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SmallSat Program Opportunities

Investing in SmallSat
Investing in Earth Science Major Investment in Constellations and ESPA Investing in Deep Space

Constellations Astro SmallSat Missions Class Missions SmallSat Missions

~ -,:?j
Earth Venture Missions (EVM/EVI) Astrophysics APRA CubeSat and Heliophysics Technology and Science Small Innovative Missions for Planetary
and In-Space Validation of Earth PIONEERS program, Small Explorer Mission of Opportunity (MoO), Smalll Exploration (SIMPLEX)
Science Technologies (INVEST) (SMEX) Astrophysics Science Explorer (SMEX), Medium Explorer

(MIDEX), Flight Research and Technology

SmallSat Studies (H-FORT) programs




NASA's Science SmallSat Missions at a Glance

Inclusive Missions and Studies
Data as of July 12 2022
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SmallSat/CubeSat Missions by Division Joint Agency Total Missions by Phase and Satellite Size (excluding studies)
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.INCUS Investigation of Convective Updrafts: . - slue Canyon Technologies X-SAT . *

Venus commercial bus . . . .

=

Py JPL cross-track scanning microwave ;'adio.rrjeter'
P / (middle spacecrafﬁ_only) (TEMPES.T-Dheritage)

L® 7 \‘ ' ' .'}PL Ka- band radar with 5 beams (RamCube .-
; 7 heritage) . . ‘e

Tendeg deployable : . . .
Ka-band antenna 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

Jet Propulsion Laboratory
© California Institute of Technology

o
o 4:7- _,,’

. FI|es3 SmailS%’Es carrylng RalnCube like radars wnth Cross- - — ]
track scanning capabilities and a TEMPEST-D-like radiometer o understand why, when, where tropical

= Applies a novel time-differencing (At) approach convective storms form, and why only
= Provides the first ever tropics-wide measurements of CMF some storms produce extreme weather.




RainCube Ka-band + TEMPEST-D mm-
radar L wave radiometer
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INCUS draws on the strengths of BOTH
RainCube and TEMPEST-D to provide

unprecedented vertical and horizontal
views of storm structure and processes.

Figures and animations by Simone Tanelli,
Shannon Brown and Steve Reising

RainCube
6U Ka-band (35.7GHz)
nadir pointing radar

TEMPEST-D

6U multi-channel
microwave radiometer

(Right) On September
28, 2018, TEMPEST-D
and RainCube overflew
Typhoon Trami < 5
minutes apart

2D Vertical structure 2D Horizontal structure 4
250 m vertical resolution distinct vertical levels
(Bottom) Correlated |
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storm measurements -
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Sc‘ien Cefl\/lission Directorate (SMD) SmallSat and CubeSat

Astrophysics

SPRITE, BLACKCAT, CUTE,
BURSTCUBE, HaloSat

PIONEERS

Starburst, Aspera,
PANDORA

Astrophysics

Explorer SMEX

IXPE

Astrophysics

Explorer MIDEX

SPHEREXx

Earth Science

INVEST

ACMES, SNOOPI, HyTI,
CTIM-FD, NACHOS,

RainCube, RAVAN, CubeRRT

Earth Venture/SMEX

CYGNSS, TROPICS,
PREFIRE, INCUS,
TEMPEST-D

Heliophysics

H-FORT

GTOSAT, AEPEX,
AERO/VISTA, CURIE, REAL,
DAILI, LLITED, CUSP

SIMPLEX-2
/SMEX/MIDEX

ESCAPADE

Heliophysics

Explorer
Mission of
Opportunity

SunRISE, EZIE

bbb

Small Explorer (SMEX)
Program

TRACERS, PUNCH

Heliophysics

MIDEX

CubeSat Constellations such
as ARCS Phase A 2019
MIDEX

STP Science Mission of
Opportunity

GLIDE

Heliophysics

STP Technology
Mission of Opportunity

Solar Cruiser

Heliophysics

Medium Explorer
(MIDEX) Program

Helioswarm

Planetary Science

SIMPLEX-1

Q-PACE, LunaH-Map

SIMPLEX-2

Janus

Exploration Science
Strategy and
Integration Office

SIMPLEX-2

Lunar Trailblazer




