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Many crucial geophysical and atmospheric science 

investigations at Venus require operations on the sur-
face  for an entire solar day. Until recently this was not 
achievable, but new developments in high temperature 
electronics have now made months long operations on 
the Venus surface possible even with smallsat class 
missions. Here we describe a study of a long-lived  
Venus lander called SAEVe, for Seismic and Atmos-
pheric Exploration of Venus—this was one of the con-
cepts selected in 2017 under NASA’s Planetary Sci-
ence Deep Space SmallSat Studies (PSDS3) call. 

SAEVe is delivered to Venus as a ride-along on an 
arbitrary orbiter mission. Its two small probes (~45 kg 
each) are placed into the Venus atmosphere via their 
own entry capsules, ejected at different times and free 
fall, decelerating in the thickening atmosphere to 
touchdown with a velocity of 5 m/s or less. They take 
meteorology and seismic measurements for 120 Earth 
days (1 Venus solar day) or longer, which is over three 
orders magnitude longer than anything previously 
achieved. In addition, the landers are equipped with a 
short-lived (hours) imaging system to collect data on 
the surface and during descent.  The long operating life 
of SAEVe is enabled by three key elements, 1) high 
temperature electronics and systems that operate with-
out cooling at Venus surface conditions, 2) use of sim-
ple instrumentation and supporting avionics with em-
phasis on low data volume instruments and sensors, 
and 3) minimizing energy utilization through a novel 
operations approach. The orbiter mission is used to 
relay data back to Earth.  Integrating these elements 
into an innovative mission concept allows SAEVe not 
only to conduct unprecedented seismic and climatolog-
ical observations on our nearest planet but also to serve 
as a technology pathfinder for larger and more capable 
Venus surface missions in the future. 

This briefing will summarize final results of the 
study and address ongoing related activity. The final 
report for this mission concept is available at 

https://www.lpi.usra.edu/vexag/reports/SAEVe-6-25-
2018.pdf . 

Table 1 lists the science objectives and measure-
ments planned and Figure 1 is a rough concept model 
showing basic physical characteristics. The baseline 
payload referenced in Table 2 does not include the 
cameras and heat flux instruments. 

 

 
Figure 1. SAEVe concept model 

 
Table 1. Science Summary 

Science Objectives Anticipated  
Instruments/  
Measurement 

Determine if Venus is seismically active 
and the rate and style of activity 

Seismometer and wind 
sensors 

Determine the thickness and composition 
of the crust and lithosphere  

Seismometer and wind 
sensors, two stations for 
interior science 

Acquire temporal meteorological data Measurement of p, T, u, v 
and light 

Estimate momentum exchange between 
the surface and the atmosphere 

Measurement of p, T, u, v 
and light 

Determine the key atmospheric species at 
the surface over time 

Measure the abundance of 
gases 

Determine the current rate of energy loss 
at the Venus surface Heat Flux 

Determine the morphology of the local 
landing site(s) Camera package 

 
References: [1] National Aeronautics and Space Ad-
ministration Science Plan (2014). 
https://cor.gsfc.nasa.gov/docs/2014_Science_Plan.pdf. 

 
Table 2. Cost Estimates for Various Configurations 

[Numbers based on both COMPASS and independent estimates] 
Estimates Full Payload,  

2 Landers  
(point) 

Full Payload,  
2 Landers (with 
25% reserves) 

Full Payload - 
Single Lander 

(point) 

Full Payload - 
Single Lander 

(reserves) 

Baseline Payload - 
Single Lander 

(point) 

Baseline Payload - 
Single Lander 

(reserves) 
Combined  $106M $131M $87M $109M $71M $89M 
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