human and robotic exploration




TERRAE NOVAE 2030+ esa
2020 > 2030 2030 > 2040

European-led capabilities

ESA in mutual inter-dependence

ExoMars  ExoMars Mars Sample Return
2016 2022

‘. N¢ _ &
/ y  Orion - European Gateway — permanent
Service Module habitation in deep

_ space
Core ISS Post-ISS Cargo launch Independent
Partner Commercial stations and return human transport
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PROPELLING EUROPE INTO THE NEW ERA OF SPACE EXPLORATION @esa

Extend 1SS operations until 2030: Promote commercial exploration services Deliver Mars science &
new science benefits - first flights of communications: W
new astronauts - first astronaut with Prepare future science, missions & technology ExoMars Trace Gas Orbiter ' ;

e's ride to the
Moon: Argonayt (EL3)
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Make science histo-r'y:

Mars Sample RetUrz/*\

Fly NASA & ESA astronauts to the Moon:

Orion European Service Modules 4-9 : : _
Build the first Moon research station:

I-HAB aqd ESPRIT for the lunar Gateway
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FREE FALLING AROUND THE WORLD @ eSa

YOU ARE DOWN THERE

International Space Station

Operations and Utilisation up to 2030
Astronauts
Commercialisation

— = = __ IO



ISS LONG-DURATION MISSIONS
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\‘\‘ L b ;
N <
A

Bartolomeo

Comm




\ \
» THE EUROPEANJSRACE AGENCY
i



SciSpacEk Research and Platforms Cesa

* Micro-/Partial Gravity Radiation Isolation/Confinement Other

Bedrest Ground-based Radiation MARS500 / SIRIUS Ground-Based

Dry Immersion _ _ : -
Pa);abolic Flight GSI Radiation ESA-led isolation studies - future Facilities

Drop Tower ISS Concordia, Antarctica
Sounding Rockets
Ground-Based Facilities
International Space Station (ISS)
Gateway

Gateway Gateway

\ i
iy LEO: International Space Station (ISS), Space Rider, Commercial Platforms

L. BLEO: Gateway, Moon, and Mars
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SciSpacE - Research Ground and Sub-Orbital Platforms

T e ’ . f :
Concordia, Antarctica Parabolic Flight Ground-based Radiation
Isolation and Confinement facilities g
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NEXT GENERATION EXPLORERS

Class 2022
New ESA astronauts and parastronaut %
feasibility study NEE
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LOW EARTH ORBIT

Europe needs LEQ for utilisation and exploration
preparation, also post-ISS

Preparing the post-ISS era has already started with
international trend of commercialisation

).'*

s

No Agency owned platforms, instead buying services
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Europe’s new era of lunar exploration e oesa
v" ESM1 launch preparations

v' ESM?2 delivered in October 21

v' ESM3 an_d__4_J_n_manufacture_-..-:-.-;;-:;-.wm.’Q@

*OFIOH European Gateway

ce OCIViCES |

Service I\/\odule | : development; ESA-NASA MoU signed
' v' ESPRIT ERM-XL kicked off in v’ Moonlight studies continue
Cis-Lunar 05/2022 Luna-2
HeRBEAEEE /
v" Luna cooperation with Roscosmos E ]

v Completion of Preliminary discontinued i 3

v" EL3 iSRR kicked off in 05/2022
v" EL3 to beidecided at (M22
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Artemis I update Cesa
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" Next launch attempt
targeted on 14 Nov
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Orion and lunar Gateway
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/ European

Service ,
Module > 50% of the modules -

ESM

\

YOU ARE HERE

ArtemisI 2022 ESM-1 Uncrewed flight test
Artemis IT 2024 ESM-2 C(Crewed flight test
Artemis IIT 2025 ESM-3 Moon landing
Artemis IV 2027 ESM-4 I-HAB delivered to Gatg
Artemis V. 2028 ESM-5 ESPRIT delivered tg
Artemis VI 2029 ESM-6




ROBOTIC EXPLORATION OF THE MOON SURFACE @esa

PROSPECT on NASA CLPS Commercial exploitation and transportation
Package for Resource Observation and
In-Situ Prospecting for Exploration, Exploration Mass Spectrometer

e EMS launch on NASA/Astrobotics Peregrine lander
planned for end 2022
 EMS LUPEX'MOU signed with JAXQ

Negative Ions at the Lunar Surface (NILS)

for the Chinese Chang'e b lunar sample return mission

PILOT-D/ . | [\
LANDCAM-X ‘, . Laser Retroreflector
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BRINGING STUFF TO THE MOON

European Lagmaistics Lander

2030 - 2040
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esa

MOON | B

Reqular and substantial robotic access during the
2030s enabling European-led scientific and
logistic activities

"""""

Reliable and visible partner for sustainable
exploration of the Moon-

Ambition of the first European on the surface by
2030
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Cornerstone 4: Ambitious decade of Mars exploration

Trace . .
G oG - TGO science continuing

Orbitere Data relay for Curiosity, Insight, Perseverance continues

------------- : “‘6) —> ERO is in phase C development
' (readiness for launch is 2027)
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> Rosalind Franklin mission ~TTtssel o, s aay Return

ExoMars  proposal in cooperation e Orbiter
Rover—.  with NASA to be decided T
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—> STA Contract
signed in July
2022
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AT THE RED PLANET T

YOU ARE HERE

—_— ~, W —

=g . N
2 L .
ranklin

-
o NN

i R
_Rasalind 'F

“ZA - N \\ e T C
bf— 4 C— e

”

J , N - \§“ = — :
B = =_J0 1 SR U;N,gLASSJ:IElhReIe.asaE@TT ngﬁ 4+ + N —— ﬁ&\ 4 THE EUROPEAN SPACE AGENCY
_—— NS




AT THE RED PLANET

ExoMars TGO

Layered terrain in Juventae Chasma
02 October 2018
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AT THE RED PLANET

YOU ARE HERE




 (ontinue the search for life

« Secure Europe's independence of action at Mars

_ i oy e @ P In synergy with LEO and Moon position Europe for a
& TERRAE NOVAE 2030+ (RS 72\ strong contribution to the Human journey in the 2040s
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E VERY BUSY THIS DECADE

SORRY, WE WILL B

ESM-3 (Artemis III) Rosalind Franklin

ESM-2 (Artemis II) lé?];gm with SLS Block 1

Launch with SLS Block 1 Rosalind Franklin lang

2024 ISS astronaut missions
Up to 6 additional missions
ISS astronaut mission £
ESM-4 (Artemis IV) + I-

(Andreas Mogensen) ?,QZL‘ 2085 Launch with SLS Block 1B Crew. ¢ ¢

2023 2027 5
New astronaut class é{/b Qe,{\od 3 2 MSR ERO launch on Ariane 6%
Late 2022 Y o 2027 p '

Open competition cohs (arternic VI EﬁPB
Launch with SLS Block 1B Crew §!

-
for ISS services in P3 Ny ®© i
2022 % — o g S 2028 -’E A
ESM-1 launch "SR\ MSR SRL launch o “
2028 €

(Artemis I) )
e S % Q& ESM-6 (Artemis VI) + TBD
. . - +
ISS astronaut mission 0(3 v Q;L% Launch with SrESeII’BTI]OIcSk 1B Crew
(Minerva) 00 ) 2029
Mid 2022 . 02 |20 MSR ERO/SO RDV
ISS astronaut mission (Alpha) 2029
Mid 2021
ISS astronaut mission (Cosmic Kiss)  Eyropean Large Logistics Lander (EL3)
Late 2021 Launch with Ariane 64
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WE EXPLORE. YOU BENEFIT.
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TERRAE NOVAE 2030+ esa
2020 > 2030 2030 > 2040

European-led capabilities

ESA in mutual inter-dependence

ExoMars  ExoMars Mars Sample Return
2016 2022

‘. N¢ _ &
/ y  Orion - European Gateway — permanent
Service Module habitation in deep

_ space
Core ISS Post-ISS Cargo launch Independent
Partner Commercial stations and return human transport
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Once explorers, always explorers.
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