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Introduction:  The Mars Atmosphere and Volatile 

Evolution (MAVEN) mission is designed to measure 
the structure, composition and variability of the Mars 
upper atmosphere and near-Mars space environment. 

The Particles and Fields Package (PFP) includes 
seven sensors controlled by a data processing unit 
(PFDPU) that provides a single interface with the 
spacecraft.  The PFP sensors are: Supra-Thermal And 
Thermal Ion Composition (STATIC) analyzer, Solar 
Energetic Particle (SEP), Solar Wind Ion Analyzer 
(SWIA), Solar Wind Electron Analyzer (SWEA), 
Langmuir Probe and Waves (LPW), Extreme Ultravio-
let (EUV) monitor,  and Magnetometer (MAG). 

STATIC:  STATIC consists of a toroidal electro-
static analyzer (ESA) with deflectors followed by a 
time-of-flight (TOF) section for measuring ion veloci-
ty. The instrument is designed to measure the velocity 
distributions and mass composition of suprathermal 
and thermal ions over a 360° × 90° field of view 
(FOV) to provide density profiles of major ions (H+, 
He++, He+, O+, O2

+, and CO2
+, flow velocities from < 1 

to > 25 km/s, ion temperatures from ~0.1 eV to > 10 
eV and pickup ion composition and flux up to 30 keV.  
STATIC is mounted on the Articulated Payload Plat-
form (APP), which orients the instrument's FOV ap-
propriately for different parts of the orbit. 

SEP:  SEP consists of two identical sensors, each 
consisting of a dual, double-ended telescope.  Each 
telescope has three stacked silicon semiconductor de-
tectors (SSD's) with a foil that stops ions below ~400 
keV covering one end, and a broom magnet that 
sweeps away electrons below 400 keV on the other 
end.  Higher energy ions and electrons are identified 
by energy loss in one of the outer detectors coincident 
with energy deposited in the center detector.  The in-
strument is designed to measure the energy spectrum 
and angular distribution of solar energetic ions (30 keV 
– 12 MeV) and electrons (30 keV – 1 MeV).  The two 
SEP sensors are mounted on corners of the spacecraft 
bus, each with two oppositely directed 40° × 46° fields 
of view. 

SWIA:  SWIA is a hemispherical electrostatic ana-
lyzer with deflectors that provides a 360° × 90° field of 
view.  Ions exiting the ESA are collected by eight ~5° 
anodes covering ±22.5° around the Sun direction to 
resolve narrow the solar wind ion distribution, with 16 

wider anodes covering the remaining 315°.  SWIA will 
provide measurements of solar wind and magne-
tosheath H+ and He++ from ~10 eV to 25 keV per 
charge, bulk flow velocities from ~50 to > 2000 km/s, 
and densities from ~0.1 to > 100 cm-3. 

SWEA:  SWEA is a symmetric hemispherical elec-
trostatic analyzer with deflectors that measures the 
energy and angular distributions of ~3-eV to ~5-keV 
solar wind and magnetosheath electrons (including 
auroral electrons) and ionospheric photoelectrons.  
SWEA and MAG measurements are combined 
onboard to provide high-cadence (up to 2 sec) electron 
pitch angle distributions.  These measurements can be 
used to determine the plasma environment, electron 
impact ionization rates, and magnetic topology.  The 
instrument is mounted at the end of a 1.5-meter boom 
to provide separation from the spacecraft for its 360° × 
120° field of view. 

LPW:  LPW consists of two identical cylindrical 
sensors, each at the end of a 7-meter stacer boom.  The 
instrument measures electron density and temperature 
and electric field waves from 0.05 Hz to 1.6 MHz in 
the Mars environment.  With these measurements, 
LPW can identify detached ionospheric clouds, derive 
recombination rates, and estimate wave heating rates in 
the ionosphere. 

EUV:  EUV is a set four Si photodiodes with metal 
film filters.  Three diodes measure the EUV with dif-
ferent band passes: 0.1-3 nm, 17-22 nm, and 121-122 
nm (Lyman-alpha).  The fourth is permanently covered 
for dark signal measurements.  The instrument is 
mounted on the Sun-facing side of the spacecraft with 
4° field of view and operates continuously with a 1-
second cadence. 

MAG:  MAG consists of two identical triaxial 
fluxgate sensors mounted on the ends of the solar ar-
rays that measure the intensity and direction of the 
interplanetary, induced magnetospheric, ionospheric, 
and crustal magnetic fields.  The instrument has a dy-
namic range of 0.06 to 65,536 nT with a variable sam-
ple rate from 1 to 32 samples/sec.  MAG is designed to 
determine the morphology of the ionosphere and 
magnetosheath, the structure and topology of magnetic 
cusp regions (with SWEA) and the convection electric 
field (with SWIA). 
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