
THE SUN IS DIMMING: Today at Cape Canaveral, SpaceX launched a new sensor to the 
International Space Station named TSIS-1. Its mission: to measure the dimming of the sun. As the 
sunspot cycle plunges toward its 11-year minimum, NASA satellites are tracking a decline in total 
solar irradiance (TSI). Across the entire electromagnetic spectrum, the sun's output has dropped 
nearly 0.1% compared to the Solar Maximum of 2012-2014. This plot shows the TSI since 1978 as 
observed from nine previous satellites:

The rise and fall of the sun's luminosity is a natural part of the solar cycle. A change of 0.1% may 
not sound like much, but the sun deposits a lot of energy on the Earth, approximately 1,361 watts 
per square meter. Summed over the globe, a 0.1% variation in this quantity exceeds all of our 
planet's other energy sources (such as natural radioactivity in Earth's core) combined. A 2013 report 
issued by the National Research Council (NRC), "The Effects of Solar Variability on Earth's 
Climate," spells out some of the ways the cyclic change in TSI can affect the chemistry of Earth's 
upper atmosphere and possibly alter regional weather patterns, especially in the Pacific. 

NASA's current flagship satellite for measuring TSI, the Solar Radiation and Climate Experiment 
(SORCE), is now more than six years beyond its prime-mission lifetime. TSIS-1 will take over for 
SORCE, extending the record of TSI measurements with unprecedented precision. It's five-year 
mission will overlap a deep Solar Minimum expected in 2019-2020. TSIS-1 will therefore be able 
to observe the continued decline in the sun's luminosity followed by a rebound as the next solar 
cycle picks up steam. Installing and checking out TSIS-1 will take some time; the first science data 
are expected in Feb. 2018. Stay tuned.

http://spaceweather.com/

https://www.nasa.gov/press-release/nasa-sends-new-research-to-space-station-aboard-spacex-resupply-mission
http://spaceweather.com/
http://lasp.colorado.edu/home/missions-projects/quick-facts-tsis/
https://science.nasa.gov/science-news/science-at-nasa/2013/08jan_sunclimate
https://science.nasa.gov/science-news/science-at-nasa/2013/08jan_sunclimate
https://www.nasa.gov/feature/goddard/2017/four-decades-and-counting-new-nasa-instrument-continues-measuring-solar-energy-input


Is the Sun Getting Brighter? 

I was asked whether SDO measures the total output of the Sun and whether an increase in that 
output could be causing the temperature of the Earth to increase? 

SDO was built to study how the magnetic fields of the Sun are created and destroyed. AIA and EVE
look at wavelengths of light that tell us a lot about those magnetic fields but are absorbed by our 
atmosphere and can’t be measured at the surface. HMI is designed to measure the velocity and 
magnetic field at the surface, not the total output of the Sun. 

Other satellites in NASA’s fleet do measure the total output of the Sun, which we call the Total 
Solar Irradiance or TSI. One instrument on SoHO called VIRGO has measured TSI since 1996. 
Another instrument is TIM on NASA’s SORCE that is operated by the same group that built EVE. 
SORCE was very carefully calibrated and used to establish the baseline of TSI. VIRGO and other 
earlier satellites then provide the data since 1978. 

Combining these data into a single measurement has been a challenge, but the people at LASP and 
the Physikalisch-Meteorologisches Observatorium Davos (PMOD) in Switzerland have risen to the 
task. The result is this figure. It shows the measured value of TSI from many satellites, spliced 
together into a single data set. 

In the top plot, we drew the daily average of measured points in red (so there are a lot of points, 
14187 to be precise). On the left is a red vertical bar showing a 0.3% change in TSI. The black 
curve is the average of TSI over each year. The dashed horizontal line shows the minimum value of 
year-averaged TSI data. The vertical black bar shows the 0.09% variation we see in that average. 
The bottom plot shows the annual sunspot number from the SIDC in Belgium in blue. 

What do we learn from these plots? First, TSI does change! That’s why we stopped calling it the 
solar constant. Second, as the sunspot number increases, so does TSI. But the converse is also true. 
As the sunspot number decreases so does TSI. We have watched this happen for four sunspot 
cycles. This waxing and waning of TSI with sunspot number is understood as a combination of dark
sunspots reducing TSI below the dashed line and long-lived magnetic features increasing TSI. 
SORCE has even observed flares in TSI. 

https://2.bp.blogspot.com/-74kvXCc2GsY/Wfnfy3iE6RI/AAAAAAAABGM/1orYdDtnIUEZlV9Mk4ESG9ObTCsPHG58ACLcBGAs/s1600/sunspot_tsi_web.png


Third, the horizontal dashed line is not an average, it is drawn at the lowest value in the year-
averaged TSI data (that happened in 2009). When there are no sunspots the Sun’s brightness should 
be that of the hot, glowing object we always imagined it to be. We would expect TSI to be the same 
at every solar minimum. There is much discussion over whether the value of TSI at solar minimum 
is getting smaller with time, but it is not getting larger. 

These data show us that the Sun is not getting brighter with time. The brightness does follow the 
sunspot cycle, but the level of solar activity has been decreasing the last 35 years. The value at 
minimum may be decreasing as well, although that is far more difficult to prove. Perhaps the 
upcoming solar minimum in 2020 will help answer that question. 

To answer the question: No, we do not measure an increase in the output of the Sun that would 
cause the Earth to warm

More information about the VIRGO instrument and how the composite (“spliced”) data is generated
from the many measurements is at the PMOD website. The data I used was downloaded from 
ftp://ftp.pmodwrc.ch/pub/data/irradiance/composite/DataPlots/composite_42_65_1709.dat. 
I highly recommend looking at the SORCE website for their data, which is how the absolute value 
of the composite was determined http://lasp.colorado.edu/home/sorce/. 

The sunspot data is from http://sidc.oma.be/silso/datafiles. You can download the sunspot number is
several formats for your analysis. 

Note: Both data sets mark days where a measurement was not made with a negative number. These 
points were ignored when doing the averages. 

http://sdoisgo.blogspot.com.uy/2017/11/is-sun-getting-brighter.html
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