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Session SORCE Top Ten Achievements (EOS, 25, Jan-Feb 2013) 

Wed. S4 1.  New TSI Level 

Tue. S2 2.  New SSI Record for 115-2400 nm range 

Tue. S2 3.  New SSI Reference Spectra 

Tue. S1 & Wed. 

S3 

4.  Use of SORCE SSI & TSI in Climate Modeling 

Fri. S6 5.  Next-generation, highly-accurate Radiometers 

Thur. S5 6.  Extension of NOAA Mg II Solar Proxy 

Tue. S2 7.  Large Flare Measurements in SSI and TSI 

Wed. S4  &  

Thur. S5 

8.  Advanced Models of the TSI and SSI 

9.  Venus and Mercury Transit Observations 

10. Improved Calibrations for Stars and Lunar Reflectance 

Wednesday Poster Session includes most of these topics. 

Session 1: Role of the Sun in Climate Change  

During the SORCE Mission  
Panel Discussion: Current & Future Plans for Sun-Climate Research 
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After 11 years with SORCE ï  Whatôs new?   Whatôs next? 

Robert F. Cahalan 

Climate & Radiation Laboratory, NASA -Goddard 

SORCE, TCTE & Free Flyer-TSIS Project Scientist 

Peter Pilewskie, TSIS PI 

Tom Woods, SORCE PI 

University of Colorado - LASP 

Thanks also to Greg Kopp, Jerry Harder, and other 

LASP colleagues & to others at GSFC and NIST 

ï Changes in estimates of the Total Solar Irradiance (TSI), Earthôs albedo, and Earthôs outgoing longwave radiation 

ï Historic closing of calibration gap between the suite of TSI instruments, with Transfer Radiometer Facility (TRF)  

ï Climate models sensitive not only to TSI, but to variations in the Spectral Solar Irradiance (SSI) 

 & vertical profiles of temperature and ozone are especially sensitive to SSI.  

ï SIM indicates multiyear changes at visible and near-infrared wavelengths out of phase with TSI,  

ï Out-of-phase SSI forcing can lead to larger temperature variations in the upper stratosphere,  

 but smaller variations in troposphere and upper ocean.  

ï Variations in SSI need further study before they may be considered firmly established. 

ï TSIS SIM has recently undergone comprehensive end-to-end calibration in the LASP SSI Radiometry Facility (SRF)  

 utilizing the NIST SIRCUS system covering 210 ï 2400 nm for SSI, not yet available when SORCE launched.  

ï SORCE follow-on mission Total and Spectral Solar Irradiance Sensor (TSIS), could reduce uncertainty in SSI variability  

ï Long-term goal of improving the ability to monitor Earthôs energy balance, and energy imbalance that drives  

 global warming, requires improved measurements of both shortwave and longwave earth-emitted radiation.  

ï Lunar Borehole Experiment has potential to recover changes in TSI over past 400 years; could clarify ñLittle Ice Age.ò 
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SORCE has logged more than 1.6 billion miles! 
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¢{L άƻǳǘƭƛŜǊέ Ƙŀǎ ōŜŎƻƳŜ ǘƘŜ άǎǘŀƴŘŀǊŘέ 
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TCTE launched on November 19, 2013 from NASA Wallops Flight Facility 

ñWeôre at Cocoa Beach FL this week  

to celebrate 11th birthday of SORCE,  

launched from Kennedy Jan 25 2003  

& still after 60,000 Earth orbits is  

measuring our Sun's total energy  

& energy spectrum for wavelengths  

from 1 to 2400 nanometers.ò 
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TCTE & TSIS to continue solar irradiance needed by IPCC  

Do Not Cite, Quote or Distribute 
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TSI Record: Total Irradiance Monitor (TIM) (daily)  

TSI data@ http://spot.colorado.edu/~koppg/TSI/  

3 y 

0.1% 

Halloween solar storm 
Woods, T. N., F. G. Eparvier, J. Fontenla, J. Harder, G. Kopp, W. E. McClintock, G. Rottman,  
        B. Smiley, & M. Snow (2004), Solar irradiance variability during the October 2003  
        solar storm period, Geophys. Res. Lett., 31, L10802, doi:10.1029/2004GL019571. 

1360.8 ±  0.5 W/m^2 

20thC estimates varied  
from 1340 to 1420, i.e. ±  3 %.  
Today we know TSI to ~0.03% ! 
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Plot Courtesy Greg Kopp  
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