Accepted Manuscript

OCEANUS: A high science return Uranus orbiter with a low-cost instrument suite

C.M. Elder, A.M. Bramson, L.W. Blum, H.T. Chilton, A. Chopra, C. Chu, A. Das, A.B.
Davis, A. Delgado, J. Fulton, L.M. Jozwiak, A. Khayat, M.E. Landis, J.L. Molaro, M.
Slipski, S. Valencia, J. Watkins, C.L. Young, C.J. Budney, K.L. Mitchell

Pl S0094-5765(17)31347-4
DOI: 10.1016/j.actaastro.2018.04.019
Reference: AA 6819

To appearin:  Acta Astronautica

Received Date: 6 October 2017
Revised Date: 7 February 2018
Accepted Date: 10 April 2018

Please cite this article as: C.M. Elder, A.M. Bramson, L.W. Blum, H.T. Chilton, A. Chopra, C. Chu, A.

Das, A.B. Davis, A. Delgado, J. Fulton, L.M. Jozwiak, A. Khayat, M.E. Landis, J.L. Molaro, M. Slipski, S.
Valencia, J. Watkins, C.L. Young, C.J. Budney, K.L. Mitchell, OCEANUS: A high science return Uranus
orbiter with a low-cost instrument suite, Acta Astronautica (2018), doi: 10.1016/j.actaastro.2018.04.019.

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.actaastro.2018.04.019

OCEANUS: A high science return Uranus orbiter witha low-cost instrument suite

C. M. Eldef”, A. M. Bramsof, L. W. Blunf, H. T. Chiltorf, A. Chopr§, C. Chij, A. Da$, A.
B. Davis', A. Delgad J. Fultofl, L. M. Jozwiak A. Khayaf ¥, M. E. Landi§, J. L. Molard, M.
Slipski", S. Valencig J. Watkin&", C. L. Yound, C. J. Budné¥ K. L. MitchellP

@Jet Propulsion Laboratory, California InstituteTafchnology, Pasadena, CA 91109, United
States
PLunar and Planetary Laboratory, University of Arizo
°*NASA/Goddard Space Flight Center
dGeorgia Institute of Technology
® Australian National University
"Embry-Riddle Aeronautical University
9Purdue University
"University of Colorado at Boulder
'"NASA/Stennis Space Center
Y Johns Hopkins University/Applied Physics Laboratory
k University of Maryland, College Park
' Washington University in St. Louis
™ California Institute of Technology
" NASA Langley Research Center
" now at NASA Johnson Space Center
*Corresponding author: Tel.: +1 818 354 9381
E-mail address: Catherine.Elder@jpl.nasa.goWMCElder)
Address: Jet Propulsion Laboratory
M/S 183-301
4800 Oak Grove Drive
Pasadena, CA 91109

Abstract

Ice-giant-sized planets are the most common tymbsérved exoplanet, yet the two ice giants in
our own solar system (Uranus and Neptune) arestist Explored class of planet, having only
been observed through ground-based observationa single flyby each by Voyager 2
approximately 30 years ago. These single flybysewerable to characterize the spatial and
temporal variability in ice giant magnetospheresns of the most odd and intriguing
magnetospheres in the solar system. They alsoedffanly limited constraints on the internal
structure of ice giants; understanding the intestraicture of a planet is important for
understanding its formation and evolution. The mmesént planetary science Decadal Survey by
the U.S. National Academy of Sciences, “Vision &uyages for Planetary Science in the
Decade 2013 — 2022,” identified the ice giant Usaasi the third highest priority for a Flagship
mission in the decade 2013-2022. However, in tlemethat NASA or another space agency is
unable to fly a Flagship-class mission to an i@gin the next decade, this paper presents a
mission concept for a focused, lower cost Uranbgercalled OCEANUS (Origins and
Composition of the Exoplanet Analog Uranus Systéd@EANUS would increase our
understanding of the interior structure of Urantssmagnetosphere, and how its magnetic field
is generated. These goals could be achieved wattajmagnetometer and the spacecraft’s radio
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