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RESULTS
• Over 6000 general public guests watched the launch at the Stuhr

Museum.
• Three balloons were in the air during totality.
• Three balloons and all corresponding equipment were recovered.
• Transmitted video from balloon to base station and uploaded 

online.
• Spectacular personal experiences with a clear view of totality.



RESULTS
• Astrobiology sample flown on MCC balloon and returned to NASA 

Ames.
• Camera heading platform worked throughout flight but dome iced 

over.
• UV sensor stopped working in pod prior to launch.
• Temperature drop detected at totality at approximately 51,000 ft. 
• Took spectacular photos and video from altitude and on the 

ground.

















62 IRIDIUM PAYLOADS RECORDED ON 8/21/17

• 3 – No flight
• 4 – Flights less than 32,000 ft. 
• 1 – Data missing above 60,000 ft. 



OUT OF THE REMAINING 
54 FLIGHTS

• 20 – No knee in ascent graph (37%)
• 24 – Slight knee in ascent graph (44%)
• 10 – Pronounced knee in ascent graph (19%)

• Combined slight knee and pronounced knee (63%)



EXAMINING THE PRONOUNCED KNEE PROFILES



EXAMINING THE SLIGHT KNEE PROFILES



43 IRIDIUM PAYLOADS RECORDED ON 6/20/17

• 23 – No flight
• 2 – Burst early
• 18 – Successful flights



OUT OF THOSE 18 FLIGHTS

• 15 – No knee in ascent graph (83%)
• 3 – Slight knee in ascent graph (17%)
• 0 – Pronounced knee in ascent graph (0%)

• Combined slight knee and pronounced knee (17%)



COMPARING DRESS REHEARSAL VS. ECLIPSE DAY

• On 7/20/17, 17% of ascents had slight knee ascent graphs.

• On Eclipse Day 8/21/17, 63% of ascents had slight or 
pronounced knee ascent graphs.



FROM A LITERATURE REVIEW
• Modeling the ascent of sounding balloons: derivation of the 

vertical air motion by Gallice et al. Atmos. Meas. Tech. 4, 2011
• Uses modeling with buoyancy, drag on a spheroid, adiabatic 

expansion, heat diffusion inside the balloon, the balloon effective 
radius and recorded values from experimental flights. 

• They model a small decrease in ascent around the troposphere from 
about 6 m/s to 5 m/s. Our balloon dropped from 6 m/s to 2.5 m/s. 

• This only includes data from night flights and mentions that solar 
radiation has a strong impact on balloon temperatures and 
applications to daytime soundings calls for a further study.



FROM A LITERATURE REVIEW

• Simulation of the 21 August 2017 Solar Eclipse Using 
the Whole Atmosphere Community Climate Model-
eXtended, McInerney et al. , Geophysical Research 
Letters, May 2018
• Used computer modeling of entire atmosphere with 

masking light during eclipse and produced global 
temperature changes throughout vertical structure.



FROM A LITERATURE REVIEW

Geophysical Research Letters, May 2018



FROM A LITERATURE REVIEW

Geophysical Research Letters, May 2018



So, now what?



The next Total 
Solar Eclipse is 

on
April 8th, 2024



POTENTIAL FURTHER STUDIES

• We predict that the majority of balloon flights in 
totality during the 2024 eclipse will experience a 
slowing in the troposphere. 

• If a nationwide ballooning study takes place again, 
we would request the sharing of ascent curves and 
temperature data if available. 



POTENTIAL FURTHER STUDIES

• Perform flights during sunrise or sunset to simulate 
the changes in brightness of the eclipse.

• Work with atmospheric researchers on better 
ascent models through the tropopause.



THANKS!
• NASA Science Mission Directorate

• NASA Nebraska Space Grant
• Angela Des Jardins and Montana State University Ballooning Group

• Stuhr Museum Staff
• Participating MCC Students

• OPS Ballooning Group and OPS Students
• For more information, go to: www.nearspacescience.com

or email: ksibb@cox.net

http://www.nearspacescience.com/
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