of type 1 diabetes patients approved by the FDA to 
replace pre-clinical studies, simulation was some kind of crystal ball that 
somehow told you the future.  The simulator the Epsilon group works 
with was developed by UVA and the University of Padova in Italy using 
data from thousands of clinical studies.  After working a couple summer 
internships with the epsilon group I understand simulators a lot better.  
How simulators work really depends on the system they are modeling.  
A flight simulator has many complex equations to predict the effect of 
things like velocity, gravity, temperature, altitude, and pressure in order 
to be able to predict how a plane would fly.  All types of simulators need 
different equations and consider different things.   And scientists can 
model much more complex systems than airplanes-- systems like the 
human body.
 Recent years have seen an explosion in understanding of 
fundamental biological relationships.  As a consequence, simulating 
biological systems is now as feasible and in some cases as precise as 
a flight simulator.  Now you may be asking yourself, what are the 
applications of simulating the human body?  We don’t need to “design” 
new humans and simulate how they would act in the real world like we 
would to design airplanes.  But simulation is becoming an incredibly 
useful tool in the treatment of diseases, for example  type 1 diabetes, 
which The Epsilon Group works closely with.  You’ve probably heard 
about diabetes; more than 29 million Americans have type II diabetes, 
the more common type of diabetes.  Type 2 Diabetes is a disease where 
a person’s pancreas is no longer able to produce enough insulin to 
assimilate the glucose consumed.  This typically happens by a chronic 
over consumption of glucose.  Type 1 diabetes is the less common and 

dangerous type of diabetes, affecting 1.5 million people in the U.S.  
Type 1 diabetes is an autoimmune disease that causes a person’s pancreas 
to stop being able to produce insulin altogether.  The immune system 
basically attacks the insulin producing cells in the pancreas and the cause 
is unknown.  Type 1 diabetes can happen randomly to children and 
adults alike, although it usually starts in childhood, regardless of eating 
habits and health.  
         Type 1 diabetes is a lot more dangerous than type 2 because in 
the early stages of type 2 one’s pancreas is still producing insulin.  Think 
of insulin as a key that opens a cell’s gates to let in glucose.  Glucose is 
needed to fuel all of the cell’s processes.  But in order to see the effect 
of insulin and glucose on your body think of your body like a bathtub.  
The water level is your blood sugar.  The faucet pouring water in is the 
glucose entering your system; the more you eat the larger the stream.  
The drain is the glucose in your blood entering a cell.  The amount of 
insulin regulates the size of the drain; more insulin means a bigger drain.  
The water level needs to stay within a certain range; if the water level 
goes below that minimum you will die.  A person without diabetes has 
a healthy pancreas that knows exactly how much insulin to produce 
in order to keep the water at a healthy level.  The pancreas of a person 
with type 1 diabetes stopped producing insulin and the patient needs to 
inject insulin replace it.  Those affected need to calculate how much by 
calculating how many carbohydrates they eat.
         This is where a simulator becomes incredibly useful for this 
disease.  Inject too much insulin and your blood sugar level falls below 
the minimum.   What makes it even more complicated is that, even 
though you can estimate based on sex, weight, and height, everyone is 
different.  Some people react differently to different doses of insulin even 
though they ate the same amount of carbohydrates.  But now imagine 
you could predict what a treatment does to a person without actually 
administering it.  You could prevent a child from dying in the dead of 
night because of a treatment that was supposed to save their life.  And 
now we can.
         The concept behind this model of the human body is 
simultaneously simple and complex.  Imagine the human body as a 
series of compartments and think back to the idea of the bathtub, which 
was way too simple.  Instead imagine thousands of bathtubs, where the 
water from one bathtub flows out into one or more bathtubs.  The final 
bathtub, in a sense, is the blood sugar.  Pretty simple idea, right? Well 
it can get pretty complex when each “bathtub” is an organ and the flow 
between each bathtub is a complex equation.  This model allows one 
to predict how a person reacts to a known amount of carbohydrates 
and a known amount of insulin. Using this model, you can know how 
a person’s blood sugar rises the seconds, minutes, and hours after they 
have eaten or taken insulin. 
         The potential of this technology is limitless.  This particular 
meal simulation model of the Glucose-Insulin system can be incredibly 

useful in things like testing of glucose sensors, insulin infusion 
algorithms and decision support systems for diabetes (A Meal simulation 
model of the glucose-Insulin system by Dalla Man, Rizza and Cobelli).  
This simulation model was instrumental in the development of  
multitude of technologies, such as the creation of the artificial pancreas.  
An artificial pancreas is “a system combining a glucose sensor, a control 
algorithm, and an insulin infusion device” (Artificial Pancreas: Past 
Present, Future by Cobelli, Renard, and Kovatchev).  Without an 
artificial pancreas managing type 1 diabetes is a nightmare.  T1D is a 
fatal disease without modern medicine.  A person with this disease must 
constantly count calories, calculate amounts of insulin, and always runs 
the risk of accidentally injecting too much insulin.  Management of 
this disease is heavily dependent on the behavior and responsibility of 
the patient.  This high dependence on the actions of person with this 
disease is dangerous for many reasons like human error and because 
this disease usually starts in childhood.  It is estimated that 40% of 
the time, adolescent patients miscalculate the amount of carbs by as 
much as 60%. Imagine dosing for 40 gr of carbs when you are actually 
eating 100gr. Or even worse, dose insulin for 160 gr, when you only 
ate 100gr. The latter will result in severe hypoglycemia: sugar so low, 
that the patient will need to be hospitalized and may enter a coma.  But 
with the artificial pancreas a person with this disease would be able to 
live a more comfortable life, not worrying about dying in their sleep 
because of a blood sugar drop.  Thanks to mathematical modeling and 
computer simulations”, which greatly accelerated its development, the 

artificial pancreas is almost here but (Artificial Pancreas: Past Present, 
Future by Cobelli, Renard, and Kovatchev).  Not only that but with this 
technology “any meal and insulin delivery scenario can be pilot-tested 
very efficiently in silico, prior to clinical application”( Artificial Pancreas: 
Past Present, Future by Cobelli, Renard, and Kovatchev).
          This has many implications for the future of animal trials 
because in silico experiments, meaning experiments done via computer 
simulations, are a fraction of the time and cost of animal trials.  
Although this kind of computer simulation cannot yet completely 
replace animal trials and clinical trials, it can greatly reduce the 
number of trials needed.  For example, let’s say a company was making 
an experimental drug and designing the compound.  A traditional 
approach would have this company make all the different versions of 
this compound and then systematically test them all through animal 
trials.  Sometimes not one version of the compound would work.  And 
sometimes, out of 20 different versions of the drug, one would work 
and proceed forward with more trials and experiments.  With in silico 
testing a company could potentially find out which version, if any, of 
the compound would achieve the desired results at a fraction of the time 
and cost of the first round animal trials.  With the aid of simulation 
models maybe one day we might not need animal trials and medicine 
could become cheaper and more accessible.  From helping people with 
diseases like diabetes to making sure a plane will not crash, simulators 
are rapidly becoming irreplaceable tools.

I

Insulin promotes the absorption of glucose from the blood to skeletal muscles and fat tissue. It is a key 
component of homeostasis. Here, the chemical structure of insulin is depicted with carbon (blue), oxygen 
(yellow), sulfur (green), hydrogen (clear) and nitrogen (red).

Megan Lee

Medicine
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 On every Oberlin student’s billing invoice, there is a line 
that reads, ‘The Green EDGE Fund -- $25’. Do the math and that’s 
conservatively over $100,000 going to this seemingly ambiguous 
organization every year. If you do know what the Green EDGE Fund 
is, hooray! Keep reading to hear about all the wonderful things we’ve 
done with your money. To the shockingly large number of people who 
don’t, here’s a little spiel of who we are and what we do. 
 The Green EDGE Fund is a student-run board currently 
consisting of five board members and three affiliates. The three 
affiliates are students employed by Student Senate, the Office of 
Environmental Sustainability (that’s me), and The Oberlin Project. 
Our job is to act as both liaisons and voting members of the board. 
Primarily, we advise the allocation of grants and loans for projects 
that promote environmental sustainability both on campus and in the 
community. There are three accounts set up for the various projects 
we support: efficiency loans, sustainability grants, and the recently 
established carbon management fund grants. 
 Efficiency loans are dedicated to projects that reduce 
resource consumption and have clear and calculable financial savings 
for the College. This account is funded by the initial $40,000 seed 
money from the college and operates on a revolving loan fund model, 
where all financial savings directly resulting from these projects are 
paid by the College into the Efficiency Loan Account on an annual 
basis until 150% of the initial investment is repaid. The money is then 
used to fund future projects. Some of the efficiency loan projects we 
have funded in the past include: 
 Expanding the Dashboard: A True Campus-Wide Resource 
Monitoring System ($62,500): In the spring of 2015, the Green EDGE 
Fund collaborated with the Office of Environmental Sustainability, 
Oberlin’s Environmental Studies Department, and Facilities 
Operations to initialize the expansion of Oberlin’s Environmental 
Dashboard. For those of you unfamiliar with the Dashboard, have you 
ever noticed those colorful, pulsing orbs or the TVs with animated 
maps of Oberlin strategically placed throughout campus? These 
technologies are part of a campus-wide resource monitoring system. 
Currently, however, the system lacks necessary equipment to give us 
a fully accurate representation of the College’s resource consumption. 
Thus, the Green EDGE Fund approved an efficiency loan of $62,500 
as the first steps towards completing the Dashboard. While there is 
no formal return on investment (ROI), this project saves energy by 
allowing us to better adjust controls and individual functions in major 
academic buildings. Additionally, this project provides a means of 
accurately quantifying the energy saved by efficiency projects and thus 
allows us to monitor efficiency loan savings through real-time data. 
 Campus-Wide LED Elevator Lighting Upgrades ($4,000): 
In the spring of 2015, the Green EDGE Fund invested $4,000 to 
update the elevator lighting in several locations across campus. In 
the Science Center, for example, the previous CEC #1383 light bulbs 
used a whopping 20 watts per light bulb with an average lifespan of 
only 300 hours. These lightbulbs had to be replaced almost every 
two weeks and were extremely inefficient. After collaboration with 
Facilities Operations and the College’s lighting distributor, Sommer 
Electric, these incandescents have been replaced with the much more 
efficient LED CEC #1383 lightbulbs, which only use 2.2 watts per light 
bulb and have a lifespan of 25,000 hours. The ROI for this project is 
4 months, meaning the Green EDGE Fund will be paid back $6,000 
within half a year. 
 Sustainability grants make up our biggest account, consisting 
of $20 out of every $25 we receive from each student. These grants are 
allocated to projects that promote environmental sustainability within 

the Oberlin Community but do not have 
clear and calculable financial savings 
for the College. Also, these projects do 
not necessarily result in direct resource 
use reductions, but they do promote 
environmental sustainability as defined 
by the sitting board members. Some of 
the sustainability grant projects we have 
funded in the past include: 
 Hybrid Hydraulic Refuse 
and Recycling Collection Vehicles for 
Oberlin Public Works Department 
($30,000): In the spring of 2014, the 
Green EDGE Fund leveraged its 
funds to support investment in hybrid 
hydraulic drive systems for three new 
refuse and recycling trucks. These 
trucks were purchased to replace the 
City’s old fleet, which were destroyed 
in a fire in late 2013. The new fleet is 
equipped with swanky Parker Hannifin 
RunWise Hybrid Hydraulic Systems 
that utilize kinetic energy gathered 
through regenerative braking to power 
the motor. Through this process, fuel 
consumption of these trucks is reduced by 30-50%, an estimated 2,200 
gallons per year and corresponding CO2  emissions by 230 metric 
tons per year. While this project supports a more efficient technology 
with a clear and calculable payback, it cannot be considered an 
efficiency loan because it does not result in savings for the College but 
rather the entire Oberlin community. Additionally, the investment 
is not expected to reach 100% financial payback. However, the 
Green EDGE Fund supports the implementation of technology that 
promotes efficiency and sustainability regardless of financial payback, 
and has offered this grant to show support for the City of Oberlin and 
efforts to reduce its carbon footprint. 
 Kahn Solar Photovoltaic (PV) Array: For anyone still 
wondering, yes they are real! The “fake” solar panels were stands 
meant for the PV array, however, the College exceeded its budget 
before the project could be completed. Thus, in the fall of 2012, the 
Green EDGE Fund began the process of facilitating the installation 
of a 10kW array on the roof of Kahn. A request for proposals (RFP) 
was sent out to select contractors and solar companies and by the fall 
of 2013, BoldAlternatives, a company specialized in renewable energy 
solutions, was selected for installation. BoldAlternatives provides a 
financing option that reduces our financial investment to a minimum 
by allowing a third party investor to benefit from state and federal 
solar incentives. Thus, the Green EDGE Fund did not have to use its 
funds to support the project but was instrumental in its inception 
and implementation. By the summer of 2014, the 10kW solar PV 
array was installed. There are still a couple empty stands on top of 
Kahn; these stands are intended for solar thermal arrays, however, the 
financial payback period is quite large (think over 100 years) so the 
completion of these panels is unlikely in the near future. 
 The other $5 out of every $25 we receive from students 
funnels into the Carbon Management Fund, which supports projects 
that provide verifiable sequestration of carbon in or around Oberlin. 
This is the newest arm of the Green EDGE Fund and also an 
unprecedented development -- no other college in the country has a 
student-led fund dedicated to such projects. Here is the first Carbon 

Management Fund project we’ve supported: Natural Meadowing and 
Permaculture Design for OSCA Spaces ($5,420).
 In the spring of 2014, the Green EDGE Fund collaborated 
with the All-OSCA Environmental Concerns Committee, the 
Permaculture Exco, and the Oberlin Grounds Department to create 
natural meadows on the lawn spaces next to Harkness and behind 
Old Barrows. The project seeks to create biodiverse, resilient, 
self-sustaining ecosystems on campus, and in doing so, will be an 
opportunity to not only educate students about permaculture design 
but also make them more aware of the natural communities within 
Oberlin. This project will also reduce the College’s carbon footprint 
through a reduction in fuel used for lawnmowers and through the 
carbon sequestration function inherent in the plants. 
 While it is a lesser-known organization, the Green EDGE 
Fund has been instrumental to the implementation and advocacy of 
environmental sustainability in and around Oberlin for quite some 
time (We’re celebrating our ten year anniversary soon!). Hopefully, 
this article helped shed some light on the inner workings of our 
organization as well as some of the many projects we’ve funded in the 
past. Also, if you have any cool ideas for a sustainability project on 
campus or in the community, we’d love to hear from you! The deadline 
for proposals is Sunday, November 1st at noon. 
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Field Notes from the Climate 
Writer

Stephen Lezak

 opular opinion of science is doing poorly. Researchers and 
engineers used to be role models and superheroes: Einstein, Batman, 
Professor X, Iron Man, Leonardo (the Italian Renaissance genius and 
his Teenage Mutant Ninja Turtle namesake). But today, science and its 
practitioners have come under increasing attack, and not just from the 
radical right. Granted, Republicans opine daily as to the integrity of 
climate science. At the same time, the political left hosts its own cohort 
of unbelievers. The paranoia around vaccines causing autism and the 
unknowable evils of GMOs has left its mark on communities across 
the country. But while the American left may risk hypocrisy in calling 
its political other “anti-science,” there is at least this: the aggregate 
consequences of every far-fetched liberal theory look relatively small 
compared to the damage done by American climate change denial.
 In early 2014, the media announced that Bill Nye the 
Science Guy and Ken Ham would face off in a debate titled “Is 
Creation a Viable Model of Origins?” Bill Nye has become the de 
facto spokesperson for anything science-related in the United States. 
Ken Ham is a prominent young earth creationist who believes that the 
planet is roughly six-thousand years old. The event, held at the Creation 
Museum in Kentucky and moderated by a journalist from CNN, lasted 
over two hours and has collected nearly five-million views on YouTube. 
During the event both men stood behind podiums taking their turns 
speaking. Topics included the stratigraphy of the Grand Canyon and 
just how many animals could have fit aboard Noah’s Ark. Assisted by 
cartoonish graphics projected behind them, each made their case for 
why the Earth was or wasn’t 4.5 billion years old. 
 It’s easy to notice the handful of similarities between the 
young earth creationism/old earth evolution debate and the “climate 
change debate” in the U.S. First among these similarities, and perhaps 
most important: while both of these issues were once the subject of 
fierce debate among scientists, few credible researchers today doubt 
that the Earth is 1) billions of years old or 2) warming due to human 
activities. The second similarity is the high rate of public denial of 
these two scientific understandings: 42% for creationism and 40% for 
climate change, according to Gallup. Third similarity: while there is no 
shortage of information on either topic, there also exist well-funded 
(mis)information campaigns aligned against the scientific community. 
Fourth, and finally, levels of belief about global warming and 
creationism are closely tied to factors such as education, political values, 
and religious beliefs.

***

 Why do individuals deny scientific consensus in the first place? 
The intuitive answer is that people resist new ideas that threaten their 
cultural beliefs, like evolution or the heliocentric solar system. Scientific 
development overhauls existing paradigms and imperils cultural norms. 
In response, the Old Guard (often the Church) chooses to resist 
rather than adapt. But what about the vaccine/autism connection or 
pervasive fear of GMOs? Population clusters in Northern California 
have underimmunization rates hovering around twenty percent. At 
the same time, the “Right to Know” movement has won legislative 

victories in Maine, Connecticut, and Vermont, while dozens of other 
states have similar proposed legislation requiring GMO-containing 
foods to be labeled as such. In these ways the rejection of science has 
become evident in our laws and even our bodies. Both of these instances 
of scientific rejection came about largely on their own, and neither 
defends any kind of tradition or hierarchy. (For frame of reference, the 
inoculation hysteria began with a 1998 paper, two-hundred years after 
the development of the Smallpox vaccine.) If anything, both of these 
beliefs and the movements that champion them are anti-hierarchical: 
underdogs making improbable gains against boardroom villains in 
Big Pharma or Big Ag. In these cases, rejection of scientific consensus 
challenges the status quo, the cultural opposite of the opponents of 
Darwin who sought to preserve the paradigm. What’s more, these 
left-wing movements usually assert that their beliefs are well-grounded 
in science. Indeed, phoney and flawed publications seem to be the 
lifeblood of liberal paranoia. 
 For decades researchers have worked to piece together the 
strange and often-contradictory fabric of the rejection of science. 
In 1982 Mary Douglas and Aaron Wildavsky proposed the cultural 
theory of risk. It suggests that individuals (as members of societies) 
will either ignore or attend to risks that align with their worldviews. 
The big contribution of what’s come to be known as Culture Theory 
is that it explains how rejection of science can be proactive instead of 
only reactive. That is, collectivist Californians or organic food obsessives 
in Vermont are drawn toward their own far-fetched ideas because 
they align with values that are already close to home: opposition to 
big industry, affinity for the “natural” over the synthetic, and likely 
some sense of geographic and cultural exceptionalism (“we do things 
differently here”). Meanwhile, Culture Theory fits just as well with 
creationism and climate change. Young earth creationism conforms to a 
worldview that maintains that the universe is as ordered and intentional 
as the New King James Bible. As for global warming, writing it off as a 
hoax or a natural phenomenon protects individuals from acknowledging 
that their carbon-intensive lifestyle contributes to global environmental 
disaster. 
  
  
  
  
  
  
  
  
 Despite the prevalence of Culture Theory, its contributions 
to social science haven’t made their way into mainstream discourse 
about scientific consensus. In its place, the “public understanding of 
science” model dominates the climate debate. It assumes that mistaken 
beliefs about the natural world result from a lack of knowledge, or 
“information deficit,” about the issue at hand. It’s the familiar image 
of Bill Nye or Al Gore standing onstage in auditoriums and gesturing 
at the graphs projected behind them. It’s the “if only they knew what I 
know!” paradigm. But even people without backgrounds in psychology 
know that this issue is not nearly so simple. It is not just about putting 

the right person in front of the right graph. If there is one lesson from 
Culture Theory, it is that people believe things well before they sort out 
the facts and figures that prove their beliefs are true. 

***

 Back to the Creation Museum. Bill Nye explains radiometric 
dating to the audience (“our good friends Rubidium and Strontium”). 
Ken Ham—soft-spoken, half-rim glasses, Australian accent—says 
that there is no way to know that isotopic decay rates are constant 
over time. Instead, he brings up an animated slide that constructs two 
pillars side-by-side. On the left, built atop the foundation of “man’s 
ideas: naturalism” rest blocks with names like “euthanasia,” 
“abortion,” and “marriage???” On the right, above “god’s 
word” are stacked blocks titled  “moral absolutes,” “biblical 
marriage,” and “sanctity of life.” 
For two hours both men make compelling, impassioned claims, even 
as they talk right past each other. Ken Ham was no more interested in 
the fossil record than Bill Nye was in the metaphysical implications of 
evolution. This much is certain: almost everyone in the audience that 
day came away feeling more convinced of what they already believed 
when they arrived. But for a one-line excerpt from the Constitution, Bill 
Nye made no effort to reach out to conservatives for whom creationism 
structures their view of the universe. Ken Ham did nothing to try 
to compel a listener who embraces the vast complexity of scientific 
narrative. Both debaters instead presented the evidence that would have 
been most persuasive to themselves rather than to each other. 

***

 The climate change debate is more or less the same. The 
believers point to “overwhelming evidence”—graphs, always graphs—
while the deniers question the methodology and conjure vaguely 
paganistic images like “sacrifice the economy.” Neither side seems able to 
communicate with the other on any terms besides their own. The result 
is a growing divide as each side of the issue becomes more convinced of 
its own correctness. 
 There are notable exceptions to the dominant trend. Pope 
Francis communicates about climate change with unrivaled grace. 
Rather than try to compel his audience to believe that Earth is warming, 
he instead addresses the tenets of Christianity, illustrating how 
climate change can coexist with a conservative and religious cultural 
worldview. He does not anticipate any rebuttals or comment on IPCC 
measurements. For Francis, the physical reality of climate change is 
taken for-granted; his success comes from explaining it in terms that 
conservatives like Ken Ham can comfortably incorporate into the value 
structures they already hold.  
 Francis is rare among effective climate change communicators, 
but he is not completely alone. George Shultz, U.S. Secretary of State 
under Reagan, is one of the most prominent Republican iconoclasts 
embracing climate science. His audience? Hardcore market liberals for 

whom government regulation is anathema to prosperity. Here is Shultz 
in an piece he wrote earlier this year in The Washington Post: 
 We all know there are those who have doubts about the 
problems presented by climate change. But if these doubters are wrong, 
the evidence is clear that the consequences, while varied, will be mostly 
bad, some catastrophic. So why don’t we follow Reagan’s example and 
take out an insurance policy? 
 Play it safe, plan for contingencies—good conservative values, 
tailored for a slightly different audience than Francis’ message.
 Years from now, we may reflect on Francis and Shultz as 
two unlikely pioneers of effective climate change communication. In 
the meantime, the gap between data and values must yield to a more 
accessible and inclusive representation of science. Ken Ham was spot-on 
when he remarked that “Bill Nye and I have the same Grand Canyon,” 
even if he didn’t realize his own abyssal irony. If people with conflicting 
worldviews are to believe that climate change is real and demanding 
of action, each will arrive at that belief differently and in a way that is 
largely consistent with their basic assumptions about how the world 
works. And while progress is already being made, there is still plenty of 
ground left to cover. The end goal? To set aside the Ken Ham/Bill Nye 
style “climate debate” and move forward with the climate conversation 
we ought to be having instead.

P
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 ow would you like to give up your Earthling life to live and die 
140 million miles away from the rest of humanity? It sounds scary, but 
over 200,000 people from 140 countries have already applied to make 
the journey to Mars. 100 final candidates, the “Mars 100,” have already 
been selected as the potential founders of the first permanent space 
colony. However, some critics doubt that the Mars One mission can 
reach the planet at all — let alone sustain an outpost of non-scientists 
— without disaster striking.
         Mars One is a non-profit organization based in the 
Netherlands and dedicated to forming a human settlement on Mars. 
It is not an aerospace company; the organization will buy all necessary 
technology from other suppliers. Instead, Mars One focuses on human 
selection and fundraising for the mission. The company claims that all 
technologies necessary to create a settlement on Mars have already been 
invented.
 The company plans to send a rover to the red planet in 2022 
to scout out the ideal placement for the settlement. The settlement must 
be positioned northwards enough to find water in the soil, close enough 
to the equator to maximize solar panel efficiency, and on flat enough 
terrain for the settlement to lie on. Two years later, in 2024, Mars One 
will launch two living units, two life support units, and a second rover. 
Beginning in 2026, the agency will send a group of four astronauts 
to the planet every 26 months. To save costs on the project (which 
is estimated at $6 billion for the first group and $4 billion for each 
subsequent one), there will be no option of returning to Earth.

         Why spend so much money traveling to Mars when there are 
so many people suffering on Earth? It is possible, of course, that our 
planet could end up in a crisis that renders it uninhabitable, so a colony 
on Mars would ensure the preservation of the human race if such a mass 
extinction were to occur. Additionally, the research conducted on Mars 
could open up new doors for sustainability and answer many questions 
regarding the geology of Mars and the history of our galaxy. However, 
Mars One emphasizes the motive of “that pull, that unknown, that 
prospect of adventure that compels humans to seek new frontiers to 
explore”. 
         The “Mars 100” final candidates are not trained astronauts, 
but normal people that meet designated qualifications. Since Mars has 
62% less gravity than Earth, the astronauts must be in good physical 
condition to combat bone density and muscle loss. The travellers must 
also be free from psychiatric disorders, as the indefinite separation from 
Earth is extremely mentally taxing.  The candidates are international, 
hailing from the Americas (39 people), Europe (31), Asia (16), Africa 
(7), and Oceania (7), but all must be able to speak at an A2 level of 
English.
         Before the final candidates are chosen, there will be four 
rounds of selection. The first round, a simple online application, 
narrowed the initial 202,586 applicants down to 660 candidates. 
The second round, a video interview and proof of medical clearance, 
determined the “Mars 100” who are continuing to the third round. In 
this stage, the candidates will engage in group challenges and in-depth 

interviews. Finally, in the fourth round, the finalists will participate 
in a short-term Mars simulation at an outpost in harsh conditions. 
Afterwards, up to six groups of four will be chosen as full-time employed 
astronauts to continue their training as the first Mars colonists.
         The astronauts, planned to be chosen by 2016, will receive 
three types of training. The first type, technical training, will teach 
the space cadets how to sustainably survive on their own. At least two 
members of each group will learn to use and repair all machines that will 
be involved with the mission. The two additional members will receive 
a range of medical training. One person will train in the field of Mars 
geology while another will specialize in identifying alien life. The second 
area of training, personal training, will deal with the psychological and 
physical stress the individual may experience during the expedition. 
However, communication to and from Earth will be possible (albeit 
with a lag of three to twenty-two minutes), so astronauts will be able to 
talk with family members, or even psychologists if necessary.
 The third type of training, group training, will consist of 
simulated missions. These missions will parallel the conditions and 
daily life that the astronauts will experience on Mars. The group of four 
will be isolated from the rest of society and tasked with surviving on 
their own for several months. The astronauts will have to manage the 
life support units, which include solar panels for electricity and water 
filtration systems that evaporate drinking water -- and through chemical 
reactions, oxygen -- from ground soil. These systems will also remove 
nitrogen from the Martian atmosphere and inject it into the living units, 
but this will not be necessary during training on Earth. While in this 
simulation, all communications to “Earth” will be delayed by twenty 
minutes and the astronauts will have to grow their own food. The 
trainees’ reactions to these simulations will help decide which team gets 
to be the first to set foot on Mars.
 As the astronauts continue training, the second rover, life 
support units, and living units will land near the designated settlement 
area in 2025. Both the first and second rovers, which will use their own 
solar panels as batteries, will position the units in the proper location. 
Then, the rovers will activate the life support unit’s solar panels to charge 
the units and the inflatable portions of the living units. The life support 
units will then begin removing water from the soil (storing some as 
potable water and converting the rest to oxygen), as well as filtering 
nitrogen into the units’ atmosphere. By the time the astronauts arrive 
two years later, the atmosphere will be sustainable for human life, and 
3000 liters of water and 240 kilograms of oxygen will already be in 
storage.
 In 2026, the organization plans to launch its Mars Transit 
Vehicle into Earth’s orbit. At this time, the astronaut colonists will not 
be on board, but the spacecraft will be manned by an assembly crew. 
The Mars-goers will then we brought into orbit and swapped with 
the assembly crew, who will then return to Earth. After the system is 
checked and verified, the Transit Vehicle will begin its 210 day trip 
towards its final destination. During this time, the team of four will 
live in a cramped, crowded space with little personal comforts. There 
will be no water to shower with, constant noise from machinery, and 
a diet limited to canned and freeze-dried foods.To retain muscle mass 
in low-gravity conditions, the astronauts will have to exercise for three 
hours per day. However, this daily life will be interrupted by about one 
solar storm every two months. When these dangerous bursts of radiation 
occur, the astronauts must retreat to a highly shielded, yet even smaller, 
sheltered area of the rocket for up to several days.
 Mars One claims that once landed, the astronauts will lead 
fairly typical lives. Each astronaut will have over fifty square meters of 
living space. The living units will include a bedroom, kitchen, working 

areas, and greenhouse. The astronauts will wear regular clothing and 
shower normally, as well as have plenty of time to pursue hobbies. The 
astronauts will have both assigned and independent research projects 
and will submit routine reports back to Earth.  The group as a whole 
will be free to construct whatever type of government they choose. 
The colonists will rule themselves and are under no obligation to 
follow Earth’s suggestions, which, admittedly, seems to invite anarchist 
predictions of sci-fi horror. However, Mars One predicts that, at least 
in the early years, such a small society will easily be able to maintain a 
cohesive administration.
 If the Earth-based team must continually send new supplies 
to the Mars colony, costs will quickly add up. Therefore, Mars One 
aims to make the colony completely and independently sustainable. All 
energy will be provided by solar panels, individual water consumption 
will be limited to fifty liters per day and recycled when possible, and 
human waste will be used as fertilizer to grow food. One of the focuses 
of the initial on-site research projects will be how to use Mars’s natural 
resources to create tools necessary for life, with a large focus on how to 
construct sustainable living units.
 One of the major controversies surrounding Mars One 
concerns the safety of such a mission. One such apprehension is 
potential radiation damage to the human settlers. To combat this, the 
tops of the living units will be covered in several meters of Martian 
soil -- five meters of soil provide the same amount of protection from 
radiation as Earth’s atmosphere. If each astronaut spends an average 
of three hours outside the settlement per day, they will not reach the 
European Space Agency’s designated career limit of radiation for sixty 
years. Another potential problem is that of dust storms; dust on Mars is 
much finer than dust on Earth and could affect machinery in unforeseen 
ways. These dust storms, which can last for a month at a time, will also 
inhibit solar panels from producing energy. During these times, all 
unnecessary systems will be turned off, water and oxygen production 
will be halted, and stored supplies will be used instead. When this 
shutdown occurs, water consumption will be able continue normally 

M. Kornmesser’s impression
of ancient, life sustaining mars
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for 15 days or in a limited ration for 150 days. Oxygen tanks can hold 
enough stored oxygen for sixty days. Of course, one of the biggest 
dangers of the mission is the danger of the unknown. Mars One cannot 
offer a solution to this problem.
 Despite Mars One’s confidence, many outside sources are 
skeptical of the mission’s success. Last autumn, an engineering team 
at MIT released their analysis of the technology Mars One plans to 
use, and the researchers concluded that unless Mars One develops 
and uses new technology, the mission will be unsafe for humans to 
partake in. One safety problem is that if the colonists grow all their 
own food, the plants will release too much oxygen for the astronauts 
to safely breathe, and will eventually suffocate the settlers. To fix this, 
the team must design a machine to remove excess oxygen from the air 
that can work in space. Additionally, the MIT team calculated that 
based on the proposed daily activities of the astronauts, each will burn 
approximately 3,040 calories per day. Mars One plans to dedicate 50 
square meters to greenhouse operation, but MIT concluded that if the 
astronauts are to reach their caloric intake goals through a balanced diet, 
200 square meters of greenhouse space will be required. With this in 
mind, MIT suggests that the least costly option is to import all of the 
astronauts’ food from Earth. While NASA has not directly commented 
on Mars One’s feasibility, NASA chief administrator said in April, “No 
commercial company without the support of NASA and government is 
going to get to Mars.”
 Another major criticism of Mars One’s plan is whether or not 
it has the ability to fundraise the billions of dollars necessary for the 
mission to succeed. The Mars One Corporation, a separate entity from 

the non-profit organization, owns the media and intellectual property 
rights of Mars One. The Mars One Corporation is also in charge of 
shareholders’ investments in Mars One, which will be the primary 
source of funding for the mission. The Mars One Corporation’s next 
step is to introduce stock in the company to the public market. The 
organization also relies largely on donations, receiving contributions 
from over 100 countries each month. Once the first astronauts land 
on Mars and conduct research, their data will lead to new innovations, 
which the foundation will profit on through intellectual property rights.
 To top off the grandeur of such a feat as Mars colonization, 
Mars One plans to raise money through a television show detailing 
the selection and training of the candidates. This reality show will 
follow the candidates through the third and fourth selection rounds 
as well as through their training. An audience vote will decide which 
candidates will move on past round three, and ultimately who will be 
sent to Mars. In June 2014, Mars One secured a television broadcasting 
agreement with Darlow Smithson Productions, owned by Endemol. 
However, in February of this year, Mars One terminated the agreement, 
allegedly because the two could not agree on contract details. However, 
Mars One claims that this will not delay their mission, and that they 
are already working with another production company. Mars One 
has not yet released their partner’s name, but the two establishments 
cooperatively released a two-and-a-half minute video trailer in February 
to announceme the chosen “Mars 100.”
         So keep an eye out and tune in, folks! The enormity of the 
Mars One mission seems like a sci-fi thriller, and it’s coming soon to a 
screen near you.
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 ne of the best presents I ever received was a board game 
involving placing mirrors  to bounce a laser into the other person’s 
goal. I remember when I first got the present; I was so excited to 
play with these strange things.  They were like light from a light bulb 
but so much more fascinating. Being my spoiled self, I was a little 
disappointed in the rather flimsy nature of the game. The lasers often 
didn’t work and the mirrors had a tendency to fall over, but perhaps 
the biggest let down was how low powered the lasers were. They 
were designed for a kid’s toy so you could barely see them in broad 
daylight. So, when I learned about an internship with the Richard 
Russo group at Lawrence Berkeley National Laboratory that worked 
with extremely high-powered lasers to determine the chemical 
makeup of a sample, I jumped at the opportunity. 
 The desire to learn what everything around us is composed 
of has been on our minds since early humans first marveled at fire. As 
science has progressed, we have developed more and more accurate 
techniques for determining what something is; now, we can determine 
the makeup of almost anything to a huge degree of accuracy. 
However, many of these methods involve large-scale machines or 
require complicated manipulation of the sample to get it in a state 
that the process can work with. This posed a problem to those who 
wanted to calculate the chemical makeup of anything outside of 
the lab, for example studying samples on the Mars Rover, doing soil 
analysis in the field, or working to identify a coffee bean’s origins. 
Laser Induced Mass Spectroscopy is the first step to having a solution 
for these problems. It can be performed in a relatively small machine 
and requires no sample preparation. As a result, it has found uses in 
many aspects of scientific research today. For example, the technology 
is used to determine the age of things such as coins.
 During my two summers at the lab, I learned a lot about 
how the process of laser induced mass spectroscopy works and why 
it is a useful tool in both industry and academia. Essentially, it works 
on the principle that different atoms and molecules give off different 
frequencies of light when they are excited or have a lot of energy. 
When energy is put into the molecule or atom the electrons gain more 

energy and are moved into a higher energy state. Then, when they lose 
the energy they “fall” back down to the lower energy levels and release 
that energy. The key is that the electrons can only have very particular 
energies which are inherent to the nature of the molecule or atom. 
As a result, all atoms and molecules give off very specific wavelengths 
of electromagnetic radiation. In other words, there is a distinct set of 
wavelengths of light that each atom or molecule will give off when it is 
excited. 
 This is where the laser comes in. It fires a pulse of light that 
is emitted over the course of a few femtoseconds (one femtosecond is 
one quadrillionth of a second—or the time it takes for light to travel 
across the tip of a pencil). This pulse of light is so powerful that it 
turns a small part of the sample into plasma—a state of matter when 
all of the electrons are excited—which in turn allows the emission of 
electromagnetic radiation. This wavelength is then measured by the 
spectrometer in order to determine the makeup of a sample.
This is just the basic concept behind the process; there are many 
nuances that have to be considered and can have some very 
interesting implications. When you look at molecules with this 
technique, you have to consider not only the position of the electrons, 
but also how the molecule is rotating and vibrating in space. In 
addition, when you try to use this analysis to determine what amount 
of different isotopes are in a sample, it can be very difficult as the 
wavelengths of light given off are quite similar between isotopes. You 
have to find ways to increase the sensitivity of the measurements. 
This is extremely important and useful as determining the amount of 
a certain isotope in a sample can be used for radioactive dating. This 
and similar techniques are how much of the fossil record was dated. 
 Lasers are one of the most amazing inventions of the 20th 
century. They have revolutionized many aspects of society, from 
children’s play toys to Hollywood blockbusters to cutting edge science 
research. In my mind, the process of forming light into a laser beam 
described the almost magical nature of my summers at the Russo 
Lab. When I arrived and was shown around, I realized that the lab 
was a scaled up, industrial 
version of the old board 
game I used to play, or at 
least it looked like that 
to my naïve eyes. There 
were lots of little mirrors, 
lenses, and countless other 
exciting objects designed to 
manipulate lasers screwed 
into a big metal table. At one 
end of the path of mirrors, 
there was a laser that 
weighed at least 300 pounds 
and was the size of a small 
ping pong table, and at the 
other end could go a sample 
of any solid or liquid. I was 
struck by the playfulness of 
the lab environment—not 
to say that the scientists 
there weren’t serious about 
their work—but everyone 
genuinely enjoyed what they 
were doing. Dr. Russo would 
always say that these lasers were just “really expensive toys for adults,” 
and it was true.

 t the surface level, gravity may appear to be one of the 
simplest phenomena in the universe; what goes up must come down, 
large objects attract one another, perception comes in the form of 
acceleration, etc. In reality, we honestly know next to nothing about 
gravity. It is by far the least understood out of the four fundamental 
forces, the other three being the electromagnetic and the strong and 
weak nuclear forces, and was the first to split from the other forces 
after the Big Bang. For over 200 years, gravity was simply considered 
an accelerative force that caused objects to become attracted to one 
another. This interpretation was originally formulated by Isaac Newton 
to describe planetary motion, and since it agreed so well with everyday 
experiences, there wasn’t any need to tamper with the mathematics 
behind it. 
 However, all of that changed in 1915 when Albert Einstein 
published his landmark first paper laying the foundations of general 
relativity, the modern theory of gravity. This marked one of the largest 
turning points in scientific history, as it forced physicists to abandon 
all preconceived notions about how the universe worked and accept 
mathematical results that defy common sense on the grandest scales. 
Through his work, Einstein was able to show that gravity wasn’t just 
a force that existed in three dimensional space, but was actually the 
curvature of four dimensional spacetime, with time being the extra 
dimension. One of the simplest ways of describing the relationship 
between gravity and spacetime is this adage: gravity tells space how to 
curve; space tells matter how to move. 
 To date, experiments on general relativity has successfully 
agreed with many of its predictions, which include such phenomena 

as the gravitational bending of light to the existence of black holes. 
However, there are still a few aspects of general relativity that remain 
unconfirmed, one of the most important being the existence of 
gravitational waves. Much like the ripples in a pond created by throwing 
a stone, gravitational waves are ripples in the curvature of spacetime 
caused by the acceleration of moving objects. Because it’s next to 
impossible to detect gravitational waves in our everyday lives due to 
the lack of noticeable changes in our experience of spacetime, we need 
to observe extreme sources of gravity such as binary systems of white 
dwarfs, pulsars, or black holes in order to have any chance of detection. 
It’s actually because of observations in changes of orbital periods 
of binary pulsars that we already have indirect evidence, but direct 
evidence of a passing wave would be much more conclusive and further 
strengthen validity of general relativity.
 There are currently many differently efforts taking place 
around the world hoping to detect gravitational waves, such as pulsar 
timing arrays. Another important method uses a technique called 
interferometry, which uses incredibly precise lasers to measure minute 
changes in the distances of objects that can be a few kilometers apart. 
This effort is about to get a huge boost in detecting power, thanks to the 
upgrade of the Laser Interferometer Gravitational-Wave Observatory, or 
LIGO. After undergoing extensive renovations, LIGO should be able to 
detect waves with amplitudes as small as 10-20 meters even though the 
strongest waves will only change the distance between LIGO’s arms by a 
mere 10-18 meters.
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 umans are finally at a point in our historical trajectory where 
space travel is a reality, and colonization of other planets may even 
be possible. On Mars, we can imagine white domed structures with 
little gardens inside, contrasting with the stark red landscape. There 
are movies nowadays, like The Martian or Interstellar, that showcase 
semi-accurately what space travel or extraterrestrial colonization 
might be like. However, I hope that the rash enthusiasm these films 
elicit does not blind the public to the realities of these missions. 
They would require tremendous amounts of planning and research 
to carry out. If we will be traveling to places like Mars and setting 
up human settlements, we need to minimize the potential risks to 
human life, and make certain that work conducted there can be truly 
useful. NASA is experimenting with rovers and simulations to work 
through the potential problems with colonization, which include 
obtaining water, creating oxygen, or farming food. Solutions to these 
problems are essential for a colony to survive when the next help or 
resupply mission is years away. The experiments that NASA and other 
organizations are conducting give us a glimpse into how scientists 
are preparing to go to space as safely as possible and with the greatest 
benefit to the scientific world.
 Some of the human-centered tests are currently done aboard 
the International Space Station (ISS), which most Internet-users 
probably associate with videos of mustachioed men playing Bowie 
and astronauts drinking little globules of water. The ISS’s experiments 
test how humans survive in space and what consistent space travel 
does to a person, both physiologically and mentally. NASA scientists 
have found that bone loss happens at a faster rate in lower gravity, 
which is problematic if a person wants to go bouncing around on the 
Martian surface. The loss of bone mass will even affect the astronaut’s 
ability to walk when they return to Earth. On the ISS, there is a special 
treadmill (named after Stephen Colbert, thanks to a mass write-in 
campaign) that astronauts have to use for around 8 hours a day to 
slow this decay. There is still more work that can be done to see if this 
deterioration can be slowed even further for multi-year trips.
Space travel also has a social aspect to it: are people going to be able to 
live with each other in very close conditions for the two years or more 
that long-distance space travel would take? NASA has recently started 
their third HI-SEAS experiment wherein 6 candidates live in extreme 
close quarters for one year to test their viability as a team.

The team live in a 1000-square-foot simulated colony on the Mauna 
Loa volcano in Hawaii. This group has to get used to restricted water 
access (they are only allowed to shower 7 minutes per week, max) 
as well as a diet consisting only of dehydrated food. NASA has to 
make sure that these team members can live with each other in these 
circumstances, and still work well together. It is a difficult task-- as 
Zak Wilson, a member on the last experiment, told Newsweek, 
“Six people is not enough to make you feel like you are part of a 
community or a society.” The team spends most of their time in one 

another’s company, and have precious few moments alone with their 
own thoughts. These kinds of experiments must be conducted before 
sending anyone into space for years at a time. If the team is already 
halfway to Mars and everyone hates each other, how can they possibly 
work together to conduct the research they need when on the surface?
 NASA has also shown how helpful rovers can be for human 
space travel and extraterrestrial colonization. These little robots 
(sometimes not so little: the Curiosity rover weighs around 1 ton!) 
will be extremely useful in the future establishment of human 
development on Mars. Curiosity is currently examining Martian soil, 
climate, and landscape to learn about Mars’ past. There is a proposal 
being reviewed by NASA for a future Mars rover to conduct tests to 
determine how viable Martian soil is for human agriculture. A small 
amount of soil will be pushed into tubes, sealed off and exposed to 
water, some microbes, and algae. The contents of the tube will then 
be tested to see whether the microorganisms are able to thrive in the 
Martian soil. If this soil is conducive towards life, the microorganisms 
can be farmed en masse right in the colony and, in the future, be 
used to make oxygen, food, or even building supplies in the right 
circumstances. 
 Other experiments are planned that will help Martian 
colonies to be as productive as possible. One of the more necessary 
projects on the next rover, dubbed MOXIE, will figure out how to 
make oxygen from the sparse Martian atmosphere. The next rovers 
will also be capable of finding the locations with the best soil and 
water prospects to establish a colony. Having these provisions would 
make human settlements much easier to start so everyone can get 
right to work and not worry about their living situation. Rovers will 
allow the scientists to take advantage of the limited time they have on 
Mars to learn as much as they can before their shuttle goes back to 
Earth.
 With NASA’s recent discovery of highly salinated water on 
Mars, there are even more contingencies to prepare for on future 
missions. On Earth wherever we find water we find life. Therefore we 
must take the possibility of finding Martian life into consideration 
when exploring these regions. As exciting as it is to be so close to 
actually seeing alien life, human ventures must be careful so that these 
potentially life-filled areas are not infected by our own microbes. 
We wouldn’t want to find that the most important discovery of our 
lifetime was corrupted due to improper sterilization. Examining new 
life on Mars could give hints about how life on Earth developed, or 
what signs to look for on other planets when searching for life. Even 
the Curiosity rover has not gone through anywhere near enough 
sterilization to approach the suspected water sites. NASA has specific 
procedures when they want to send someone or something to 
investigate sources of alien life. These procedures include sterilization 
or, in a worst case scenario, listing all the bacteria that are left on the 
object so that they can compare any new life found to the bacteria on 
the list. All of these precautions will allow the scientists to study this 
exciting new life in the most secure way. Hopefully ending with novel 
discoveries!
 With this threat of contamination, why send humans at 
all? Humans are basically just bags of bacteria, so there seems to be 
a big threat of contamination. One of the main reasons for humans 

to be there is because of our ingenuity. We are extremely good at 
responding and adapting to new scenarios. When communications 
with Earth take ten minutes to travel, being able to respond to 
a pressing concern is vital. Even though rovers can accomplish 
many tasks, if supplemented with a human companion they could 
accomplish a lot more. The human can scout locations and sort 
through samples at a much faster rate, giving the rover only the most 
interesting items to analyze. Activities like drilling or construction 
are also only really suitable on a large scale if carried out by humans 
who can react and change their routine based on how the land 
around them is changing. All of these reasons, along with the general 
excitement of seeing someone run around on “the red planet”, are why 
the benefits outweigh the risks of sending humans to Mars.
 The problem of contaminating native Martian life is one of 
many problems that could arise without due preparation. If we are 
spending billions of dollars and risking the lives of these scientists, 
wouldn’t we want to put as much preparation into preserving their 
lives as possible? This is why I am highly skeptical of Mars One and 
their motives. Mars One is a Dutch company that plans to send people 
to Mars by 2024, and establish a colony a few years later. They are 
currently selecting the final crews that will be sent there, but there 
are a lot of problems that Mars ONE should deal with before sending 
the volunteers to the great unknown. For instance, MIT scientists 

have estimated the amount of time before the Mars One colony will 
collapse is 68 days. It will take just over two months until their wheat 
plants reach maturity, and so much oxygen is released that a major 
fire hazard will develop in the colony. The same MIT scientists also 
have found that the Mars One planners have severely underestimated 
the readiness of the technology they plan to use to create oxygen and 
water on the surface of this red planet. The Mars One mission must 
go through much more serious consideration, and perform more 
experiments before sending their ambitious volunteers to a faraway 
planet where there is so much that can go wrong.
 There are always uncertainties when planning space travel. 
You cannot plan for every possible permutation or problem, but 
what you can do is prepare well enough that your astronauts have 
a chance. Not only should these people have a significant chance of 
survival, but they should be able to live comfortably enough that they 
can perform experiments and build an understanding about their 
new environment in order to make these trips worthwhile. There 
is something to say for exploring for the sake of exploration, but 
serious preparations need to be done (and in most cases are being 
done by NASA) so that these space missions will be safe and produce 
important discoveries. Revolutionary scientific findings are waiting 
for us, but only if these astronauts have a chance to do their work.

               How to Make a Mars Colony
Jason Rosenblum

The ISS’s experiments test how humans 
survive in space and what consistent 
space travel does to a person, both 
physiologically and mentally.
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Rachel Dan

After opening the dome, Dave and I remove the covering from the 14” 
reflecting telescope. Next, he hands me a controller and says “go on, press 
it.” I do, and the dome begins to spin around us. “Whoa” I respond.

This photo by the Oberlin Observatory shows the passage of the 
International Space Station in front of the moon.

Dave points out the benefits, and drawbacks, of a having an observatory in 
the middle of campus.           Photo credit above and below: Sawyer Brooks

The Oberlin
    College

Observatory
Gabriel Hitchcock
 In the mid-1800s, professor Charles Churchill came 
to Oberlin to teach astronomy and physics. With him came 
a 5” refracting telescope, donated by Alvan Clark’s telescope 
manufacturing company. With a length of 4 meters, this telescope 
was more than sufficient for the budding astronomy program. When 
Peters Hall was constructed in the 1880s, in order to accommodate 
the increasing the popularity of his courses, a single tower of 
Churchill’s design was added to the northern section of the roof. 
Meant to eventually house an observatory, from 1898 until 1929 
a single painted canvas over a wood frame protected the new, 6” 
Gaertner telescope, the professor, and students from the elements. 
Then, in 1929, the green dome as we know it today was constructed 
to house the telescope.
 My own experience with the observatory was unforgettable. 
The first evening it was open during my freshmen year, a sea of eager 
students flooded into Peters. We became briefly yet inevitably lost, 
but eventually making it up to the roof. Packed like sardines under 
the stars, we swarmed around the few telescope piers, each of us eager 
for our own look. I moved up to the telescope, bent down to the 
eyepiece (not the most comfortable when you’re 6’2”), and peered 
through to see . . . something. Rather bright, sort of red, it looked 
not unlike a Synapse article endpoint (see the end of any article). The 
student assistant patiently explained that this was mars and I should 
let someone else look. Just as I was about to move away, a brilliant 
beam of green light shot across my vision, arching up toward mars. 
This, of course, was Dave Lengyel, the Observatory and Planetarium 
Coordinator. Laser pointer in hand, arms outstretched, Dave wove a 
story around us that started with Mars and ended with Sagittarius. I 
was enchanted, and so were my fellow sardines. We stopped swarming 
and started listening intently, impatient to hear what this intriguing 
figure had to say.
 Today, the observatory houses seven traditional and two 
solar telescopes, as well as the components to build a few more. Of 
these, four can be mounted at any given time on motorized piers 
scattered across the roof of Peters. These piers, resting on shock 
absorbing daises, can be easily manipulated by students to pinpoint 
astronomical bodies. The trouble is, according to Dave, is that 
light pollution from the city, from Mudd, and more recently from 
Walmart, interferes with the quality of this experience. That is not 
to say that visiting the Observatory is a waste of time. Far from it. 
The tech savvy student assistants and Dave’s effervescent personality, 
mixed with the thrill of identifying your own stars has become a 
hallmark of the Oberlin experience. Still, Dave looks forward to the 
day that Oberlin will invest in the astronomy program once more. 
“I’d like to see a new observatory built north of the Quad, with a 
retractable roof and right on the ground.” Keep hoping, Dave, and 
we’ll keep attending the public viewings.
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 Seated at a roughly hewn table in the work 
room of his shabby apartment in Florence, Italy, Galileo 
Galilei poured over the sparsely detailed patent of the 
first telescope by German-Dutch spectacle-maker, Hans 
Lippershey. According to Lippershey, the crafting of 
the glass itself was an especially difficult task, one that 
involved the precise and dangerous process of boiling 
noxious sand and soda, borax, manganese oxide, and a 
bit of lime in gigantic vats. Then, the glass maker would 
have to deposit the boiling liquid into a lens mold, 
layer by layer, until the right thickness was achieved. 
According to Lippershey, lenses were often marked with 
blemishes; particulates, discolorations, and differing 
densities were frequent. Finished lenses, like the one 
now in Galileo’s hand, were often sea water green. Once 
the mold had set and the glass cooled, the lens had to 
be cut with a diamond, no easy requirement in 15th 
century Europe. Finally, the lens had to be tirelessly 
ground to the right proportions. It is here that Galileo 
first made his mark.
         The forty-three-year-old mathematician 
ground his lens to a degree that allowed him to achieve 
an unprecedented 30x magnification. In a historic 
moment that would forever change the scientific 
community, he lifted his glass upward and identified 
the irregularities in a space once considered to be 
perfect. The moon contained craters and mountains, 
was rough, and was not a perfect sphere. Jupiter had 
three differently shaped and colored moons. These 
observations, as well as the teachings of his predecessor, 
Copernicus, convinced Galileo that the sun, not the 
earth, was the center of the solar system. This revelation 
would immortalize Galileo in the minds of scientists to 
come, but it would also guarantee the condemnation of 
the Catholic Church.

 In the wake of the Counter Reformation, 
the Church was quick to silence anyone whose 
ideas threatened the sovereignty of The Holy See. 
Church inquisitors, the Pope’s personal censorship 
cronies, actively condemned or otherwise disposed of 
progressive academics. In 1615, Galileo submitted his 
writings on heliocentrism to the Inquisition, wherein 
he not only provided evidence for his theories, but went 
so far as to reinterpret passages of scripture to discount 
geocentrism. For example, Ecclesiastes 1:5 states 
“And the sun rises and sets and returns to its place,” 
which, according to Galileo, need not be interpreted 
literally. To the Inquisition, this looked suspiciously 
like Protestantism. Galileo was summoned to Rome to 
appear before the Inquisition. Following his trial, it was 
determined by the court that heliocentrism was “foolish 
and absurd in philosophy, and formally heretical since 
it explicitly contradicts in many places the sense of 
Holy Scripture.” Galileo was sent away with the firm 
recommendation that he abandon his foolish ideas and 
commit himself to more constructive work.  
 Seventeen years later, the mathematician had 
found a generous patron in the powerful, Florentine 
banking family of the Medici. In addition to being the 
official mathematics 
tutor, Galileo’s second 
Medici patron, Ferdinand 
Medici, Duke of 
Duscany, was constantly 
delighted by the bizarre 
demonstrations of 
scientific phenomena 
conducted by Galileo: 
massive chunks of ice 
floating in water, free 

pendulums that changed their direction as the earth 
spun below them, and, not least of all, the astronomical 
bodies observable through Galileo’s now highly 
developed telescope. With the security that only a 
wealthy patron can bring, Galileo decided to try once 
again to circulate his ideas of a sun-centered galaxy.
 Seated at a sturdy mahogany table in the 
richly furnished study of the Palazzo Medici Riccardi, 
Galileo Galilei added the finishing touches to his novel, 
Dialogue Concerning the Two Chief World Systems. 
Rather than presenting his theories through direct 
arguments and equations, Galileo attempted to convey 
his findings through an accessible, fictional dialogue. 
Its ideas were new and lofty, but its presentation was 
simple and, more importantly, fictitious. It is for these 
reasons that it became immensely popular among the 
literate middle class, and perhaps the reason that it was 
initially approved by the Inquisition. However, it did 
not take long for the novel to enter the hands of more 
perceptive clergy who recognized it for what it was: a 
thinly veiled attack on church doctrine.
 In the novel, three friends discuss and defend 
the merits of both heliocentrism and geocentrism. 
The language is plain, the arguments simplistic, but 
it is clear that heliocentrism has the upper hand. It 
is also worth noting that the character responsible 
for defending the Church’s views is named Simplicio 
(simpleton, in Italian). Whether this is an intentional 
jab at the Church or a reference to Simplicius of Cilicia, 
an astronomer and contemporary of Aristotle, is 
uncertain, but the potential double entendre was not 

missed by the Church.
 In February, 1633, Galileo stood once 
more before the holy tribunal. Presented with the 
opportunity to confess, the aged astronomer defended 
his innocence, insisting that the Dialogue was not 
intended to purport Copernican ideas. He then denied 
having held any opinions that were at odds with the 
geocentric model since his first summons to Rome in 
1616. The Church was unconvinced. Under the threat 
of torture, Galileo confessed that his work could lead 
one to doubt Church teachings. For this confession he 
was found “vehemently suspect of heresy” by the court, 
who then demanded that he henceforth “abjure, curse, 
and detest” his heretical opinions. The publication of 
any of his works was banned, and the Dialogue was 
added to the List of Prohibited Books. Galileo spent the 
rest of his life under house arrest.
 Galileo’s life holds, for me, many significant 
features. On one hand, he is a venerated scientist whose 
ideas have influenced generations of thinkers and thus 
has been a source of inspiration for countless brilliant 
minds. On the other hand, Galileo cowardly insisted he 
had no intention of opposing church doctrine, until the 
threat of torture was employed against him. However, 
as a scientist, the greatest lesson I take from Galileo is 
this: however complex, disputed, or controversial your 
discoveries may be, if there is sufficient evidence to 
support them then it is incumbent upon you to make 
them accessible to the public. How else can we expect 
humanity to progress, if not through the intentional 
effort of our scientists to make knowledge accessible?

Galileo Galilei:
Teacher, Astronomer, Heretic

Gabriel Hitchcock

Physics/Astronomy
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So could you just start out with telling us a little bit 
about your research? Whatever you feel like sharing.

 Yeah, so my lab is interested in what wakes us 
up and what puts us to sleep, and so we study circadian 
rhythms. There’s an internal clock that is responsible for 
coordinating everything about your day and your night so 
that you’re sleepy at night and awake during the day. It’s 
responsible for giving you jetlag when you travel across time 
zones and also makes it difficult for you to be on shift work 
schedules. So my lab has really been interested in the basics. 
What are the molecules and the cells and the other things 
that underlie what wakes us up and what puts us to sleep?

How did you reach circadian rhythms as an interest?

 I guess the way I got there was through my middle 
school interest in science and mostly in marine biology. 
When I was growing up I thought Jacque Gusteau was the 
coolest—I watched every episode of the Jacque Gusteau 
series and read all his books. So I chose my undergraduate 

institution because they had a marine lab and I studied 
marine science.  I really thought I was going to be a marine 
biologist, just roaming the seas and discovering things 
by going there. But along the way I discovered a marine 
organism that could see equally well day and night, like it 
wore night vision goggles. And so I asked, “How can that 
be? How can you make it so that you can see when there’s 
almost no light?” I learned that there was this biological 
clock that prepared the organism for the darkness coming 
every night and allowed the organism to anticipate 
predictable daily changes. So then I just became infatuated 
with the clock; I wanted to know how it worked, so I’ve 
been studying it ever since.

So right now you’re not doing as much work with 
organisms and more with cell cultures, right?

 Yeah, we do a lot of cell culture. We record from 
neurons, we record from glia. We also do in vivo behavior 
to study things like sleep and wake. We study olfaction, as 
well as using behavior assays to study learning and memory. 

It’s a fun field because we can really go from understanding 
the role of a single gene to how that gene interacts with a 
cell and how that cell interacts with other cells, ultimately 
dictating your daily schedule. 

It sounds like you’re investigating all levels of the system, 
then, not just one.

 Yeah, that’s a great description. There are more 
levels that we don’t get into. For example, we’ve yet to study 
the molecular structure of the molecules, which would be 
getting even more atomic. We also haven’t really studied 
organism-to-organism interactions much, although we 
have a big project now in the lab where we’re trying to 
understand whether fetuses communicate with mothers 
while in utero to make sure that they’re both on the same 
time zone. We also have a grant from the March of Dimes 
to study preterm births.

That’s awesome. I’d never really thought about the 
implications for mother-child pairs during pregnancy.

Yeah, it’s very important.

I know you said that you were initially interested in 
marine biology and I know that you scuba dove for a 
while as part of your early research work. As a student 
were you super focused? Or did you always have the sense 
that you had no idea where you would end up?

 I never knew where I would end up, for sure. And 
there were times that I got really nervous that I didn’t 
have a plan B, I just had a next step. Things worked out, 
and certainly not in a predictable way. I’m living in a state 
that’s bordered by eight other states. You can’t be a marine 
biologist where I live. So along the way I just sort of 
followed my curiosity and I allowed myself to just say “that’s 
an interesting question, an important question, let’s work on 
that”. 

Yeah, that makes a lot of sense. So I know that you’re 
not just working on research at the moment, you’re also 
one of the co-directors of the neuroscience program at 
WashU, right? I’m sure you’re mostly working with the 
daily routine of that administrative position, but you’ve 
also done some interesting outreach programs through 
the grad school. Why did you get interested in pushing 
a research-heavy graduate program toward community 
outreach and working with kids? 

 I really don’t know why. It happened organically; 
many of us wanted to go and talk in a classroom. I had two 
young boys and I would go and talk to their kindergarten 
class and their second grade class, and sometimes I would 
talk about neuroscience. It grew because I would bring 
graduate students with me sometimes and they would say 
“This is really fun! We should do more.” So we became a 
chapter for the Society for Neuroscience and we started 
organizing bigger and bigger events, to the point where we 
actually created something called “Neuro Day” at the St. 
Louis Science Center, which now attracts approximately 
4,500 people a year. My role is primarily just to enable the 
people who present but otherwise stay out of the way. 
 We’ve created a program that trains young scientists 
on science communication. We recognize that there’s a gap 
there, between the research we conduct and trying to make 
things understandable to the general public. We recognize 
that we can’t just talk about our work with anyone who 
gets in an elevator with us.  As scientists, we are probably 
handicapped in our ability to communicate in a way that 
is understood. This is all tied up both with being a good 
teacher, and with being a good citizen.  

 

 Erik D. Herzog is a professor within the 
department of biology at Washington University, 
St. Louis. Herzog is also one of the premier 
neuroscientists of our time, and an expert on sleep 
and circadian rhythms. He received his BA in 
biology and Spanish from Duke University in 1987, 
and went on to earn his PhD in neuroscience from 
Syracuse University in 1994.
 He has an extensive career as a researcher, 
having worked with a number of institutions, 
including the McMurdo Base in Antarctica as a 
research diver. He has been published 85 times as 
a researcher, received a multitude of awards, has 
written several chapters for biology textbooks, and is 
a sought-after lecturer by many institutions.
 Oberlin’s Neuroscience department has had 
the pleasure of a long fruitful relationship with Dr. 
Herzog, and we look forward to welcoming him 
back soon.

An interview with
Erik D. Herzog, Ph

by Willa  Kerkhoff
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So to start out, could you give us just a brief description 
of the kind of work that you do?  Also, what interested 
you initially and why do you consider it important?

 So, first of all, I should confess that I’m an 
industrial engineer and my mathy interests are in discrete 
optimization. My interests are in applying optimization to 
interesting real-world problems, so most of the time I’ve 
focused on homeland security and emergency response type 
problems.

Yes, I saw on your blog that you’ve recently posted a few 
times about airport security. You did your dissertation of 
that topic, correct?

Yes.

In that case, my question for you is what drew you to 
working on that topic specifically, and have you reached 
any conclusions about our current system or how to 
improve it? 

 Oh, yeah. So a lot of professional successes in 
research and such start out with a little bit of luck, and this 
was definitely the case with me. So, in September of 2001, 
I started a PhD and I was taking this class with Sheldon 
Jacobson who turned out to be my advisor. He was the only 
person in the country researching aviation security before 
9/11, and he was lucky to get involved with the federal 
aviation administration, which at that time was in charge 
of security. Al Gore was actually making some changes to 
security, which was not very popular at that time because 
people didn’t think we had a problem. Then September 11th 
happened, and the project just became something I was 
interested in. I feel like I should point out that everything in 
my research really has this public sector application and tries 
to contribute to the world. I guess that really ties in with 
my blog—Punk Rock Operations Research—which is very 
socially aware.
 Yeah, so I got involved in this research, which was 
a great opportunity. I knew that I wanted to get involved 
in other things someday down the road, too. I managed 

that during my PhD, but not everything made it into my 
dissertation. The main problem ended up being really 
interesting, and mostly we looked at risk-based screening. 
My field, optimization, is really good at figuring out “how 
do we get the most bang for our buck?”. How do we use 
our limited resources to do as much as we possibly can? We 
live in a world of limited resources, whether its personnel 
or screening devices. In security you can only ask people to 
wait in so long of a line, or else everything is going to fall 
apart. So a lot of our work was focusing the screening on 
the people who appeared to be risky, which mainly means 
that they can’t really be cleared of being threats. With some 
passengers there’s more of a risk than with others. And so 
we wrote a lot of papers in this area, and at that time it 
was thought that we should do random screening because 
anybody could be a risk; we should just kind of increase the 
security for everyone. Now that sounds good, but if you 
actually start crunching the numbers you realize that’s not 
a good option. Basically they end up saying that they need 
more resources, and that’s just not one of our options. We 
need to do the best with what we have.
 So actually it’s been interesting. I finished my 
dissertation in 2006, and then years later it’s like “Oh, that’s 
actually a great idea”. The TSA [Transportation Security 
Administration] are actually really intelligent, and they’ve 
read our papers, so at this point TSA pre-check is actually 
really close to the models I was advocating in my research. 
It’s just great to see, the way you can make an impact. You 
just have to be patient.

Absolutely. Really quickly, I was wondering, why is it 
Punk Rock Operations? 

 Well, I didn’t want to have “Laura McLay’s Blog”, 
I wanted a catchy title. I also think part of me is a little 
rebellious and socially aware and I just wanted the name to 
reflect that. I have no tattoos or anything, but almost no 
one in math and engineering calls me out on that. But yeah, 
part of me really just needs to be who I am and do my own 
thing, if that makes sense. Most people would say don’t start 
a blog before you get tenure but whatever. It’s opened a lot 
of doors for me. 

So this is a question I ask of a lot of female academics. 
I know that, especially in math and sciences, there is 
a difference in experience between the genders. I’m 
wondering how you’ve navigated that as it has changed 
over your career, and what specific things have you done 
to deal with that culture.

 Yeah, so I was very aware of that culture, especially 
growing up. I’m very stereotypically female and I just 
felt like a fraud all the time, which was really tough. I’m 
actually a huge advocate of women for STEM, big time, 
and actually all underrepresented groups because once you 
begin working for women you start to realize that we need 
everybody to be welcome at the table. That’s my guiding 
philosophy. I guess I just never felt welcome at the table per 
se, and some of that was just because of internal barriers. 
 I think one of the biggest challenges I had was 
just not having ANY role models. I had one course as an 
undergrad that was taught by a woman – one. And I don’t 
think that’s the experience students have today. So I think 
that just that one thing, just seeing people like you up 
there in the positions you want to be in, is huge. I think I 
have a lot to learn from really amazing women and I try to 
just take it all in, to be sure. But yeah, I was always aware 
of it. I always felt like a woman in engineering, not just 
an engineer, and that makes me a little sad. But it’s great 
to have such amazing role models in my department; I’ve 
learned so much from them. 

 

 Laura A. McLlay is an associate professor of 
industrial and systems engineering at the University 
of Wisconsin, Madison. McLay received her B.S. in 
2000, her M.S. in 2001, and her PhD in 2006, all 
of which were in engineering and computer science 
and from the University of Illinois at Urbana-
Champaign.
 In addition to her work as a professor, 
McLay is a senior analyst with Innovative 
Decisions, Inc., has been published in over 50 
articles, has contributed to texts on risk assessment 
and medical service system. Furthermore, McLay 
is a frequent guest lecturer for many institutions, 
including Oberlin, where she was recently invited as 
part of the Math department’s Fuzzy Vance Lecture 
series.
 McLay is also an avid blogger. Her blog, 
titled “Punk Rock Operations Research”, received 
84,600 hits in 2013 alone.

An interview with
Laura A. McLay, PhD

by Willa  Kerkhoff
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         esearch in professor Dr. Yumi Ijiri’s 
lab is aimed at understanding the molecular 

forces governing nanoparticles. Specifically, her 
work is concerned with understanding how and why these tiny magnetic particles are 

structured the way they are, and how that structure determines the ways in which they 
interact with their environment. Professor Ijiri has several student assistants working in her 

lab. Among them is Hillary Pan, sophomore, Synapse student liaison, and Physics major to be.
        Nanoparticles are, as their name suggests, tiny particles, being between 1x10-7 and 1x10-9 

meters in size. Because of their infinitesimal size, they display dramatically different behavior from 
chemically identical macromolecules, a characteristic which has engendered a great deal of research 

over the years. Depending upon how they are synthesized, nanoparticles can be homogenous (made of 
the same stuff) or have a core of one material and a shell of another. This relatively simplistic composition 

places them in a unique niche for technical applications. For example, their size and magnetic qualities make 
them ideal for drug delivery systems, where their circulation in the body can be controlled by a magnetic field. 

Furthermore, these characteristics also make them a candidate for superdense data storage, where their magnetic 
orientation can be set and interpreted as a 0 or 1, lending them to binary encoding. However, these are technological 
developments, whereas Ijiri takes a more reductionist approach: exploring their structure. The investigative interest of 
Ijiri’s lab is to understand the shell and core structure of these nanoparticles. The nanoparticle in question, manganese 
ferrite, has been shown to have an especially intriguing magnetic profile.
 In order to study these manganese ferrite nanoparticles, Ijiri’s lab analyzes data provided by the National 
Institute of Standards and Technology (NIST) in Maryland. This lab uses a technique known as polarized analyzed 
small-angle neutron scattering (PASANS). SANS techniques rely on the unique quality of neutrons to detect 
structures at the nanoscale. Unlike X-ray scattering, neutron scattering does not damage the nanoparticle, allowing 
the same sample to be analyzed numerous times. This is extremely valuable, as these samples are not cheap. 
Furthermore, because neutrons are uncharged, they do not interact with the electron cloud that surrounds each atom 
of the nanoparticle. This allows for precise readings of atoms with very small atomic numbers. The ability of neutrons 
to make these detections depends upon their spin states. In order to understand this concept, we must first briefly 
delve into what a neutron is.

  Neutrons are one of two familiar 
subatomic particles located in the nucleus of an atom. 
These neutral particles share this space with protons, 
their positively charged neighbors. While protons 
determine the atomic number of an atom (such as 
hydrogen, which is 1), neutrons determine the neutron 
number. When summed, these values give the atomic 
mass number. Carbon, for example, has an atomic 
mass number of 12, representing six protons and six 
neutrons. However, a less stable isotope, C-13, has an 
additional neutron. Thus, neutrons are responsible 
for the isotopic quality of some atoms. Protons and 
neutrons are not, however, the only players in the 

nucleus. Indeed, neutrons themselves are composed of three elementary subatomic particles called quarks. A quark is 
10-19 meters from end to end, and can be one of six types. Neutrons, however, are formed of only two of these types, 
known as the up and down-quark. An up-quark is defined as having an upward angular momentum, and a down-
quark the reverse. Angular momentum can be conceptualized as the spin of an object around its axis. In this way, the 
Earth can be said to have a definite spin angular momentum, as it spins around its own axis. The collective spins of 
these quarks, then, establishes the spin of the neutron, which can be in any direction relative to the position of the 
quarks. This spin, known as the neutron magnetic moment, is exploited to probe atomic structures.

At NIST, PASANS data is obtained by the following processes:

1.  A sample of nanoparticles is loaded into the supermirror

2. The supermirror, which is formed of magnetic and non- 
magnetic layers, is able to regulate the spins of an incoming 
beam of neutrons by exerting a magnetic force on them. 
This polarization is then optimized in order to maximize the 
number of neutrons in one spin state over another. Thus, most 
of the neutrons will have the the same magnetic moment, either 
up or down.

3. While the supermirror polarizer the neutrons to one spin 
state, the aptly named flipper reverses these states with an 
efficiency of 95%. Together, these devices allow for the neutron beam to have a reliably known incident wave vector, 
or initial spin. 

4. Upon collision with the sample, the neutron’s spin is altered by the magnetic properties of the nanoparticle. Thus, 
PASANS data is collected under four possible conditions: Up Up, Up Down, Down Up, or Up Up. The first orientation 
describes the incident spin state, or the spin of the neutron regulated by the supermirror. The second orientation 
describes the state after scattering, or collision with the sample. 

5. Next, the beam passes through a chamber of pressurized helium gas, known as the H3 cell, which absorbs neutrons 
of a single desired spin state.

5. The beam collides with a 2D detector, from which the spin states of the neutrons are recorded.

 From these data, Ijiri’s lab hopes to define 
the structure of thesev nanoparticles. That is 
where Hillary Pan comes in. Pan’s role is to 
graph the data and find fits and trends using a 
modeling software called Igor Pro. By applying 
older models, Pan is able to compare the core and 
shell structure of magnesium ferrite to known 
nanoparticle structures. Manganese ferrite is 
unique in that it doesn’t match the same models 
as those with which Yumi has previously worked 
with, such as cobalt ferrite and iron oxide. 
This quandary is what fuels the lab’s efforts to 
continuously analyze these data and devise new 
models.
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An axis
Alternate name for 
AMU, abbrev.
Crustacean 
constellation
They make up 
everything
1A, periodically
A meter for measuring 
electrical resistance
81, Periodically
PV/NR = __
10 ⁹
Most prominent point at 
the back of the head
Potential Energy
Dispensing tube used in 
labs
Biological blueprints
TV drama about 
forensic scientists
Mols per liter = __
Water
Oberlin neuroscience 
professor
This element is used 
as an antiseptic
Neurotransmitter with 
one amino group
Space agency
To decay
Tapeworm affliction
Letter symbolizing 
electrical resistance
Type of extinct bird
A four-sided polygon
___electrophoresis
Selenium Hydride, reverse 
order
Δ__ = change in energy
An advanced degree, or 
the initials of the state 
where NIH is located
Symbol for an electron
Three in a row, 
cosmically

When ribonucleic 
molecules inhibit gene 
expression, abbrev.
Avogadro’s number
Type of bond
One of two vowels that is 
not an atomic symbol
Type of bulbed 
perennial flower
The boiling ____ of 
water is 100°C
To trim again
Symbol of an atom that 
can from four bonds
Atom with only one 
electron
Learned, as a person
HCl and H₂SO₄, for 
example
Hydroxide
Stretchy, as a rubber band
Yttrium after the 
middle of 31 Across, or a 
sound of annoyance
Crater creators
First two letters of a 
carbonyl-containing 
compound
Enzyme at catalyzes the 
transfer of 
phosphate
Where to find nature
Proton acceptor
Element named after 
a Russian city
Entropy

An American or 
Australian cyad

Singular of data
Noble gases with eight 
valence electrons
Feline charge
The Washington 
Monument was almost 
capped with this

Number of stars with 
known planets in the 
constellation Draco
A programming 
language
A major division of 
geological time
Manganese Inosilicate
Number of Natural 
Science majors 
Oberlin offers
Near the ear
The first two and last 
four letters of a process 
producing gametes.
Inhibitor in the brain 
Potassium
Part of Einstein’s 
equation
The heaviest Halogen
*Water, cleaved
*Plant process 
involving 25 Down
Van Gogh
Drawn to connect 
two points
Unclear
The most frequent value
Amino Acid, abbrev.
CH₃
The Alkali half of 
table salt, abbrev.

Certain metalloid poisons
Half the distance 
across a circle
Symbol for 40 Down, 
reversed
Unit of Force named for 
the Father of 
Calculus 
Atomic mass 
numerator
Ootid
Ancient ingredient in 
brass
Common lab animal
Borders 71 Across on the 
Periodic Table
To rub away or remove
Symbol for angular 
momentum
This element may 
glow green in the
presence of 67 Down
Often used with 
graphs, hint to the two 
single-starred clues
Chalcogen, 
first and foremost
In___ (chemically 
inactive)
Test tube repositories 
Denoting alcohols or 
phenols

Eerie, or Superior
A divalent atom
“Oralloy,” in 
Manhatten
Ohm’s Law, amplified
Torque, denoted as a 
moment of force
May be added to 
balance a redox 
reaction 
Connects the optic 
chaism and LGN, abbrev. 
Earthquake magnatude 
measurer, abbrev.
That is, to say, an 
abbreviation
Element used in 
Ancient Egyptian 
cometics
The other vowel that is 
not an atomic symbol
Equals mass over 
volume
The first consonant not
to be an atomic symbol
Also borders 71 Across on 
the Periodic Table
A common blood type
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Crossword Corner

By Rachel Dan

The Synapse



/syn·apse/ noun : the point at which a nervous impulse passes from one neuron to another 

The Synapse is a relay point of science-related information with a threefold 
objective. First, we aim to stimulate campus interest in science by exposing 
students to its global relevance and contributions. Second, we work to bridge the 
gap between the scientific and artistic disciplines by offering students a medium 
through which to share their passions, creativity, and ideas. Third, we strive to 
facilitate collaboration between members of the Oberlin College community, 
especially within the natural science departments.


