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Summary 

Venus Exploration Analysis Group (VEXAG) Meeting #11 
Tuesday-Thursday, November 19-21, 2013 

James Webb Auditorium, NASA Headquarters, Washington, D.C 
 

96 members of the Venus community participated in the VEXAG Meeting #11 on November 19–21, 
2013 at NASA Headquarters, Washington, D.C.  The primary goal of this meeting was to review the 
current drafts of the VEXAG Venus Exploration, Goals, Objectives, and Investigations (GOI) and 
supporting documents and to allow for additional community feedback.  This was accomplished by 
presenting the current documents and allowing discussion amongst the attending members, posting 
poster-sized copies of the GOI table on the wall for members to write comments directly on individual 
posters.  Presentations were made on the changes to the GOI table, Roadmap and Technology plan.  The 
executive committee and focus groups will be working on integrating feedback received and providing 
revised documents back to the community for final input at the end of January, with a goal of completing 
all revisions this year.  

Technology resources, challenges, and needs were discussed on Tuesday during the technology forum.  
The old thermal protection systems used for Pioneer Venus probes can no longer be manufactured; other 
potential options now include 3D woven and low ballistic coefficient technologies. The Heatshield for 
Extreme Entry Environment Technology (HEEET), a three-dimensional (3D) woven thermal protective 
system, has been successfully funded as a 3-year technology maturation effort, and it was successfully 
tested in FY13.  Adaptive Deployable Entry and Placement Technology (ADEPT) allows delivery of 
delicate and sensitive instrumentation, entry and launch mass reduction, and decreased severity of the 
entry environment due to altitude deceleration. There are multiple aerial platforms that could be used in a 
mission to Venus such as super-pressure balloons, platforms enabling altitude changes, and dropsondes. 
Super-balloons are mature technology while platforms capable of altitude changes and deep sondes 
require further investigation. There are several communications and navigation options for missions to 
Venus; however, the extreme environment aspects are not currently being addressed. The Advanced 
Stirling Radioisotope Generator (ASRG) flight development has been terminated as unaffordable with the 
current planetary science budget; however, NASA is re-planning the focus of continued Stirling power. 
While Venus poses significant challengers for power systems, state of the practice (SOP) power system 
technologies have the potential (with some modifications) to supply the required power. A range of 
supporting technology for extreme environments is in development; however mature in-situ instruments 
do not currently exist and will require extensive research, development, and testing.  There are at least 11 
simulation chambers in the United States for testing under Venus-like conditions. Roughly half of these 
chambers are available either publically or through Research Opportunities in Space and Earth Sciences 
(ROSES). The Centennial Challenges Program issued the Extreme Environment Challenger seeking to 
attract, apply, and demonstrate innovative system-level solutions to extreme environments such as those 
on the surface of Venus.   

Updates on the Venus Express, Akatsuki, and Venera-D missions were given.  The Venus Express 
spacecraft is in good condition and is in preparation for aerobraking in mid-2014 before it runs out of fuel 
in 2014.  Akatsuki shows no signs of major battery degradation and is on schedule for orbital entry in 
November 2015.  The current concept for the Venera-D mission includes an orbiter, a subsatellite, a 
lander, and a long-lived surface station.  There are several opportunities for international collaboration 
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through the European Space Agency (ESA), the Indian Space Research Organization (ISRO), NASA, and 
the Russian space agency (Roscosmos). ESA issued a call for white papers in April 2013.  Three of the 
thirty white papers received advocated Venus exploration missions. 

During open microphone, there were five presentations.  Vicki Hansen presented on the effects of the 
Artemis Corona super plume on the surface of Venus.  Kris Zacny presented on an extreme temperature 
motor developed by Honeybee Robotics that has successfully tested for more than 20 hours at 460˚C. 
Nicki Button presented on bombsags and dropstones on Mars and possible applicability to Venus. Saman 
Karimi presented on the viscoelastic deformation of Mead Crater and its implications for the thermal 
history of Venus. Peter Gao presented research on modeling Venus clouds and upper haze using the 
Community Aerosol and Radiation Model for Atmospheres 3.0 (CARMA 3.0). 

Jim Green and Jonathon Rall presented an overview of NASA’s planetary science program, including the 
successful launch of missions, the cancellation of the ASRG flight research, and the current plutonium 
238 (Pu-238) program.  They also discussed the reorganization of the planetary research and analysis 
program to five new core programs aligned with the five basic science goals.  

 

 

Findings of the 11th VEXAG Meeting 
19–21 November 2012 

Webb Auditorium, NASA HQ, Washington, DC 
	  
1. While VEXAG understands the need to trim programs during times of financial stress, it is very 

difficult to plan for upcoming missions when the fate of developing technology is continuously 
uncertain.  It is important that the Planetary Science Division (PSD) continue to work pro-actively 
with the Space Technology Mission Directorate (STMD) to advocate development of new 
technologies and ensure that they are seen through to completion. To accomplish this, VEXAG 
encourages PSD to develop acceptance criteria for mission infusion and inform the community on the 
status of the developments on a routine basis. It is critical that the progress made on new entry 
technologies (e.g., HEEET, ADEPT, capabilities that can replace heritage carbon-phenolic ablative 
materials) be maintained until these new technologies are ready for infusion. Support for such entry 
technologies were strongly supported in the findings of the 10th VEXAG meeting. VEXAG greatly 
appreciates the PSD advocacy and funding support from the STMD and the Space Communication & 
Navigation Program (SCAN), resulting in significant progress over the last year. We strongly 
encourage continued advocacy and funding of these technologies. 

 
2. Capabilities for long term survival at or near the Venus surface will change the way we explore 

Venus, enabling long-lived geophysical and meteorology studies, as well as mobile exploration of the 
surface and near surface environment. The single most enabling technology required for these studies 
is high efficiency power/cooling capability (e.g., radioisotope power systems). In addition, 
technology developments relevant to high temperature/high pressure instrument operation are also 
needed. Continued investment in these technologies is critical for Venus exploration, and the eventual 
applications for surface science. 
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3. VEXAG supports U.S.-Russian bilateral participation in the Venera-D study team. We continue to 
encourage NASA participation in future international partnerships including mission collaboration 
and participating scientist programs (e.g., Akatsuki and Venus Express). 
 

4. VEXAG supports the Decadal Survey recommended cadence for Discovery and New Frontiers.  
Recognizing current budget realities, VEXAG encourages PSD to continue efforts to release 
Announcements of Opportunity as soon as practical.  
 

5. The published Goals, Objectives and Investigations formulated by the NASA community 
Analysis/Assessment Groups (AGs) have undergone extensive review and vetting within the 
individual AGs and have also been promulgated and reviewed within the broader science community. 
These objectives are consistent with the Decadal Survey, but provide greater detail.  Including these 
AG documents, such as the VEXAG’s Venus Exploration Goals, Objectives and Investigations, in the 
AO and Program Libraries would ensure they are available to reviewers during the Discovery and 
New Frontiers evaluation process.  
 

6. VEXAG supports several upcoming opportunities and initiatives: 
a. Venus Exploration Targets Workshop, 19–21 May 2014, Lunar and Planetary Institute, Houston, 

TX 
b. Comparative Climatology of the Terrestrial Planets -2 (CCTP2), 7–10 July 2015, Ames Research 

Center, Moffett Field, CA [VEXAG encourages broad support for this meeting from all four 
NASA HQ science divisions] 

c. Venus Instrumentation Workshop, FY14 (dates TBD); focus on instruments/approaches that may 
be unique for Venus 

d. Venus Express Science Meeting to be held in the United States in 2014 or 2015 
e. Continued efforts to initiate the Extreme Environments Centennial Challenge 
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Agenda—VEXAG Meeting #11 
 

Tuesday-Thursday, November 19-21, 2013 
James Webb Auditorium, NASA Headquarters 

 
Tuesday, November 19, 2012 - Technology Forum - 8:00 AM - 5:30 PM 
8:00 Sign-In, Pick up Handouts 

8:15  Introduction and Goals of Technology Forum—Pat Beauchamp 

8:30  Overview of Entry, Descent, and Landing Issues—Michelle Munk  

8:45 HEEET—Raj Venkatapathy 

9:15 ADEPT—Paul Wercinski  

9:45  Overview of EDL Developments  

10:00  Overview of Aerial Technologies/Discussion—Jim Cutts for Jeff Hall 

10:45  BREAK 

11:15  Communication and Navigation/Discussion—Steve Townes 

11:45  LUNCH 

1:00 Energy Storage/Generation for Venus Missions/Discussion—Rao Surampudi 

1:30 Extreme Environments Developments/Discussion—Garry Hunter/Elizabeth Kolawa 

2:00   Status of Instrument Technologies—Janice Buckner 

2:15 2-minute Instrument Poster Summaries—Poster Presenters 

3:30  BREAK 

3:45  Overview of Test Facilities—Tibor Kremic 

4:00  Summary of Technology Plan—Jim Cutts 

5:00 Panel Discussion and Q/A—Pat Beauchamp (moderator), Tibor Balint,  
               Jim Cutts, Mason Peck, Lori Glaze 

5:30 Instrument Poster Session 
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Wednesday, November 20, 2013 - 8:00 AM - 5:30 PM 

8:00  Sign-In, pick up handouts 

8:15 Welcome and objectives of 11th VEXAG meeting—Lori Glaze 

• Review actions from 2012 meeting 
• Upcoming highlights 

8:45 Venus Express Mission update—Hakan Svedhem 

9:00 Akatsuki Mission update—Masato Nakamura 

9:15 Venera-D Mission update, Oleg Korablev/Luidmilla Zasova 

9:30 Prospects for international cooperation on future missions—Sanjay Limaye 

9:45 ESA Cosmic Vision Venus concepts—Colin Wilson 

10:00 BREAK 

10:30 Overview and discussion of updated Venus Exploration Goals, Objectives, and Investigations 
document—Robbie Herrick  

11:45 LUNCH  

1:15 Meet and greet with PSD Discipline Scientists 

1:45 Open microphone presentations (5 minutes/2 view-graphs each) 

2:15 Student science presentations (5 minutes/2 view-graphs each) 

2:30 BREAK  

3:00 Overview and discussion of new Roadmap for Venus Exploration Document—Doug Stetson 

4:15 Overview and discussion of new Venus Exploration Technologies, and Summary of Technology 
Forum Discussions—Pat Beauchamp 

 5:30 ADJOURN 

 

  



	   Summary - Venus Exploration Analysis Group (VEXAG) Meeting #11, November 19–21, 2013   6	  

Thursday, November 21, 2013 - 8:00 AM - 12:00 PM 

8:00 Sign-In, pick up handouts 

8:15 Discussion of path forward with Venus Exploration Goals, Objectives, and Investigations, 
Roadmap and Technology Documents—Lori Glaze 

9:00 Update on NASA Planetary Science Division—Jim Green and Jonathan Rall 

9:30 Extreme Environments Centennial Challenge—Larry Cooper 

10:00 BREAK 

10:15 Venus Exploration Targets Workshop—Buck Sharpton 

10:30 Early Career Scholars update—Stephanie Johnston and Lynnae Quick 

10:45 Comparative Climatology of Terrestrial Planets II—Jeff Hollingsworth 

11:00 Proposed Findings and Resolutions / VEXAG Goals & Plans for 2014—Lori Glaze 

12:00 ADJOURN 
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Amato	   Michael	   NASA	  Goddard	  Space	  Flight	  

Center	  
michael.amato@nasa.gov	  

Archinal	  	   Brett	   USGS	  Flagstaff	   barchinal@usgs.gov	  
Atkins	   Renee	   NASA	  Research	  &	  Education	  
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ratkins@nasaprs.com	  

Atreya	   Sushil	   University	  of	  Michigan	   atreya@umich.edu	  
Baines	   Kevin	   UW-‐Madison	  and	  JPL/CalTech	   blueskies4321@yahoo.com	  
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Bussey	   Ben	   Johns	  Hopkins	  University/APL	   Ben.bussey@jhuapl.edu	  
Button	   Nicki	   Louisiana	  State	  University	   nbutto1@lsu.edu	  
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Center	  
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Center	  
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Gao	   Peter	   Caltech	   pgao@caltech.edu	  
Gasch	   Matt	   NASA	  Ames	   matthew.j.gasch@nasa.gov	  
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Center	  
Lori.S.Glaze@nasa.gov	  

Green	   James	   NASA	  Headquarters	   james.L.Green@nasa.gov	  
Griffin	   Kristen	   Northrop	  Grumman	   Kristen.Griffin@ngc.com	  
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Center	  
scott.d.guzewich@nasa.gov	  

Hakeem	  Khan	   Adil	   Nation	  College	  of	  Engineering	  
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