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Holomorphic Quantum Unique Ergodicity and Weak Subconvexity for
L-functions

Nawapan Wattanawanichkul'

Abstract:  Quantum unique ergodicity (QUE) describes the equidistribution of the
L?-mass of eigenfunctions of the Laplacian as their eigenvalues approach infinity. My
focus lies on a specific variant of QUE known as holomorphic QUE, which concerns
the distribution of the L?-mass of normalized Hecke eigenforms of even weight k
(Where k > 2). In 2010, Holowinsky and Soundararajan proved the equidistribution
of normalized Hecke eigenforms as k tends to infinity. In my talk, | will briefly
discuss their proof ideas, explore the connection with the subconvexity problem,
and present my new results on the topic.

Key words and phrases.  Quantum unique ergodicity, Weak subconvexity bounds,
Newforms.

2020 Mathematics Subject Classification.  11F11, 11F67.

" Corresponding author
Address: University of Illinois Urbana-Champaign, Urbana, IL 61801.
Email: nawapan2@illinois.edu
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Irreducibility of Polynomials Associated with the Complete Residue
Systems in Any Imaginary Quadratic Fields

Phitthayathon Phetnun', Narakorn Rompurk Kanasri and Patiwat Singthongla

Abstract:  For a Gaussian prime 7 and a nonzero Gaussian integer 8 = a+bi € Z]i]
witha > 1and |3] > 24+/2, it was proved earlier that if 7 = a1 8V 4+
a1f+ag = f(B), wheren > 1, a, € Z[i]\ {0}, g, . .., ap—1 belong to a complete
residue system modulo B, and the digits a,,—1 and «, satisfy certain restrictions,
then the polynomial f(z) is irreducible in Z[i][z]. Let K = Q(y/m) with a unique
squarefree integer m # 1, be a quadratic field and its ring of integers Ok. It was
known that there are explicit representations for a complete residue system in K,
but those of the case m =1 (mod 4) are inapplicable to this work. In this research,
a new complete residue system for such case is established. For any imaginary
quadratic field K, by using the complete residue system C modulo 8 € Ok, the
base-3(C) representation for any nonzero element in Ok is constructed. In addition,
the explicit shapes of all base-3(C) representations for each nonzero element in O
are also verified. Finally, by using the base-3(C) representation for an irreducible
element 7 in O, the irreducibility criteria for polynomials in Ok [z] are established,

generalizing the result mentioned above.

Key words and phrases. Imaginary quadratic field, Ring of integers, Complete
residue system, Irreducible element, Irreducible polynomial.
2020 Mathematics Subject Classification.  11R04, 11R09, 11R11.

" Corresponding author
Address: Department of Mathematics, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand.
Email: phitphe@kku.ac.th
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Variance of Square-full Integers in Short Intervals and in Arithmetic
Progressions

Yotsanan Meemark and Watcharakiete Wongcharoenbhorn'

Abstract:  Define a natural number n as a square-full integer if for every prime
p such that p | n, we have p? | n. In this presentation, we will talk about an
upper bound on the variance of square-full integers in short intervals of expected
order, under the assumption of a certain quasi-Riemann hypothesis. We also discuss
an asymptotic formula for the variance in arithmetic progressions, averaging over a
quadratic residue and a nonresidue modulo ¢. This is of a smaller order of magnitude
than the aforementioned bound for all primes ¢ > 2/9%¢ To the best of our

knowledge, this is the first time to ¢o beyond the trivial range of g.

Key words and phrases.  Arithmetic progressions, Riemann hypothesis, Short in-
tervals, Square-full integers.
2020 Mathematics Subject Classification.  11N32, 11D79.

¥ Corresponding author
Address: Department of Mathematics and Computer Science, Faculty of Science, Chulalongkorn University,
Bangkok 10330, Thailand.
Email: w.wongcharoenbhorn@gmail.com
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On the Distribution of Consecutive M-free Integers

Saeree Wananiyakul', Nithi Rungtanapirom and Teerapat Srichan

Abstract: Let M be a set of positive integers with the minimal element at least 2.
A positive integer is called an M -free integer if all prime exponents are not contained
in M. By elementary methods, we derive the distribution of consecutive M-free

integers. This result also implies the distribution of consecutive integers involving
square-free integers.

Key words and phrases.  Consecutive integer, M-free integer, Square-free integer.
2020 Mathematics Subject Classification.  11N25, 11N37.

¥ Corresponding author

Address: Department of Mathematics and Computer Science, Faculty of Science, Chulalongkorn University,
Bangkok 10330, Thailand.

Email: s.wananiyakul@hotmail.com
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