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Introduction:  Stratospheric balloons and gondola 

technologies have matured to allow for long duration 

flights with high precision pointing.  These capabilities 

enable a wide range of science observations directly 

applicable to the Planetary Science Decadal Survey.  

NASA initiated a study in August, 2012 to assess the 

potential science return, required technology develop-

ment status, a detailed mission concept, schedule and 

cost to provide a stratoshpheric platform to meet the 

specific objectives within planetary science. The results 

of the study are presented herein. 

 

Purpose:  The cost and access to space based as-

sets for planetary science limits the opportunities to 

meet the science objectives as provided by the Plane-

tary Sciences Decadal Survey.  There is insufficient 

funding to address the primary science goals at the 

wide range of targets within the next decade.  Ground 

based assets, though highly valued, have limitations 

due to atmospheric attenuation.    The NASA Balloon 

Program has successfully demonstrated the use of a 

balloon based platform for Earth Science and technol-

ogy demonstration.  The purpose of this study is to 

evaluate the potential for a balloon based asset to aug-

ment the planetary science assets and determine if a 

niche exists for high value science by offering higher 

performance than ground based assets, but at a fraction 

of the cost of space based alternatives. 

 

Goals and Objectives:  The objective of the six 

month planetary balloon study is to: 

1) Develop traceability of balloon based asset 

science potential with NASA’s science goals and ob-

jectives as outlined in the Planetary Sciences Decadal 

Survey, “Vision and Voyages for Planetary Science in 

the Decade 2013-2022” [1], the Solar System Explora-

tion Roadmap, and NASA’s SMD Science Plan. 

2) Document the advantages and disadvantages 

of a balloon based platform relative to alternative op-

tions (e.g. Keck, HST, etc.) 

3) Develop requirements for balloon based as-

sets/instruments to meets NASA’s planetary science 

goals and objectives and assess existing instruments to 

meet the identified requirements. 

4) Develop requirements for the instrument sup-

port system (i.e. the gondola and subsystems) and op-

erations (e.g. durations, altitudes, locations, etc.). 

5) Assess gondola systems/subsystems to meet 

the requirements identified above.  Identify gaps in 

capability between requirements and existing systems. 

6) Assess near-term and mid-term instruments 

and gondola subsystems to meet the requirements iden-

tified above.  Develop schedule and cost estimates to 

field near-term and mid-term technologies. 

7) Identify the feasibility of a near-term (Late 

2014) mission with sufficient science justification. 

   a. Science traceability 

   b. Risk assessment and mitigation plan 

   c. Instrumentation analyses and point design 

   d. Detailed point design of gondola (Figure 1) 

   e. System level integration assessment 

   f. Concept of operations 

   g. Cost assessment and development schedule 

8) Assess near-term and mid-term instruments 

and gondola subsystems to meet the requirements iden-

tified above.  Develop schedule and cost estimates to 

field near-term and mid-term technologies.  Assess 

value of technology investments relative to science 

objectives and capability gap analysis. 

 
Figure 1:  Notional gondola point design. 

 

Summary:  The study results indicate that more 

than 20% of decadal survey “important questions” can 

be at least partially addressed through long duration 

stratospheric observation campaigns.  Several high 

priority science objectives can be met with existing 

technologies.  Investments in additional technology and 

science payload evolution can enable progress towards 

the objectices of the decadal survey for significant cost 

savings over space based assets and with key ad-

vantages over ground based and existing alternatives. 
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