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Mars Sample Return Animation Video
https://mars.nasa.gov/msr/multimedia/videos/?v=523
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Ingenuity: Taking Flight on Mars

First flight, April 19, 2021

Above: Testing the carbon fiber blades

Below: Remains of Perseverance back shell, imaged 
April 19, 2022
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NASA Science SmallSat Missions at a Glance

Data as of Jan 2023
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Science Missions by Solicitation Year

20 COMPLETED

47 IN FORMULATION /  
IMPLEMENTATION

15 IN OPERATION
7 FAILURES

CANCELLED3
STUDIES46
CLOSED W ITHOUT FLIGHT1

138
TOTAL 
MISSIONS & 
STUDIES

$4.2B 
TOTAL
INVESTED

6%

21%

36%

37%

$M $500M $1000M $1500M

Biological & Physical Science

Planetary Science

Earth Science

Astrophysics

Heliophysics

Total Missions & Studies Funded
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Compact Solar Irradiance Monitor-Flight Demo (CSIM-FD) /
Compact Total Irradiance Monitor-Flight Demo (CTIM-FD)

CSIM: 11kg CubeSat 
• Built by LASP

CTIM: 11kg CubeSat 
• Built by LASP

TSIS-1: 363kg 
• Built by LASP
• Mounted to the ISS

SORCE: 290kg 
• On an Orbital 

LEOStar-2 bus

Measures solar spectral irradiance (SSI), and monitoring Total Solar Irradiance (TSI) to explore how 
solar variability impacts the Earth’s climate, contributing to long-term continuity measurements from 
TSIS SIM/TIM and SORCE SIM/TIM
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CSIM spectrum compared to TSIS spectrum CTIM TSI measurements compared to TSIS TIM
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Blue Canyon Technologies X-SAT 
Venus commercial bus

Tendeg deployable
Ka-band antenna

JPL cross-track scanning microwave radiometer 
(middle spacecraft only) (TEMPEST-D heritage)

JPL Ka-band radar with 5 beams (RainCube
heritage)

PI: Susan van den Heever, CSU 
Deputy PI: Ziad Haddad, JPL

Project Scientist: Simone Tanelli, JPL 

Mission Management & Participating Organizations
CSU: PI Org, Science Data Processing

JPL: Instruments & Mission Management
Tendeg: Deployable Antennas
BCT:  Spacecraft, Mission Ops

CCNY, GSFC, MSFC, NOAA, SBU, TAMU: Science Co-Is

INCUS Investigation of 
Convective Updrafts

 Flies 3 SmallSats carrying RainCube-like radars with cross-
track scanning capabilities and a TEMPEST-D-like radiometer
 Applies a novel time-differencing (∆𝑡𝑡) approach 
 Provides the first ever tropics-wide measurements of CMF

The INCUS Baseline Mission:

∆𝐭𝐭=30secs ∆𝐭𝐭=90secs
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