
Accepted Manuscript

Tame kernels of cubic and sextic fields

Haiyan Zhou, Zhibin Liang

PII: S0022-314X(18)30075-1
DOI: https://doi.org/10.1016/j.jnt.2018.01.020
Reference: YJNTH 5993

To appear in: Journal of Number Theory

Received date: 24 May 2017
Revised date: 8 January 2018
Accepted date: 8 January 2018

Please cite this article in press as: H. Zhou, Z. Liang, Tame kernels of cubic and sextic fields, J. Number Theory (2018),
https://doi.org/10.1016/j.jnt.2018.01.020

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are
providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting
proof before it is published in its final form. Please note that during the production process errors may be discovered which could
affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.jnt.2018.01.020


Tame kernels of cubic and sextic fields ∗

Haiyan Zhoua† and Zhibin Liangb

a. Institute of Mathematics, School of Mathematical Sciences,

Nanjing Normal University, Nanjing 210023, China

Email: haiyanxiaodong@gmail.com

b. School of Mathematical Sciences, Capital Normal University, Beijing 100048, China

Email: liangzhb@cnu.edu.cn

Abstract Let K be a non-Galois cubic field, and let F denote the normal closure of K/Q or a sextic
cyclic field. In this paper, we establish some relations between the p-rank of K2OK (resp. K2OF ) and
the p-rank of the ideal class groups of some subfields of K(ζp) (resp. F (ζp)). In the case of p = 3, we
obtain estimates for the p-ranks of tame kernels K2OK (resp. K2OF ).
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1 Introduction

Let F be a number field and OF the ring of integers in F . It is well known that
the Milnor K-group K2OF is the same as the tame kernel of F . For any prime p, it is
interesting to get the value of the p-rank K2OF . Let ζp be a primitive root of unity of
degree p. If ζp ∈ F , one can deduce the p-rank formula of K2OF from Tate’s theorem
(cf. [6] and [17]). For a quadratic number field, K2OF has been intensively studied,
and some significant results about the 2-Sylow subgroup of K2OF have been obtained
(cf. [9], [10], [11], [12], [13]). Moreover, one can determine explicitly the structure of
the 2-Sylow subgroup of K2OF for some quadratic number fields by Qin’s results. If
ζp �∈ F , then we have the following short exact sequence

0 → (μp ⊗ Cl(OE[1/p]))
G → K2OF/p → ⊕p∈S′μp → 0, (∗)

where μp is the group of p-th root of unity, E = F (ζp), G = Gal(E/F ) acts on
μp ⊗ Cl(OE[1/p]) by the formula

(ζ ⊗ x)σ = ζσ ⊗ xσ, for ζ ∈ μp, σ ∈ G, x ∈ Cl(OE[1/p]),
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