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BYU Professor Engaged in Groundbreaking Research

David Dearden thinks about weight
and getting in shape more than most
physical trainers—for molecules, that is.

As a BYU professor and analytical
chemist, Dearden has made significant
progress on developing a new scientific
technique that has the potential to
revolutionize how molecules are
identified.

For more than 30 years, Dearden
has been working with mass spectro-
metry—a scientific method to weigh
molecules.

“If you can weigh a molecule, you

can tell what atoms are in it . . . [and]
how the atoms are connected to each
other,” Dearden said. “But mass

spectrometry doesn’t usually tell you
anything about how the molecules are
folded up.”

If a molecule or protein in the body is
shaped incorrectly, it can cause severe
health issues and even diseases such
as Alzheimer’s. If mass spectrometers
could be used to determine a molecule’s
shape, scientists would be able to better
construct correctly formed molecules

and understand deformed ones.

The current way to measure a
molecule’s shape and fold is called
drift ion mobility. While it is an effective
method, it requires specialized equip-
ment and dangerously high voltages
to work. Dearden’s technique utilizing

a mass spectrometer would save
money and revolutionize the study of
molecular recognition.

“This instrument is really good at
measuring mass . . . so if we can add
to it this capability of measuring shape
as well, then we’ve got an extremely
powerful combination,” Dearden said.
“We think, in the long run, we’re going
to have an extremely powerful new
technique.”

Dearden’s article, “Effects of kinetic
energy and collision gas on measure-
ment of cross sections by Fourier
transform ion cyclotron resonance
mass spectrometry” was published
in The International Journal of Mass
Spectrometry in February 2015.

While Dearden’s technique hasn’t
reported identical results to drift ion

mobility, it has correctly determined
the shape of the molecules. Dearden
believes this difference is normal
because the experiment’s environment
is different from that of drift ion mobility.

“For more than 15 years, we’ve been
working on the idea that you ought
to be able to make these measure-
ments in an FTICR mass spectrometer,”
Dearden said. “About five or so years
ago we figured out how to do it. Ever
since then we’ve been working on
refining the technique and trying to get
people to accept it.”

Although his technique is ground-
breaking, Dearden has encountered
his fair share of skeptics.

“I had a lot of people, including some
of the experts in the field of Fourier
transform mass spectrometry, say this
would never work, but it does work,”
Dearden said. “We're still having chal-
lenges. It's hard to get a new technique
like this accepted.”

However, Dearden gladly accepts the
questions and criticism.

“Actually, it's been a really good
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Announcements

College Christmas Luncheon
Friday, December 11

11:30 a.m. to 1:30 p.m.
ESC Pendulum Court

Teaching Workshop

Discussion of ideas from “Make it Stick:
The Science of Successful Learning”.
Tuesday, December 8

12 p.m. to 12:50 p.m.

WSC 3220

RSVP by:

Dec 1 for a free copy of the book

Dec 6th for a lunch.

Submission Deadline for Graduate
Mentoring Awards (GMA)

GMA is designed for a faculty member
to mentor a graduate student who, in
turn, mentors undergraduates. This
award program is intended to foster
extraordinary research intensive men-
toring experiences for both graduate
and undergraduate students

Submit applications to Denise Gibbons
Davis by Friday, January 15, 2016

Teaching Moment

Denise Stephens’ tip for teaching
may seem simple, but it is profound:
Love your students, get to know them,
be consistent, and be fair. To do this,
Stephens strives to keep her class
interactive, and she ask the students
questions expecting to get an answer
from them. From the beginning, she
sets expectations for the class, and she
stays close to the schedule provided in
the syllabus, making her class consis-
tent and fair. Stephens also applies the
course concepts to other classes and to
the assigned homework, to see how the
learning material is applicable.

“I highlight how what we are learning
is building on previous things they have
learned in either my class or others,”
Stephens said. “When students have
a strong foundation in the physics and
can relate and apply what they are
learning, | think they put more effort
into retaining the material.”

Bringing the Past to Life

When it comes to family history and
earth history, the two may be more
related than we think.

For associate dean Bart Kowallis, the
combination of subjects has expanded
his understanding of the past — and,
for his teaching of family history, and
his excellent service as an instructor,
he has been awarded the Religious
Education Transfer Professor Award by
BYU this year.

The Religious Education Transfer
Professor Award honors one faculty
member outside the College of Reli-
gious Education who teaches religion
classes.

In teaching two different subjects,
Kowallis has found some similarities.
“In geology, we look at rocks and
interpret what happened in the past,”
Kowallis said. “With family history, we
look at clues from documents and try
to understand what happened in the
past. They both deal with old, dead
things. That makes both of them quite
similar.”

“Teaching family history . . . it's really
not much different than [teaching]
geology,” Kowallis said. “In both
subjects, we're like detectives trying
to find clues, interpret those clues, and
understand what happened without
actually having been there.”

With both geology and family history,
Kowallis encourages his students to
personally interact with the subject at
hand. Whether it is geology students
going on field trips up Rock Canyon, or
genealogy students digging into their
own family history, they can have a
hands-on experience with history.

“l enjoy the great students we have
here at BYU,” Kowallis said. “They’re
bright, good, and want to learn. That's
the thing | enjoy most — the interaction
with them.”

Kowallis strives to get to know his
students on a personal basis. He
conducts discussion-based classes.

“One of the most effective things is
getting to know every student’s name
and something about them,” Kowallis
said. “That connects you more directly
with the student and makes them more
interested in what you're talking about.”

During his career, Kowallis has taught
a wide variety of geology classes
and has worked with a number of
undergraduate and graduate students
on research projects. His research

Above: Bart Kowallis has combined his love
of geology and family history.

in mineralogy and petrology has
focused mostly on rocks in Mexico and
Utah. Kowallis and his students have
presented the results of this research at
various conferences across the United
States and around the world. In the
process, he has met many interesting
people.

Although he has mostly taught
geology and physical science through-
out his 34 years at BYU, winning various
awards during that time, Kowallis has
also enjoyed teaching family history.

“I enjoy the fact that [students] are
getting to know and connect with their
family and their ancestors,” Kowallis
said.

By Camilla Stimpson

Groundbreaking
Research

thing. It's the way science is supposed
to work,” Dearden said. “I love it when
they come after us that way because it
makes us do the science better.”
Dearden looks forward to publishing
more articles on his research and
presenting it to his academic peers.

“A lot of research that most people
do, and that | do, is [about] incremental
changes, but this is radically different,”
Dearden said.

By Tanner Call
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While doctors currently perform sur-
geries and subjective tests to diagnose
patients, chemistry professor Steven W.
Graves is working to invent a way to
predict diseases before they develop.

“My work as of late is defining
molecules present in the blood that
are diagnostic or predictive of later
disease,” Graves said.

Graves’ research is geared to find
a more effective way to not only
diagnose, but also predict various
diseases before they occur. This will
allow doctors to take extra measures to
fight against the disease.

His hope is that by performing a
simple blood test, doctors will be able
to predict Alzheimer’s disease, easily
diagnose endometriosis, and foresee if
a woman could give birth prematurely.
The current tests that are done to
identify these issues do not exist in
some cases, or they are long, tiresome,
and sometimes a painful process.

“It would be helpful . . . having an
actual test that’s not subjective and
gives you an actual readout of a set
of compounds that the body produces
when it has this disease,” Graves said.

“It would save a lot of time and a lot of
risk to the patient.”

Not only could this research greatly
benefit the medical world, it has also
led to Graves receiving the University
Technology Transfer Award. Given by
the BYU Technology Transfer Office,
this award recognizes those whose
research has made a significant contri-
bution and has led them to develop a
useful invention.

“I'm flattered that they would consider
my particular research to be interesting
to them and something that they think
is valuable,” Graves said. “There are a

lot of really bright people on campus
and a lot of really great ideas coming
to the Technology Transfer Office.”

Graves expressed his gratitude to
the college, the Technology Transfer
Office, and especially to the graduate
and undergraduate students who work
with him on this research.

“I'm very grateful for the students
who have really made this happen,”
Graves said. “The idea may have
started with me, but they really made
it happen.”

As students work with Graves, they do
far more than just help with his research.
They also gain valuable knowledge in
chemistry and biochemistry, and they
learn how research takes place in real
life. It may even seem surprising to
hear that much of their learning comes
from making errors.

“These are hands-on, practical, real-
life questions,” Graves said. “It's not
a laboratory procedure that’'s been
done a hundred times. This is all brand
new and we make a lot of mistakes.”

As strange as it may sound, mistakes
are not a sign of failure, but a sign of
potential progress.

“It's very valuable for them to see
[their mistakes],” Graves said. “It gives
them a much better sense of what real-
life work and real-life research are all
about. . . . [If] equips them with certain
tools that they can use hereafter.”

During his 17 years at BYU, Graves
has seen many of his students
accomplish goals and do great things
in their careers.

“It's always very gratifying to see
somebody who became a committed
learner...interested in asking questions
about the world.” Graves said.

By Camilla Stimpson

3



College Publications

Computer Science

E.G. Hintz, M.D. Jones, M.J. Lawler, N.
Bench, & F. Mangrubang, “Adoption of ASL
Classifiers as Delivered by Head-Mounted
Displays in a Planetarium Show"”, Journal
of Astronomy & Earth Sciences Education
(2015), Volume 2, Issue 1, pp. 1-16.

P.E. Pare, A.T. Wilson, M.K. Transtrum, S.C.

Warnick, “A unified view of Balanced Trun-
cation and Singular Perturbation Approxi-
mations”, Conference Proceedings (2015),

pp. 1984-1989.

Geological Sciences

S.R. Greenhalgh, J.H. McBride, J.M.
Bartley, R.W. Keach, B.B. Britt, & B.J._
Kowallis, “Along strike variability of
thrust fault vergence”, Interpretation
(2015), Volume 3, Issue 3, pp. 1-12.

K.C. Trujillo & B.J. Kowallis, “Recalibrated
legacy “°Ar/3°Ar ages for the Upper
Jurassic Morrison Formation”, Geology
of the Intermountain West (2015),
Volume 2, pp. 1-8.

E.H. Christiansen, B.J. Kowallis, C.N.
Skidmore, M. Pickard, & E. Parks, “The
record of volcanism in the Brushy Basin
Member of the Morrison Formation:
Implications for the Late Jurassic of
Western North America”, Geological
Society of America (2015), pp. 1-43.

T. Jarvis, D. Edidin, T. Kimura, “A Plethora
of Inertial Products”, Annals of K-Theory
(2015), Volume 1, Issue 1, pp.85-108.

X. Li, “On the explicit formula related to
Riemann’s zeta-function”, International
Journal of Number Theory (2015),
Volume 11, Issue 8.

Physics & Astronomy

Y. Cao, S.D. Sommerfeldt, W. Johnson,
J.D. Blotter, & P. Aslani, “An analysis
of control using the weighted sum of
spatial gradients in active structural
acoustic control for flat panels”, Journal
of the Acoustical Society of America
(2015), Volume 138, Issue 5, pp.
2986-2997.

A. Westover, K. Chesnel, K. Hatch, P. Salter,
& O. Hellwig, “Enhancement Of Magnetic
Domain Topologies In Co/Pt Thin Films
By Fine Tuning The Magnetic Field Path
Throughout Hysteresis Loop”, Journal of
Magnetism And Magnetic Materials (2016),
Volume 399, pp.164-169.

B.K. Mannakee, A.P. Ragsdale, M.K. Trans-
trum, & R.N. Gutenkunst, “Sloppiness and

the Geometry of Parameter Space”, (2015),
pp. 271-299.

"~
CPMS

BRIGHAM YOUNG UNIVERSITY

E.G. Hintz, M.D. Jones, M.J. Lawler, N.
Bench, & F. Mangrubang, “Adoption of ASL
Classifiers as Delivered by Head-Mounted
Displays in a Planetarium Show”, Journal

of Astronomy & Earth Sciences Education
(2015), Volume 2, Issue 1, pp. 1-16.

P.E. Pare, A.T. Wilson, M.K. Transtrum, S.C.

Warnick, “A unified view of Balanced Trun-
cation and Singular Perturbation Approxi-
mations”, Conference Proceedings (2015),
op. 1984.1989.

A. Furniss, K. Noda, . . . M. D. Joner, “First
NuSTAR Observations of Mrk 501 within a
Radio to TeV Multi-Instrument Campaign”,
Astrophysical Journal (2015), Volume 812,
Issue 1, pp. 1-22.

S. Posen, M.K. Transtrum, G. Catelani, M.U.
Liepe, & J.P. Sethna, “Shielding Supercon-
ductors with Thin Films as Applied to rf Cavi-

ties for Particle Accelerators”, Physical Re-
view Applied (2015), Volume 4, p. 44019.

P.Y. Le Bas, M.C.Remillieux, L. Pieczonka,
J.A. Ten Cate, B.E. Anderson, & T.J. Ulrich,
“Damage imaging in a laminated composite
plate using an air-coupled time reversal mir-
ror”, Applied Physics Letters (2015), Vol-
ume 107, Issue 18, p. 184102.



