Session 1: Role ot the Sun In Climate Change
During the SORCE Mission
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Session SORCE Top Ten Achievementg EOS 25, JanFeb 2013)

Wed. S4 1. New TSI Level

Tue. S2 2. NewSSl| Record for 112400 nm range

Tue.S2 3. NewSSlI Reference Spectra

Tue. S1 & Wed.| 4. Useof SORCE SSI & TSI in Climate Modeling
S3

Fri. S6 5. Nextgeneration, highhaccurateRadiometers

Thur. S5 6. Extension of NOAA Mg Il SolalProxy

Tue. S2 7. LargeFlare Measurements in SSI and TSI

Wed.S4 & | 8. Advanced Models of the TSI and SSI

Thur. S5
9. Venus and Mercury Transit Observations
10. Improved Calibrations for Sta@sd Lunar Reflectance
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_After 11 years with SORCEE What 6s new? |

s g Robert F. Cahalan
| Total and Spectral 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 Grel§opp, Jerry Harder, another
LASP colleagues & to others at GSFC and NIS

iChangess n estimates of the Total Sol ar | r lomgdavesadiatien ( T S
I Historic closing ofcalibrationgap between the suite of TSI instrumentsh TransferRadiometer Facility (TRF)
i Climate modelsensitivenot only to TSI, buto variations in theSpectralSolar Irradiance (S$l
& vertical profiles of temperature and ozone are especially sensit&8Ito
i SIM indicatesmultiyearchanges at visible and neafrared wavelengthsut of phasewith TSI,
i Outof-phase SSI forcing can lead to larger temperature variations in the upper stratosphere,
butsmaller variations in troposphere and upper ocean.
I Variationsin SSI need further study before they may be considerely established.
i TSISSIM has recently undergone comprehensiveterehd calibration in the LASP SSI Radiometry Facility (SRF)
utilizing the NIST SIRCUSystemcovering 210 2400 nm for SSInotyet available when SORCE launche
SORCEfollow-onmission Totabnd Spectral Solar Irradiance Sensor (TSt8)/d reduce uncertainty SSI variability

iLlongt er m goal of i mproving t he abiehargyirgbalanoehahdrivest or E
global warming, requires improved measuremeitsoth shortwavandlongwaveearthemitted radiation.
i Lunar Borehole Experimenhhas potential to recover changes lceAg eT. !

ORCE

SORCE Science, Cocoa Beach FL, Jai3282014 Robert F. Cahalan



SORCE has logged more than
¥ Wolfram

2Pi*(4344 miles)*59716

Input interpretation:
2 7+ 4344 miles « 59 716

Result:

1.63 billion miles

Unit conversions:

2.623 = 10% km
2.623 = 10" meters

2.43 light hours

Comparison as length:
& 4.0
length of the longest cbserved comet tail (Hyakutake 19986)

Comparison as diameter:

= 3 « optical diameter of Betelgeuse

Comparisons as distance:
= (.2 « smallest distance from the Sun to the heliosheath

= (.35 « distance from the Sun to the Kuiper cliff

= 0.44 « semimajor axis of Pluto's orbit

1.6 billion miles
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New Instrument Continues Gathering Sun's Effects on the Earth Dec. 5, 2013
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G. Kopp, 18 Sep. 2015

Total solar irradiance (shown in color) over the past three solar cycles since 1978 adjusted to a ground-based cryogenic instrument

funded by NASA in collaboration with the National Institute of Standards and Technology (NIST).
Robert F. Cahala

Imaae Credit: Greqg Kopp. LASP. Universitv of Colorado / NASA



TCTE launched on November 19, 2013 from NASA Wallops Flight Facility

A We 0 ICecoaaBeach FL this wee
to celebrate 11thirthdayof SORCE,
launchedrom KennedyJan25 2003
& still after 60,000 Earth orbits is
measuringur Sun's total energy

& energy spectrum for wavelength
from 1 to 2400 nanometerso
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TCTE & TSIS to continue solar irradiance needed by IPCC

_y LASF

University of Colorado. Boulder

Final Draft (7 June 2013) Chapter 8 IPCC WGI Fifth Assessment Report

Radiative forcing of climate between 1980 and 2011
Forcing agent
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Figure 8.20: Bar chart for RF (hatched) and ERF (solid) for the period 1980-2011, where the total anthropogenic ERF
are derived from Monte-Carlo simulations similar to Figure 8.16. Uncertainties (5-95% confidence range) are given for
RF (dotted lines) and ERF (solid lines). Robert F. Cahalan




TSI Record: Total Irradiance Monitor (TIM) (daily)

20t"C estimates varied

9 7KH &OLPDWH 3*RO GEBW DGR (et 3%

ay we know TSI to ~0.03%gal

TSI data@ http://spot.colorado.edu/~koppg/TSI/
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@ Re E Plot Courtesy Greg Kopp
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