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Dark Matter 

By Rachel Budker

Cold, dark, and mysterious. Strange. 
Misunderstood.  No, not your angsty teenage 
self, but Dark Matter.

You may have heard of dark matter, but 
what is it?

In the 1930s, an astronomer by the name 
of Zwicky first mentioned ‘dark matter’ while 
measuring the speed of galaxy clusters. He, 
and many after him, noticed big discrepan-
cies between the observed speeds of galaxies 
within galaxy clusters and what is expected 
from the observed mass distribution in the 
cluster.  Basically, the calculated mass of the 
galaxy cluster was not adding up. Something, 
something quite massive, remained unac-
counted for. 

Scientists noticed a similar discrepancy 
on a much smaller scale: within individual 
galaxies. Scientists can predict how quickly 
stars should revolve around the center of a 
galaxy by calculating how much gravitational 
pull should affect the speed at which the star 
travels.  When scientists calculate and then 
measure the speeds of the objects, assuming 
certain masses of the objects that exert gravi-
tational pull on them, the observed speed 
grossly mismatches the calculations. The dif-
ference between the calculated and observed 
is a huge discrepancy, not just a small anoma-
ly — something enormous is somehow being 
overlooked.

Dark matter has become the most widely 

supported theory to explain these discrepan-
cies. Dark matter cannot be seen, does not 
emit energy, and only interacts with ordinary 
matter through gravity and possibly the weak 
force; therefore, its existence may only be in-
ferred from the gravitational pull dark matter 
has on observed matter, calculated by use of 
classical mechanics. The Hubble Space Tel-
escope may provide the best evidence for dark 
matter, allowing astronomers to observe dark 
matter rings emanating from the collisions of 
galaxy clusters, indicating the gravitational 
role dark matter may play in holding galaxies 
together.

However, much remains shrouded in 
mystery. Dark matter does not fully account 
for the unknown substances of our universe. 
By most recent estimations, 4.9 % of the uni-
verse is observable matter such as stars, galax-
ies, and dust, but only 27 % is dark matter — 
68% is currently believed to be ‘dark energy’. 
Dark energy is an even more enigmatic con-
cept than dark matter.  Put most simply, dark 
energy helps account for the majority of the 
unknown makeup of our universe and helps 
explain the observed acceleration of the ex-
pansion of the universe.  Dark energy pushes 
the universe apart, while dark matter holds it 
together.

As the dark matter theory grows in sup-
port, a greater mystery remains: what is dark 
matter actually made out of? Many believe 
that the elemental particles of dark matter 
have yet to be uncovered, such as the theo-

retical weakly interacting massive particles 
(WIMPs); weakly interacting subatomic 
particles that have already been discovered, 
such as neutrinos, are not massive enough 
to constitute dark matter. Terrestrial experi-
ments, such as those underway in the Large 
Hadron Collider (LHC) in Geneva, have al-
ready begun to shed some light on the dark-
ness, and in time will hopefully explain much 
more about the particles that make up our 
universe.

A deeper understanding of dark matter 
will lead to a greater understanding of our 
infinitely complex universe. However, it is 
important to note that despite its popular 
support, dark matter is still a theory. Other 
theories, such as the antigravity theory, sug-
gest that Newtonian/Einsteinian laws of grav-
ity are incomplete and need to be expanded 
or rewritten in order to explain galactic phe-
nomena. The discrepancies observed in galac-
tic rotation curves do not suggest an invisible, 
unaccounted-for mass, but a colossal gap in 
our understanding of classical mechanics and 
the laws of gravity at such large scales.  Such 
theories are more complex, stranger, and less 
favored — yet still absolutely possible.

At the frontier of physics, astronomy, 
and cosmology, dark matter is just one ex-
ample of the way scientists continually use 
creativity and imagination to dream up what 
the universe may look like, open their eyes, 
and see if the order of their imagination holds 
true against scientific data.

Chiropracty:

Medicine or Mysticism?
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By Connor McCleskey 

Chiropracticty, a complementary alternative 
form of medicine that emphasizes the manipula-
tion of the spine to treat various disorders, has 
been surrounded with controversy since its crea-
tion in 1895 by D.D. Palmer. From its inception 
as a fringe pseudo-religious movement described 
as a dangerous, “unscientific cult” by the American 
Medical Association, chiropractic has grown into 
the largest branch of alternative medicine in the 
United States, where $3 billion is spent annually on 
chiropractic treatment. Today, surveys estimate that 
6%-12% of the American population regularly vis-
its chiropractic doctors, primarily for the treatment 
of lower back pain. With their tendency towards 
secrecy concerning the details of their practice, a 
historical distrust of mainstream scientific ideas 
such as fluoridation and vaccination, and levels of 
fraud up to nine times higher than medical doctors 
(by some estimates), chiropractors are often the 
subject of suspicion and mistrust. Fortunately for 
the profession, recent studies have demonstrated 
that spinal manipulation can be just as effective at 
treating lower back pain as medical treatment. Cer-
tain chiropractic ideas are now gaining increased 
acceptance by the medical community.  

Though most chiropractors share a common 
holistic perspective on healthcare and disdain for 
conventional modern medicines and surgeries, 
modern chiropractic is split into two very distinct 
camps, colloquially known as the “straights” and 
the “mixers.” The definition has changed slightly 
over the years, but straight chiropractors basically 
advocate a purist adherence to Palmer’s original 
ideas, maintaining that vertebral subluxations—
misalignments in the spinal column—are the root 
of almost all human disease. The name itself stems 
from Palmer’s exhortation to practice “chiropractic, 
straight and undiluted.” Historically, the incorpo-
ration of metaphysical explanations for treatment 
has led to criticism from both the less radical chiro-
practic community and many physicians, who re-
gard it as pseudo-science. In contrast, mixers, who 
make up the majority of the profession, combine 

osteopathic, medical, and chiropractic approaches 
to treatment, often using nutrition, physical thera-
py and exercise in their practice. 

 Straight chiropractic is based around the 
idea of the body’s “innate intelligence” (similar to 
the idea of its “life force” or “Qi” in Chinese tradi-
tional medicine) that is responsible for maintain-
ing and healing the body. Chiropractors believe 
that vertebral subluxations, when they infringe 
on nerves in the spine and neck, interfere with the 
body’s natural ability to heal itself and maintain 
homeostasis. Straight practitioners advocate non-
therapeutic care; they do not treat specific condi-
tions, instead focusing on enhancing the function 
of the body and improving wellness, an approach 
they refer to as “vitalistic”. Dr. Ralph Davis, a prac-
ticing chiropractor and Dean of the School of Chi-
ropractic at Life University, the largest school in the 
Chiropractic profession, defines a straight chiro-
practor as someone who “analyzes the spine to find 
out if any misaligned vertebra are interfering with 
the function of the nervous system, and repositions 
it to allow the body to express its own inner poten-
tials for health to its optimum.” Chiropractors serve 
to reposition these subluxations through a process 
called spinal manipulation, which consists of high 
velocity, low amplitude thrusts to vertebra at all sec-
tions of the spine. Straight chiropractors therefore 
do not consider themselves to be practicing medi-
cine, as they believe that the body can recover from 
all diseases if the spine is properly aligned. This de-
votion to the idea of vertebral subluxation is one 
of the primary objections to chiropractic by the 
medical community. In fact, D.D. Palmer rejected 
the notion that germs are the cause of illness, stat-
ing,  “ninety-five percent of all diseases are caused 
by displaced vertebrae.”

A number of different reviews and meta-
analyses of chiropractic care in relation to neck and 
back pain have been conducted, and most have 
found that the practice has mixed results, though 
conventional medicine oftentimes fares no bet-
ter. A Cochrane systematic review of 12 studies 
including 2887 subjects determined that, though 
combined chiropractic care provides short to medi-

um-term relief of lower back pain (LBP), “there is 
currently no evidence that supports or refutes that 
these interventions provide a clinically meaningful 
difference for pain or disability in people with LBP 
when compared to other interventions.” For neck 
pain, spinal manipulation was generally found 
to be ineffective, though one study did find that 
it could be useful when combined with standard 
medical treatment. In a separate study in the New 
England Journal of Medicine, researchers assigned 
patients with lower back pain to treatment from a 
chiropractor, physical therapy, or to a control group 
where they were provided with a pamphlet and 
were responsible for their own care. They found 
that, though chiropractic was about as effective 
and expensive as conventional physical therapy, 
neither treatment was found to be significantly 
more effective than no professional intervention at 
all. As someone who had to battle with back inju-
ries since the age of 14, I can attest to the limited 
relief provided by most treatments, chiropractic or 
otherwise. 

The most common accusation leveled at 
chiropractic is that its treatments do not hold 
up under scientific inquiry. However, this is not 
a problem for many chiropractors, who simply 
don’t subscribe to the scientific method; they are 
supremely confident in their ability to help heal 
the human body based off their own anecdotal and 
empirical information.  Though chiropractic care 
may not necessarily cure specific conditions, most 
chiropractors see themselves as promoting wellness 
on an ongoing basis, in contrast to the medical ap-
proach of treating only symptoms. Dr. Davis sees 
the profession as “functioning similar to a family 
doctor providing regular checkups”, in that a chi-
ropractor’s purpose is to “regularly adjust the spine 
and offer nutritional and lifestyle advice so that the 
body can fight off disease by itself.” Though more 
research is needed into the efficacy and long-term 
impact of spinal adjustment, and chiropractic as a 
field remains controversial to many in the medical 
establishment, perhaps the two schools of thought 
can one day integrate to form a comprehensive 
model of care.
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