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Proposed Science for Eclipse 2017

● Impact of rapid reduction in solar irradiance on the 
formation of clouds

● Impact of rapid reduction in solar irradiance on ionospheric 
propagation

● Better characterize the lower layer of the ionosphere
● Better understand the inner corona and how it is affected 

by the solar photospheric magnetic field
● Observe domestic cattle to determine if rapid changes in 

solar illumination at an odd time of day affect rumination or 
other behaviors



  

Atmospheric Response and Cloud Formation

X-band profiling radar (XPR)MIPS: Mobile Integrated 
Profiling System

915 MHz wind profiler

CL51 ceilometer

Physical Processes: Solar radiation reduced
Atmospheric boundary layer responds -- turbulent unstable to

less turbulent stable
Will low-level cumulus clouds dissipate?
What is the mesoscale response of pre-existing convergence lines?
What is the cloud depth and coverage?

Balloons: 1 per hour beginning at 6-7 a.m. CDT, to heights of 12-15 km above ground
Radiosonde data: Temperature, humidity, wind 



  

Impact of Reduced Solar Irradiance on the Ionosphere
Character of the lower ionosphere not well understood

Measurements: Radio signal transmitted upwards
A layer of electrons reflect, when plasma's natural
oscillation frequency equals that  transmitted.
Time-of-flight measured->Height of reflection
Plasma density 
proportional 
to frequency ->    Plasma Density 
                         as function of altitude

Physical Processes:

Solar radiation reduced

Ionosphere responds--ions recombine

How quickly does the ionosphere recover?

Balloon Measurements will also be 
made



  

Reverse Beacon Network (RBN)

Ionosphere's D layer absorbs HF radio waves, 3 MHz -30 MHz
Reduced solar irradiation decreases ionization in D layer. 

Radio communication can be enhanced (go over longer distances)

The RBN: an array of passive receivers that record radio links of amateur  (ham) operators 
(Frissell et al., 2014)

• Existing 100+ amateur sites yield near-real-time propagation information
• Expedition site enhances eclipse diagnostics of ionospheric response and 

recovery
• Project leverages extensive world-wide database for the study of pre-, during-, 

and post-eclipse ionospheric conditions
• Day-Night terminator ionospheric changes can be compared with ionospheric 

changes as a result of the eclipse

http://reversebeacon.net



  

Studying the Inner Corona of the Sun

Credit: 
S. Habbal, M. Druckmüller 

and P. Aniol
Total eclipse image taken Mar. 
20, 2015 at Svalbard, Norway.

Track prominences and
CMEs (if one occurs) from 

inner corona to outer 

Explore how active regions
affect the corona

Balloon-borne imaging will 
be done in addition to 

ground-based. 



  

Domestic Cattle (Bos taurus) Grazing, Ruminating, and Behavioral
Responses to a Total Solar Eclipse in Montgomery County, TN

Lactating dairy cows previously found to be affected by eclipse (Aug. 1999): 
decreased grazing behavior and drop in rumination time (Rutter et al., 2002)

Project will study beef cattle using: weather data and solar irradiation changes
GPS monitoring of cow movement
direct observations of cow movement  
grazing monitors for rumination measurements



  

U.S. Space and Rocket Center
● Since 1970, ~16 million people have toured
● Programs include Space Camp, Space 

Academy, Aviation Challenge, and 
Robotics Camp

● Special Request Camps for groups such as 
the INSPIRE Project

● In 2015, > 250,000 visitors
● Museum holds Saturn V rocket, Apollo 16 

Command Module, Apollo 12 moon rock
● FY 2016: 

32,054  Campers
26, 749 Children
548       Educators
1,416    Family Programs
3,341    Adult Space Camp



  

INSPIRE Project's Annual Space Academy 
for Educators & Students Full 

Scholarship Programs -- D.C. Area

Established 2008 
~ 90+ Competitive Scholarship Awards

2015-16 School Year

Wav files!



  

Proposed Activities for Total Solar Eclipse 2017
Involving Advanced Space Academy Kids

1.RadioJove

2. INSPIRE

3.Reverse Beacon 

4.Balloon Experiments -- meteorological and other

5.Weather Observations

6.Animal/Plant Observations



  

Science Co-Is

Dr. Allyn Smith, APSU
Dr. Navdeep Panesar, UAH
Dr. Linda Krause, NASA/MSFC
Dr. Ghee Fry, NASA/MSFC
Dr. Kevin Knupp, UAH
Dr. Dennis Gallagher, NASA/MSFC
Dr. Rod Mills, APSU
Dr Justin Oelgoetz, APSU
Dr. Alphonse Sterling, NASA/MSFC



  

Summary

Science Experiments will be done in conjunction with the August 21, 2017 eclipse to investigate:

-- Cloud formation/dissipation due to solar irradiance changes
-- Ionospheric properties (e.g. density)
-- Ionospheric propagation of radio in the 3 MHz - 30 MHz range
-- Solar prominences, the inner solar corona, and coronal mass ejections (if we are lucky)
-- Behavioral responses of beef cattle

Students from the U.S. Space and Rocket Center will participate in experiments, as 
Citizen Scientists and/or as technical assistants.  In addition to helping with the above 
on eclipse day, technical assistants may also collect data for Radio Jove and INSPIRE.  
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