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Abstract

Recently, Mc Laughlin proved some results on vanishing coefficients in the series expansions
of certain infinite g-products for arithmetic progressions modulo 5, modulo 7 and modulo 11
by grouping the results into several families. In this paper, we prove some new results on
vanishing coefficients for arithmetic progressions modulo 7, which are not listed by Mc

Laughlin. For example, we prove that if ¢t € {1, 2,3} and the sequence {4, } is defined by
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vanishing coefficients for arithmetic progressions modulo 7, which are not listed by Mc

Laughlin. For example, we prove that if ¢ € {1, 2,3} and the sequence { A4, } is defined by




Published: 02 December 2021

1lin+r :

Smtr in Certain

Vanishing Coefficients of ¢ and q

Infinite g-Product Expansions

Vandna & Mandeep Kaur

Annals of Combinatorics 26, 533-557 (2022) ‘ Cite this article
264 Accesses ‘ 1 Citations ‘ Metrics

Abstract

Recently, Mc Laughlin proved several new results on vanishing coefficients in certain g-
product expansions by classifying the results into various families. Also, Mc Laughlin stated
some families of results with negative signs for arithmetic progressions modulo 5, modulo 7
and modulo 11. We have already proved the families of results modulo 7. In this paper, we
prove results for arithmetic progressions modulo 5 and 11. For instance, we prove that if
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Some new results on the number of tagged parts over the partitions with
designated summands in which all parts are odd
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Abstract. Let PDOy(n) count the number of tagged parts over the partition function PDO(n), the number of
partitions of n with designated summands in which all parts are odd. In this paper, we obtain some new generating
functions concerning PDO;(n). Also, we establish several new congruences and infinite families of congruences
modulo 16, 48, 144, 288, 1152 and 6912 satisfied by PDO(n).

2000 Mathematics Subject Classification: Primary 11P83; Secondary 05A17.

1. Introduction

Andrews et al. [2] introduced the concept of partitions with designated summands. Partitions with designated sum-
mands are constructed by taking ordinary partitions and designating exactly one of each part size. The number of
partitions of n with designated summands is denoted by PD(n). In [2], Andrews et al. also introduced PDO(n),
the number of partitions of n with designated summands in which all parts are odd. For example, PD(6) = 28 and
PDO(6) = 12 as there are 28 partitions of 6 with designated summands, namely,

6, S'+1, 442, 44+1+1, 4+1+1, 343, 3+3, 3+2+1, 3+1U+1+41,

Y1+ 1U+1, 3F4+1+141, 274242, 24242, 24242, 27424141,

2424141, 2424141, 242" 41+1, 241V +14141, 24141 41+1,
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Low scale Dirac leptogenesis and dark matter with observable A Neg¢
Devabrat Mahanta, Debasish Borah

We propose a gauged B — L extension of the standard model (SM) where light neutrinos are of Dirac type by virtue of tiny Yukawa couplings with the SM Higgs. To achieve leptogenesis,
we include additional heavy Majorana fermions without introducing any B — L violation by two units. An additional scalar doublet with appropriate B — L charge can allow heavy fermion
coupling with the SM leptons so that out of equilibrium decay of the former can lead to generation of lepton asymmetry. Due to the B — L gauge interactions of the decaying fermion, the
criteria of successful Dirac leptogenesis can also constrain the gauge sector couplings so as to keep the corresponding washout processes under control. The same B — L gauge sector
parameter space can also be constrained from dark matter requirements if the latter is assumed to be a SM singlet particle with non-zero B — L charge. The same B — L gauge
interactions also lead to additional thermalised relativistic degrees of freedom AN, from light Dirac neutrinos which are tightly constrained by Planck 2018 data. While there exists
parameter space from the criteria of successful low scale Dirac leptogenesis, dark matter and A N, even after incorporating the latest collider bounds, all the currently allowed parameters
can be probed by future measurements of AN, .
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Abstract

We study the possibility of leptogenesis at tree level from a three-body decay along with dark
matter and neutrino mass. We propose a first-of-its-kind model where we can have successful
leptogenesis from the interference of multiple 1 — 3 diagrams. We show that successful
leptogenesis can occur at a scale as low as approximately 500 GeV. Also it can have rich dark

matter (DM) phenomenology.
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