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Introduction:  The  Mars  Science  Laboratory 
(MSL) [1] Curiosity rover landed successfully in Gale 
crater  on Mars on 6 August 2012.  Situated on board 
Curiosity is the Radiation Assessment Detector (RAD) 
[2], which is making the first-ever radiation measure-
ments on the surface of Mars [3].

This radiation environment is mainly composed of 
primary Galactic Cosmic Rays (GCRs) and other sec-
ondary energetic particles created by interactions of the 
GCRs with the Martian atmosphere and soil, and dif-
fers greatly from the one found at Earth [4]. Thus, a de-
tailed knowledge of the intensity and composition of 
the radiation field on the Martian surface is of great im-
portance when wanting to assess the past and present 
habitability  of  the  planet,  as  well  as  possible  con-
straints on potential, future manned mission to Mars.

Martian Radiation Environment:  As mentioned 
above,  the  Martian  surface  radiation  environment  is 
significantly different from the terrestrial – both in in-
tensity and composition. Generally speaking, the com-
position can be divided  into two parts:  contributions 
from charged particles and contributions from neutral 
particles  (neutrons  and  gamma rays).  While  neutrals 
are dominant at low energies, charged particles make 
up most of the radiation field at energies above ~100 
MeV/nuc [4]. Here, we focus on those charged particle 
contributions.

The radiation environment is modulated by several 
influences on different timescales: 1. seasonal pressure 
changes in the Martian atmosphere;  2.  diurnal  varia-
tions of the pressure caused by daily thermal tides; 3. 
modulation  of  the  incoming GCR flux  by  the  solar 
magnetic field with the solar cycle;  4.  modulation of 
the GCR flux by the solar  magnetic field during the 
~27 day heliospheric rotation. All these changes can be 
observed in the RAD measurements (e.g., [3,5]).

Charged  Particle  Fluxes:  Measurements  of 
charged  particle  fluxes  conducted  with  MSL/RAD 
have been reported previously [6]. Figs. 1 and 2 show 
the differential fluxes of ions with charges Z = 1 to 26, 
as well as broken up into different isotopes for charges 

Z = 1 and 2 (from [6]), measured over the first ~170 
sols of the MSL surface mission.

The shown spectra show the averaged fluxes over 
this time frame and thus no temporal modulation can 
be observed. Here, we present changes in these fluxes 
due to the afore-mentioned short- and long-term influ-
ences on the radiation environment.
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Figure 1: Particle  spectra  measured  with MSL/RAD from 
sols 13 to 173 (since landing). Shown are isotopes of ions 
with charges Z = 1 and 2. From [6].

Figure 2: Particle  spectra  measured  with MSL/RAD from 
sols 13 to 173 (since landing). Shown are ions with charges 
Z = 3 to 26. From [6].
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