
Volume 63, 2024

Pages 57–86

http://topology.nipissingu.ca/tp/

Embeddings of 4–manifolds in S4×̃S2

by

Suhas Pandit and Selvakumar A

Electronically published on July 23, 2023

This file contains only the first page of the paper. The full version of the
paper is available to Topology Proceedings subscribers.
See http://topology.nipissingu.ca/tp/subscriptioninfo.html for informa-
tion.

Topology Proceedings

Web: http://topology.nipissingu.ca/tp/
Mail: Topology Proceedings

Department of Mathematics & Statistics
Auburn University, Alabama 36849, USA

E-mail: topolog@auburn.edu
ISSN: (Online) 2331-1290, (Print) 0146-4124

COPYRIGHT © by Topology Proceedings. All rights reserved.



TOPOLOGY

PROCEEDINGS
Volume 63 (2024)
Pages 57-86

http://topology.nipissingu.ca/tp/

E-Published on July 23, 2023

EMBEDDINGS OF 4–MANIFOLDS IN S4×̃S2

SUHAS PANDIT AND SELVAKUMAR A

Abstract. In this paper, we discuss simplified broken achiral
Lefschetz fibration embeddings (SBLFE) of simplified broken achi-
ral Lefschetz fibrations (SBLF) of compact, connected, oriented,
smooth 4–manifolds over D2 into the trivial Lefschetz fibration of
DE(1) × D2 over D2. Using this, we show that the double of an
SBLF admits a smooth embedding in S4×̃S2. Also, we provide bro-
ken achiral Lefschetz fibration (BLF) embeddings of a huge collec-
tion of BLF’s over S2 into the trivial Lefschetz fibration of S4×S2

over S2. Finally, given a closed oriented smooth 4−manifold Y, we
provide BLF embeddings of a huge collection of BLF’s over S2 into
the trivial Lefschetz fibration of Y × S2 over S2.

1. Introduction

The embedding of a manifold into the Euclidean spaces as well as into
a manifold with simple topology is one of the important problems in
geometric topology. In this article, we are interested in co-dimension 2
embeddings of 4−manifolds using bordered Lefschetz fibrations.

In [11], bordered Lefschetz fibration embeddings of bordered achiral
Lefschetz fibrations of compact, connected, oriented 4–manifolds over D2

into the trivial Lefschetz fibration of DE(m)×D2 over D2 are discussed,
where DE(m) is the 2–disc bundle over S2 with the Euler number m. Us-
ing this, it is also shown that the double of a bordered achiral Lefschetz
fibration of a 4–manifold X admits a smooth embedding into S4 × S2

as well as into S4×̃S2. Also in [11], bordered Lefschetz fibration embed-
dings of compact, connected, non-orientable 4–manifolds over D2 into the

2020 Mathematics Subject Classification. 57R40, 57R45, 57R15, 57R65.
Key words and phrases. 4–manifolds, embeddings, Lefschetz fibration.
©2023 Topology Proceedings.

57



This file contains only the first page of the paper. The full version of the
paper is available to Topology Proceedings subscribers.
See http://topology.nipissingu.ca/tp/subscriptioninfo.html for informa-
tion.


	SPAS.pdf
	1. Introduction
	2. Preliminaries
	2.1. Lefschetz fibration
	2.2. Topology of Lefschetz fibrations
	2.3. Achiral Lefschetz fibration
	2.4. Broken Lefschetz fibration
	2.5. Handle description of SBLF

	3. Simplified broken Lefschetz fibration embeddings
	3.1. Flexibility of surfaces in DE(1)
	3.2. Lefschetz fibration embedding of the higher genus piece
	3.3. SBLFE of the round cobordism
	3.4. A possible obstruction for SBLFE of all closed 4-manifolds in DE(1)S2

	4. SBLFE in S4S2
	5. SBLFE in YS2 
	References




