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c Agenda

Why is LANL In Space?

LANL Data

— US National Space Weather Plan
— LANL GPS Data

— LANL GEO Data
— Other Missions

LANL Space Weather Modeling
Pearl Harbor in Space
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In Space”? |
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he Vela Program, 1963-1984: | ° Discovery of Gamma
Monitoring the 1963 Limited Ray Bursts (Klebesadel et
Nuclear Test Ban Treaty al., 1973)

PLASMA SHEET ORIENTATION

» Discovery of the

Earth AdiIPlasma Sheet
(Bame et al., 1967)

» Discovery of Heavy
lons & High Charge
States in the Solar
Wind (Bame et al., 1968)
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&« " LANL Data and the /-fogAlamos
US National Space Weather Plan
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The October 2016 Executive Order “Coordinating Efforts to
Prepare the Nation for Space Weather Events” mandated:

“Within 120 days of the date of this order, the Secretaries
of Defense and Commerce shall make historical data

from the GPS constellation and other U.S. Governmen _ t
satellites publicly available ...to enhance model validation
and improvements in space weather forecasting and
situational awareness.”
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Energetic Particle Data

Energetic particle detectors have been flown on
the GPS constellation for more than two
decades; by February 2016 there were 23 GPS
satellites equipped with energetic particle
instrumentation.

The Combined X-ray Dosimeter (CXD), is flown
on 21 GPS satellites and covers

100/200 keV — 10 MeV electrons

The Global Positioning System (GPS) 5/9 MeV — 60 MeV protons
satellites are distributed across six

orbital planes and follow near-circular
orbits, with a 12 hour period, at an
altitude of approximately 20200 km.
The six orbital planes are distributed
around the Earth and are nominally
inclined at 55 degrees.
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Energetic Particle Data

Energetic particle detectors have been flown on
the GPS constellation for more than two
decades; by February 2016 there were 23 GPS
satellites equipped with energetic particle
instrumentation.

The Combined X-ray Dosimeter (CXD), is flown
on 21 GPS satellites and covers

100/200 keV — 10 MeV electrons

The Global Positioning System (GPS) 5/9 MeV — 60 MeV protons
satellites are distributed across six

orbital planes and follow near-circular _ :
orbits, with a 12 hour period, at an Sixteen years (2000-2016) of energetic

altitude of approximately 20200 km. particle data from Los Alamos instruments

The six orbital planes are distributed .
B ——— on GPS have been released to the public and

inclined at 55 degrees. IS now available via the data.gov websi
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data revolution
23 satellites: More than 141 satellite-years of data!
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GPS Data Is “Los Alamos
Science Quality Data

LANL GPS CXD data is highly
consistent across instruments and can
be combined to provide unprecedented
temporal and spatial coverage in the L>4
region:
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0.2 L spatial by 15 min time
Resolution!
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LANL GPS data has recently been
cross-calibrated against electron data
from the NASA Van Allen Probes
mission, demonstrating its utility for
scientific research and radiation
environment specification.
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Energetic Particle Data

Historical data from MPA, SOPA and ESP
Instruments on the LANL/GEO
spacecratft:

 MPA - plasma instrument
(few eV-40keV)

SOPA - Energetic particles
(50keV - 6MeV)

ESP - Energetic particles
(700keV-26MeV)

Fluxes from all 3 instruments and full
moments from MPA (densities, temps,
velocities, B-Field direction, S/C potential,
etc.)

From: 1989-2016, 27 years of
Data, 135+ Satellite


































