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An Overview of DICE

% Two twin, 1.5U CubeSats (10 X 10 X 15 cm)

% Launched in NASA rocket from Vandenberg Air
Force Base in October 2011

% Sent into orbit via NASA P-POD

% Lifetimes of ~3 years



Science Objectives

% Investigate the physical processes
responsible for formation of the
geomagnetic Storm Enhanced
Density (SED) Bulge

% |nvestigate the physical processes
responsible for the formation of the
SED Plume at the base of the SED
Bulge — and transport of high
density SED plume across the polar
region

* Investigate the relationship between
the penetration electric fields and BULGE
the formation and evolution of SED



SATELLITES AND

INSTRUMENTATION




THE SATELLITES




The Mission

Two spinning CubeSats

Elliptical orbit (410 - 820 km altitude)
Pearls-on-a-string orbit configuration
Instruments

* 2 Langmuir probes

* 4 five meter electric field booms

* 1 magnetometer to determine field-aligned currents
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EARLY SATELLITE
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DATA AVAILABILITY




DATA AVAILABILITY PLOT




WHY IT’S IMPORTANT

% Allows us to visualize the amount of data that is
collected for the satellites

% Allows us to see how efficiently the downlinks
from the satellites are

% Helps us determine when/if either of the satellites
stops responding
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TEMPERATURE,
CURRENT, AND VOLTAGE




TEMPERATURE PLOT







CURRENT PLOT




VOLTAGE PLOT




LANGMUIR PROBE DATA

AND THE IRl MODEL




About the IRl Model

* |RI = International Reference lonosphere

* A model of electron density, electron and ion
temperature, and ion composition

% Altitude range is between 50 and 2000 km
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LANGMUIR PROBE DATA AND IRl MODEL PLOT




SATELLITE PASSES AND THE IRI MODEL




INDEX OF THE ARRAY

IRl Model




Conclusions

% Both satellites are successfully corresponding with
their ground station

% Both Yahtzee and Farkle are collecting quality data
when compared to the IRl Model

% After the download frequency change that
occurred in April, there was an increase in the
amount of data each satellite was downlinking
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