Accepted Manuscript

Tidal viscosity of Enceladus

Michael Efroimsky

Pl S0019-1035(17)30353-6
DOI: 10.1016/j.icarus.2017.09.013
Reference: YICAR 12609

To appear in: Icarus

Received date: 9 May 2017

Revised date: 10 September 2017
Accepted date: 11 September 2017

Please cite this article as: Michael Efroimsky, Tidal viscosity of Enceladus, Icarus (2017), doi:
10.1016/j.icarus.2017.09.013

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.


http://dx.doi.org/10.1016/j.icarus.2017.09.013
http://dx.doi.org/10.1016/j.icarus.2017.09.013

ACCEPTED MANUSCRIPT

Highlights
e Forced libration in longitude produces about 23 % of the tidal dissipation in Enceladus.

e Assuming that the Enceladean mantle behaves as a Maxwell body, we have calculated
the tidal dissipation rate (with the libration-generated input included) and equated it
to the outgoing energy flux due to the vapour plumes. This rendered us the mean tidal
viscosity of Enceladus. The obtained value, n = 0.24 x 10'* Pa s , is very close to the

viscosity of ice near the melting point. 2
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