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* Background information

* Description of the region of interest
* Motivation for the project
* Introduction to the SOLSTICE Instruments

* Details of the SOLSTICE Data
e Data analysis procedures

* Future plans
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Background .

e Van Allen Radiation Belt
RIS discovered in 1958

/4- ’f“mmf}%;} * Three modes of motion: rotation

TRAFPED FARTICLE . . .
around the magnetic field lines,
drift, bounce

MAGMETIC
FIELD LINE ™

* Mirroring is determined by the
fEducation/iradbeltniml (which is increasingly stronger
closer to the Earth’s surface)

*
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e Region Of Study: South
Atlantic Anomaly (SAA)

 SAA s a part of the Van Allen

radiation belt s
* Caused by an offset of the i |/"//| 2
Earth’s magnetic field : \E‘&\ __{:_ﬂ_.;;__;“;; 7
* Sources say the SAA is moving / 7
by 0.28 degrees/year N
westward and 0.08 Image Credit: Introduction to the Space Environment by

Thomas F. Tascione

degrees/year northward
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e All satellites in low Earth orbit are influenced by the South
Atlantic Anomaly

* Instruments and other electronics aboard can be susceptible
to the regions high radiation

SORCE South Atlantic Anomaly {S4A) Boundary
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Introduction to SOLS -

e SOLSTICE: SOLar STellar Irradiance
Comparison Experiment

 There have been two SOLSTICE
experiments, one aboard UARS (1991-
2005, 600km) and one aboard SORCE
(2003-Present, 645km)

 Each SOLSTICE on SORCE is made up of
two Instruments: A (primary mode:
Middle Ultraviolet) and B (primary
mode: Far Ultraviolet)
SORCE Spacecraft

» SOLSTICE observes the Sun, 18 stars, image Credits icpi//lasp.coprado.edu
dark regions of space

*
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Introduction to SOLS
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SOLSTICE Instrument aboard SORCE
Image Credit: http://lasp.colorado.edu/sorce/index.htm
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Data Details -

 There are two types of data available from SOLSTICE

— Inactive Channel Data: SOLSTICE A (FUV Detector) and
SOLSTICE B (MUV Detector) from February 4, 2003 to
July 1, 2011

— Stellar Dark Region Data: SOLSTICE A (FUV Detector)
and SOLSTICE B (MUV Detector) dark region data from
February 22, 2003 to July 01, 2011

* Primary data for this study: Inactive channel data for the
SOLSTICE A FUV Detector
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Data Details
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Data Details

SALSTICE A Data (FUV) Fram § 15 2811 to 7 1 2011 in I‘“ec:magnetm Coordindgtes
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| Data Analysis T —

Data Collection and Organization

Selection of Count Rate Data in 5 Day Intervals

Conversion to Geomagnetic Coordinates

Average All Data in 5 Day Interval into 1x1 Degree Bins
End Result: 360x180 Data Array
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Data Analysis
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Data Analysis -

SCROE Sed Boundaory €
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SOLSTICE A Data (FUY) From 2003 /043—04:33:22 to 2003/047—-00:50:49 in Geomagnetic Coordindtes
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Longitude (Degrees)

Center of SAA: Longitude
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 UARS SOLSTICE (1991-
2005): Stellar Dark Rate
Data

e Extends time of study
through two decades

* No Inactive Channel

UARS Spacecraft
Image Credit: http://umpgal.gsfc.nasa.gov/
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UARS SCLSTICE Stellar Dark Region Data Far 1951
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UARS SCLSTICE Stellar Dark Region Data For 1257
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Center of SAA: Longitude
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Future Directions
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Future Directions

SOLSTICE A Data {FUY) Fram 6 15 2003 to 7 1 2003 in Geomagnetic Coordinagtes
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SOLSTICE A Data {FUY) Fram 6 15 2011 to 7 1 2011 in Geamagnetic Coordinates
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Future Directions

Longitude Extent
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Future Directions

SOLSTICE A Data {FU) From 8 1 2803 to @ 1 2003 in Gec-r‘m:lghetm Coordinates
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Future Directions

Count Rate From 2 5 2003 to 8 10 2003
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Future Directions -
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* Possible correlation between SAA and geomagnetic
storms

* Time Lag — radiation in the belts takes a while to build up
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Conclusions -

* The SAA is moving at a rate of 0.3283 degrees/year
westward and 0.1602 degrees/year northward

 The SAA is increasing in extent by 0.1358 degrees/year in
latitude and by 1.0347 degrees/year in longitude, when data
from UARS is included in the calculation

* There are possible correlations, to be examined more
closely, between the South Atlantic Anomaly and
geomagnetic activity, solar cycle and the weakening of
the Earth’s magnetic field.
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THANK YOU

Any Questions? —
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