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• DSCOVR Spacecraft 
 

– NASA/GSFC refurbishes; NOAA funds 
– NOAA 

• NESDIS/OSPO operations 
• NWS/SWPC data processing 
• NESDIS/NGDC archive, calibration/validation 
• NWS/SWPC forecasts & warnings 

– Air Force launch 
– International Real Time Solar Wind Network (RTSWnet) receives data 
 

2 

DSCOVR 



3 

DSCOVR Arriving and Leaving 
Cape Canaveral 



• Mission to provide solar wind thermal plasma and magnetic field measurements to enable 
space weather forecasting by NOAA 
 

• Secondary mission objective is Earth Science to image the Sun lit disk of Earth and to 
measure the Earth reflected irradiance  
 

• Launched on SpaceX Falcon-9 from Cape Canaveral February 2015 
 

4 

DSCOVR Mission Overview 



• Primary Mission 
– Space Weather – Solar Wind Observations at L1 

• Fluxgate Magnetometer 
– Measures magnetic field 

• Faraday Cup 
– Measures positively charged particles 

 

• Secondary Mission 
– Earth Science 

• Earth Polychromatic Imaging Camera (EPIC) 
– Takes visible, UV, and near IR images of the sunlit side of Earth  

• National Institutes of Standards and Technology Advanced Radiometer (NISTAR) 
– Measures irradiance of the sunlit face of the Earth 

 
– Space Science 

• Electron electrostatic analyzer 
– Measures electrons 

 

– Engineering 
• Pulse Height Analyzer (PHA) 

– Monitors high energy particles that can affect spacecraft electronics 
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DSCOVR Instrument Suite 



• Sun continuously emits solar wind and its 
embedded heliospheric magnetic fields. 
 

• Fast solar wind streams overtake slow 
ones forming interplanetary shocks that 
compress Earth’s magnetic field, 
generating excess currents in power lines. 
 

• Sun also source of energetic transients 
called Coronal Mass Ejections that carry 
enhanced magnetic fields. 
 

• Compressing ionosphere results in 
scintillations, introducing errors in GPS 
navigation. 
 

•  L1 monitor provides 15-60 minutes of 
warning time of these space weather 
events. 
 

• Primary Mission Objectives accomplished 
by the Plasma – Magnetometer (PlasMag); 
Magnetometer and Faraday Cup 
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Space Weather Overview 



Manned Spaceflight 
Increased radiation risk 

Power Grid Operations 
Grid failure, Grid capacity, Component Failure, 

GPS Timing 

Impacts from geomagnetic 
storms are wide-ranging 

with potentially significant 
consequences.  

GPS 
Precision Agriculture, 

Surveying, Drilling, Military  

Satellite Operations 
Loss of  mission, reduction in capability 

Aircraft Operations 
Polar Flights, WAAS, NextGen, 

Airline Communication 7 

Geomagnetic Storms 

http://www.shuttlepresskit.com/images/iss/1d3.mp2
http://spidr.ngdc.noaa.gov/spidr/help/images/goessat.jpg
http://affiliates.art.com/get.art?T=15033627&A=204670&L=8&P=10119858&S=4&Y=6584


•  CME impacts Earth’s magnetic field 
 

•  Fluctuations generate electric fields on Earth. 
   These geomagnetically induced currents (GIC) 
   can flow into power lines and transformers  
 

•  Leads to transformer saturation and over-heating, 
   voltage drops, transformer damage, grid collapse 
 

Station 3 Gen. Transformer 5 overheating  
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Impacts on Power Grid 



Regions of potential power grid disruption from large geomagnetic storms 
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Potential Storm Impact to 
Power Grid 



• Image the sunlit disk of Earth to form true RGB pictures of the planet 
   with a spatial resolution of 12 km or better at the meridian with 4 hour cadence. 
 

• Image Earth in ten spectral bands that are sufficient to determine ozone, aerosol, 
   cloud cover and vegetation indices at three angles for each Earth rotation 
   (approx. 4 hour cadence) 
 

• Measure the Earth reflected irradiance in the 0.2-100 microns wavelength range 
   with an accuracy of 1.5% or better. 

Apollo 17 
Image 
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Earth Science  



Magnetometer 

Faraday Cup 

Propulsion Module 
 (N2H4  145 kg/632 m/s) 

GaAs Solar Arrays 
 (600W BOL , Li-Ion Battery) 1.8 m. 

Sunshield 

Deployable Boom 
(3.5m ) 

-X 
Y 

Z 
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DSCOVR Sensors 



• NOAA Command and Data Acquisition Stations 
(CDAS) – Wallops and Fairbanks 

• Real-Time Solar Wind (RTSWnet) – NOAA, 
International partners 

• NASA Near-Earth Network (NEN) – NASA-owned and 
Commercial Stations 

• Air Force Satellite Communications Network (AFSCN) 
• NASA Deep Space Network (DSN)  
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MOC 

NGDC SWPC 

(Suitland, MD) 

Ground Station Networks 



• Feb 11 – Launch 
• Feb 13 – Completed first Mid Course Correction (MCC) 

@ MET 31 hours  
• Feb 15 – Magnetometer turned on and boom deployed 
• Feb 17 – Faraday Cup HV turned on 
• Apr 27 – Mid Course Correction 2 (burn of ~2 seconds) 
• Apr 30 – Mission Elapsed Time (MET 78 days) 
• Jun 7-8 – Lissajous Orbit Insertion 

– MET: 116 days 
– 5 hour burn 
– EPIC door open post-LOI within days after insertion burn 

 

• All primary and secondary instruments activated and 
checked out during transit to L1  

• Remaining Instrument calibration, including lunar 
calibration, completed ~30 days after LOI 

• Transition to NOAA at approx. L+150 days (July) 
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The Journey to L1 



DSCOVR 

Questions? 
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