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Up for the Count

Mathematics professor Micah Milinovich receives NSF funding for number
theory research

= MARCH 16, 2022 BY EDWIN B. SMITH

HFe WEERC SNRBS!

LCK), Jerms

Mathematics professor Micah Milinovich has been awarded funding from the National Science Foundation to
support his work in number theory, a branch of mathematics that studies properties of integers. This
research promises to have applications in fields such as theoretical computer science and cryptography.
Photo by Logan Kirkland Ole Miss Digital Imaging Services

OXFORD, Miss. — Numbers are Micah Milinovich’s passion. A respected mathematician, the University
of Mississippi professor of mathematics has spent years studying the properties of integers and
recently was awarded a National Science Foundation grant to fund his research.

Milinovich’s award for “The Distribution of Zeros of L-Functions and Related Questions” supports his
research in number theory, a branch of mathematics that studies properties of integers.

Within all integers is a special set of numbers called primes: numbers whose only factors are 1 and
themselves, such as 2, 5, or 17. Numbers such as 4, 12, and 26 are not prime.

“Since the time of the ancient Greeks, number theorists hawve tried to find pattems within the integers,”
Milinovich said. “It tums out that every positive integer can be written as a product of primes, much in
the same way that molecules can be written in terms of atoms.

“So, we can think of primes as the ‘building blocks’ or ‘atoms’ of the integers.”

Despite thousands of years of investigation, many basic questions about primes, such as how far apart
primes can be or how often primes can be close together, remain unsolved and subject to conjecture.

“Unlike atoms, which can be listed in the periodic table, the ancient Greeks knew that the list of primes
goes on forever,” Milinovich said. “No matter how long the list, there will be always be a bigger prime not
onit.”

Some pairs of primes can be close together. For instance, the primes 5 and 7, 11 and 13, or 41 and 43
are all two integers two apart.

“We call these ‘twin primes,” he said. “Mathematicians believe the list of these ‘twin primes’ should go
on forever. This is known as the twin prime conjecture.”

Despite tremendous recent progress, the answer to this question remains elusive.

In Milinovich’s research, he has studied the complementary problem of how far apart primes can be.
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Donations Sought for 25th Annual
Books and Bears Program

OXFORD, Miss. — The Uniwersity of
Mississippi is asking the community to
help spread a little joy this holiday season
by donating to the 25th annual Books and
Bears program. Donations such as toys,
books, dalls, bicycles and other children’s
play items are being accepted through
Dec. 14. All donations will be collected and
sorted

Read the story ...

More Posts from this Category

Thank You To Our
Donors

Mississippi Excellence in Coaching
Fellowship Ains to Build Leaders

OXFORD, Miss. — Twenty-five inaugural
recipients of the Mississippi Excellence in
Coaching Fellowship — a program hosted
by the University of Mississippi School of
Education in partnership with the
Mississippi Association of Coaches and
the Mississippi High School Activities
Association — are expected to increase
their impact on student-athletes and their
communities. The coaching fellowship

Read the story ...
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Clarion-Ledger: New Essay
Collection Tells the Story of
Meredith’s Enrollment

Essays celebrate 60th anniversary of
James Meredith’s enrollment at University
of Mississippi By Lauren Rhoades Oct. 1
marks the 60th anniversary of James
Meredith’'s 1962 enroliment at

the University of Mississippi as the
school’s first African-American student.
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“James Meredith: Breaking the Barrier,” a
collection of essays edited by UM
professor of journalism Kathleen Wickham,
honors this historic milestone with

“Given a prime, how far forward in the list of integers do we hawe to
go until we are guaranteed to find the next one?” he said. “My co-
authors, Emanuel Cameiro, of the Intemational Centre for Theoretical
Physics, and Kannan Soundararajan, of Stanford University, and |
studied this problem in a recent paper.”

Read the story ...
The paper, “Fourier optimization and prime gaps,” which was

published in the journal Commetarii Mathematici Helwetici, uses a
mathematical theory known as Fourier analysis and techniques
originally developed to study signal processing and the spreading of
waves.

More Posts from this Category

Similar ideas in Fourier analysis recently were used to study sphere
packing, finding the most efficient way to stack objects such as
oranges and cannonballs.

“My joint work with Camneiro and Soundararajan studies properties of
the Riemann zeta-function,” Milinovich said. “In modem
mathematics, the Riemann zeta-function, and its generalizations
known as L-functions, have played a pivotal role in our understanding of the primes and many problems
in number theory can be rewritten in terms of questions about L-functions.”

Micah Milinovich

Understanding this relationship is the focus of the research proposed in Milinovich’s grant, which is
funded for $208,000. Besides provding for his research, this grant also includes money to train new
graduate students and to support travel to confer with research collaborators.

“Though it is considered pure mathematics, number theory has many important applications outside of
math to fields such as theoretical computer science and cryptography,” Milinovich said. “These
applications are not the focus of my research, but | find that it is extremely important to keep
connections to other fields in mind.”

For instance, his work has some interesting connections to mathematical physics, which can be used
to predict how L-functions behave statistically.

“Having these predictive tools available is incredibly important,” he said. “As a mathematician, my job is
much easier if | have a solid intuition for what the answer to a question should be ahead of time.”

Talmage James Reid, chair and professor of mathematics, said Milinovich’s award is the latest
achievement in his stellar career.

“Dr. Milinovich’s cutting-edge research in number theory has resulted in numerous publications in the
best mathematical journals in the world,” Reid said. “His work has profoundly impacted both
undergraduate and graduate education at the university.

“For example, an undergraduate research student of Dr. Milinovich is now a doctoral student in statistics
at the University of Michigan, while several doctoral students have gone on to prestigious research
postdoctoral positions and are rising stars in the mathematical research community.”

For more information, read the project’s abstract at https://www.nsf.gov/awardsearch/showAward?
AWD_1D=2101912.
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