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ESA Science Programme @esa

P

\

@ The ESA Science Programme was a wide gamut of missions covering astronomy, solar system, and
planetary science
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ESA Science Programme @esa

=

(N

& The ESA Science Programme was a wide gamut of missions covering astronomy, solar system, and
planetary science

Z—

Z

— COS-B (1975)

=

\

A\

&

> Some numbers:

- 36 missions launched
- 14 still in operation
- 22 in legacy phase
- 15 missions selected and in study or development phase

- 2 missions in competition
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ESA Science Programme @esa

@& The ESA Science Programme was a wide gamut of missions covering astronomy, solar system, and
planetary science

— COS-B (1975)

e

\

€& Some numbers:
- 36 missions launched

- 14 still in operation
- 22 in legacy phase

- 15 missions selected and in study or development phase
- 2 missions in competition

\

@ Missions are characterised into the following types:

- Large missions (~2 X yearly science programme budget = ~€1.1B)

- Medium missions (~1 X yearly science programme budget = ~£€550M)
- Small/Fast missions (~€150M)

- Missions of Opportunity (max €50M)
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COSMIC OBSERVERS

CONCEPTS
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Eesa

> SOLAR SYSTEM EXPLORERS

envuision ice giants mission CONCEPTS
comet exomars martian moons IN DEVELOPMENT
proba-3 smile interceptor rouer exploration
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(2022)
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Cosmic Vision Programme
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Cosmic Vision Programme

S1: CHEOPS
Small and
Fast Missions Eo. 9
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Cosmic Vision Programme

Medium-class
Missions

M1: Solar Orbiter

M2: Euclid

S1: CHEOPS M3: PLATO

M5: ?

Small and
Fast Missions

M4: Ariel

o F1: Comet Interceptor F2: ?
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Cosmic Vision Programme @esa

| Large-class
Medium-class Missions
Missions

L2: Athena

M1: Solar Orbiter

L3: LISA

M2: Euclid

S1: CHEOPS

M5: ?

Small and
Fast Missions
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M5 Timeline @esa

> Release of call for M5 mission April 2016

\

® Proposal Submission deadline October 2016

Call for the “M5 Mission” April 2016

-~
1z

A

.

> Selection of missions for study April 2018

=

—

%/

Z—_—
o~
Dy

Call for a Medium-size mission opportunity

in ESA’s Science Programme (M5)

1 INTRODUCTION

The ESA Science Programme is based on long-term planning of scientific goals. The Cosmic
Vision plan (available as ESA BR-247) was established in 2005 on the basis of a bottom-up
process that started with a consultation of the broad scientific community and contains the
wide-ranging and ambitious scientific questions to be addressed by missions in the ESA
Science Programme.

The definition of the actual space missions that will address the science themes in question
is based on the competitive, peer-reviewed selection of Large (L) and Medium (M)
missions.

Through the present Call for Missions the Director of Science solicits from the broad
scientific community proposals for the competitive selection of mission concepts to be
candidate for the implementation of the “M5” Medium mission. The present Call is open to
missions in all areas of Space Science.

2 BOUNDARY CONDITIONS

The proposals submitted in response to the present “M5 Call” for mission concepts must be
compatible with the boundary conditions spelled out in the present section.

2.1 Cost and schedule

The present “M5 Call” solicits proposals for a mission with a cap to the ESA Cost at
Completion (CaC) of 550 M€. Proposals with a cost below this cap would be considered
with no prejudice, both for stand-alone missions and for contributions to partner-led

missions. Proposals with a cost to ESA exceeding the cap would be considered as non-
feasible.

The CaC cap includes the cost of the mission’s nominal operations and can include a
contribution to the payload, including the case of a mission with payload fully funded by
ESA (ala Gaia).

The development schedule and therefore the launch date will be driven by the mission's
complexity (and, in case of international partnerships, by the partner's schedule). It is

Page1/9 European Space Agency

Agence spatiale européenne
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M5 Candidate Missions [2018]

'/ 1cinn

ITnderctandina whv nnir moct Eaorth-lil-o

neiahhoir ic co different

Crheseus

Transient high energy sky and

SrICA early universe surveyor

Unveiling the

Obscu r Ed Lead Proposer: Lorenzo Amati (INAF-IASF Bologna, Italy)
Universe

Dr. P. R. Roelfsema

On behalf of the international
SPICA consortium

(eesa Cosmic Vision 2015-2025  science Programme

European Space Agency
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M5 Timeline

& Release of call for M5 mission April 2016

& Proposal Submission deadline October 2016

& Selection of missions for study April 2018

& Phase 0 June 2018 — December 2018

- Concurrent Design Facility (CDF) initial mission design
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M5 Timeline
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Release of call for M5 mission April 2016

© Proposal Submission deadline October 2016

> Selection of missions for study April 2018

> Phase O June 2018 — December 2018

- Concurrent Design Facility (CDF) initial mission design
° Phase A Kick-off June-July 2019
- Competitive Industrial Study - detailed mission design
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M5 Timeline

& Release of call for M5 mission April 2016

& Proposal Submission deadline October 2016

& Selection of missions for study April 2018

& Phase 0 June 2018 — December 2018

- Concurrent Design Facility (CDF) initial mission design

° Phase A Kick-off
- Competitive Industrial Study - detailed mission design
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June-July 2019
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M5 Timeline

& Release of call for M5 mission April 2016

& Proposal Submission deadline October 2016

& Selection of missions for study April 2018

& Phase O June 2018 — December 2018
- Concurrent Design Facility (CDF) initial mission design

& Phase A Kick-off June-July 2019
- Competitive Industrial Study - detailed mission design

& Mission Consolidation Review (MCR) May 2020

- Mid-way through Phase A: Baseline mission design and cost estimate
- SPICA withdrawn from competition due to cost exceeding M-class cost cap
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M5 Timeline

& Release of call for M5 mission April 2016

& Proposal Submission deadline October 2016

& Selection of missions for study April 2018

& Phase O June 2018 — December 2018
- Concurrent Design Facility (CDF) initial mission design

& Phase A Kick-off June-July 2019
- Competitive Industrial Study - detailed mission design

@& Mission Consolidation Review (MCR) May 2020

- Mid-way through Phase A: Baseline mission design and cost estimate
- SPICA withdrawn from competition due to cost exceeding M-class cost cap
- Competition continues with two candidates: Theseus and EnVision
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M5 Timeline

& Release of call for M5 mission April 2016

& Proposal Submission deadline October 2016

& Selection of missions for study April 2018

& Phase 0 June 2018 — December 2018
- Concurrent Design Facility (CDF) initial mission design

& Phase A Kick-off June-July 2019
- Competitive Industrial Study - detailed mission design

& Mission Consolidation Review (MCR) May 2020

- Mid-way through Phase A: Baseline mission design and cost estimate
- SPICA withdrawn from competition due to cost exceeding M-class cost cap
- Competition continues with two candidates: Theseus and EnVision

& Mission Selection Review February — April 2021
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M5 Timeline

& Release of call for M5 mission April 2016

& Proposal Submission deadline October 2016

& Selection of missions for study April 2018

& Phase 0 June 2018 — December 2018
- Concurrent Design Facility (CDF) initial mission design

& Phase A Kick-off June-July 2019
- Competitive Industrial Study - detailed mission design

& Mission Consolidation Review (MCR) May 2020

- Mid-way through Phase A: Baseline mission design and cost estimate
- SPICA withdrawn from competition due to cost exceeding M-class cost cap
- Competition continues with two candidates: Theseus and EnVision

& Mission Selection Review February — April 2021
& Scientific Assessment & Recommendation February — May 2021
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M5 Timeline

& Release of call for M5 mission April 2016

& Proposal Submission deadline October 2016

& Selection of missions for study April 2018

& Phase 0 June 2018 — December 2018
- Concurrent Design Facility (CDF) initial mission design

& Phase A Kick-off June-July 2019
- Competitive Industrial Study - detailed mission design

@& Mission Consolidation Review (MCR) May 2020

- Mid-way through Phase A: Baseline mission design and cost estimate
- SPICA withdrawn from competition due to cost exceeding M-class cost cap
- Competition continues with two candidates: Theseus and EnVision

/,—-

=

& Mission Selection Review February — April 2021
& Scientific Assessment & Recommendation February — May 2021
& SPC Selection of M5 Mission 9-10 June 2021
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Assessment Study Report (aka the Yellow Book) @esa

eea " Cesa o
THESEUS

Transient High-Energy Sky and Early
Universe Surveyor

EnVision

Understanding why Earth’s closest neighbour is so different

Assessment Study Report

Assessment Study Report

European Space Agency

European Space Agency

https://sci.esa.int/web/cosmic-vision/publication-archive
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Science Directorate Advisory Structure @esa

4
Science Programme

Committee (SPC)

ESA Executive
DG, D/SCI

Scientific advice
& recommendations

| Member States ’

4 ) )
Space Science Advisory
Committee (SSAC)
i Astronomy 'Solar System and (Physical Sciences
Working Group Exploration WG Working Group
(AWG) (SSEWG) (PSWG) \
| Scientists ’
\_ European Scientific Community W,
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M5 Mission - selection process

WHO

ESA and
Scientific Teams
supported by
Member States

Study Phase of
candidates
(Phase A)

AN

(T T)
Result / WHAT \ :

VAN
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M5 Mission - selection process

AN

VAN

/
= ESA and ESA
T Scientific Teams
= supported by
Member States
-
/ Mission
= Study Phase of Selection
T candidates Review
= (Phase A)
/
= Compatibility with
7 mission boundary
o conditions ()
(G
—_— OO0
(~) Including financial envelope, TRL of mission elements and readiness of Funding Agencies to fund mission elements time

proposed not to be under ESA's responsibility
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M5 Mission - selection process

AN

VAN

/
= ESA and ESA
T Scientific Teams
= supported by Science Study
Member States Teams
-
/ Mission
= Study Phase of Selection
g candidates Review
Ph A
(Phase A) Assessment
\ Study report
/
= Compatibility with
7 mission boundary
o conditions ()
(G
—_— OO0
(~) Including financial envelope, TRL of mission elements and readiness of Funding Agencies to fund mission elements time
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M5 Mission - selection process

- I
O ESA and =t Science
T Scientific Teams Assessment Review
= supported by Science Study Panel (*)
Member States Teams
S )
/ Mission \
|<_E Study Phase of Sele;thn Scientific
T candidates Review evaluation ()
= (Phase A)
Assessment
\ Study report /
- )
= Compatibility with
7 mission boundary
X conditions ()
- J

-

(~) Including financial envelope, TRL of mission elements and readiness of Funding Agencies to fund mission elements time
proposed not to be under ESA's responsibility

(*) From Advisory Working Groups (exclusion of strongly conflicted members) + additional experts

(~”) Including demonstrated capability to obtain the scientific objectives declared at the time of candidate selection
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M5 Mission - selection process

- )

= ESA and ESA Sci

T Scientific Teams clence

_ Assessment Review
= supported by Science Study
Member States Teams

- /
/ Mission \

= Study Phase of Selection

= (Phase A)

Assessment

\ Study report /
- )

= Compatibility with

O mission boundary

o conditions ()
\Z /)

—_— OO0
(~) Including financial envelope, TRL of mission elements and readiness of Funding Agencies to fund mission elements time
proposed not to be under ESA's responsibility

(*) From Advisory Working Groups (exclusion of strongly conflicted members) + additional experts
(~”) Including demonstrated capability to obtain the scientific objectives declared at the time of candidate selection
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M5 Mission - selection process

- ™
= ESA and ESA -
T Scientific Teams Assessnilee:tceRe .
= supported by Science Study
Member States Teams
A Y
/ Mission \
= Study Phase of Selection
= (Phase A)
Assessment
\ Study report /
= R
% Compatibility with Written scientific
a0 mission boundary report on each
o conditions () candidate
|\ Y

0 >

(~) Including financial envelope, TRL of mission elements and readiness of Funding Agencies to fund mission elements time
proposed not to be under ESA's responsibility

(*) From Advisory Working Groups (exclusion of strongly conflicted members) + additional experts

(~”) Including demonstrated capability to obtain the scientific objectives declared at the time of candidate selection
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M5 Mission - selection process

- R
= ESA and ESA -
T | | Scientific Teams Assessni'ee:fie - Senior Science
= supported by Science Study Committee (**)
Member States Teams
= /
/ Mission \
|<_E Study Phase of Sslec_tion Scientific alz_d
T candidates eview A programmatic
= (Phase A) svEllEnon () evaluation
Assessment
\ Study report /
= R
= Compatibility with Written scientific
a0 mission boundary report on each
o conditions () candidate
| Y

0 >

(~) Including financial envelope, TRL of mission elements and readiness of Funding Agencies to fund mission elements time
proposed not to be under ESA's responsibility

(*) From Advisory Working Groups (exclusion of strongly conflicted members) + additional experts

(~”) Including demonstrated capability to obtain the scientific objectives declared at the time of candidate selection

(**) From Space Science Advisory Committee (exclusion of strongly conflicted members) + experts
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M5 Mission - selection process

- ESA A
5 ESA and Sci
T Scientific Teams Assessni'ee:ff{e v Senior Science ESA’s Director
= supported by Science Study Committee (**) of Science
Member States Teams
& )
/ Mission \
|<_E Study Phase of Sslec_tion Scientific alz_d
T candidates cview ion (AN programmatic
= (Phase A) evaluation ("") evaluation
Assessment
\ Study report /
- )
% Compatibility with Written scientific Recommendations to
O mission boundary report on each Director of Science
o conditions () candidate
\ J

0 >

(~) Including financial envelope, TRL of mission elements and readiness of Funding Agencies to fund mission elements time
proposed not to be under ESA's responsibility

(*) From Advisory Working Groups (exclusion of strongly conflicted members) + additional experts

(~”) Including demonstrated capability to obtain the scientific objectives declared at the time of candidate selection

(**) From Space Science Advisory Committee (exclusion of strongly conflicted members) + experts
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M5 Mission - selection process @esa

- ESA o
O ESA and Sci Science
T Scientific Teams Assessni'ee:ff{e v Senior Science ESA’s Director Prodramme
= supported by Science Study Committee (**) of Science Cogwmittee
Member States Teams
& /)
/ Mission \
|<_E Study Phase of Selection Scientific and
— candidates Review . A programmatic
= (Phase A) evaluation (~*) evaluation
Assessment
\ Study report /
- _ )
= Compatibility with Written scientific . Proposal of
-
o mission boundary report on each Rgfrc;Tt?regfggfer:’céo candidate for
- conditions () candidate selection
2 /)
(~) Including financial envelope, TRL of mission elements and readiness of Funding Agencies to fund mission elements time

proposed not to be under ESA's responsibility
(*) From Advisory Working Groups (exclusion of strongly conflicted members) + additional experts
(~”) Including demonstrated capability to obtain the scientific objectives declared at the time of candidate selection
(**) From Space Science Advisory Committee (exclusion of strongly conflicted members) + experts
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M5 Mission - selection process @esa

- ESA o
O : ES-A- and Science : : e Science
T Scientific Teams . Senior Science ESA’s Director
_ Assessment Review : < oK : Programme
= supported by Science Study Committee (**) of Science Committen
Member States Teams
& /)
/ Mission \
> Study Phase of Ssleec_’éion Scientific alz_d
T candidates VIEW ion (AA plioiglralmimelde
= (Phase A) evaluation (~) evaluation
Assessment
\ Study report /
- _ )
? Co_mpatlgllltyc\lmth Written SCient":C Recommendations to cz;%?dO:?el ?cir Selection
Q IS [lCle el report on eac Director of Science . of mission
- conditions () candidate selection
2 /)
(~) Including financial envelope, TRL of mission elements and readiness of Funding Agencies to fund mission elements time
proposed not to be under ESA's responsibility
(*) From Advisory Working Groups (exclusion of strongly conflicted members) + additional experts
(~”) Including demonstrated capability to obtain the scientific objectives declared at the time of candidate selection
(**) From Space Science Advisory Committee (exclusion of strongly conflicted members) + experts
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MSR and Science Assessment

s

& Delivery of Assessment Study Reports

s

& Kick-off of Science Assessment Review Panel (SARP-M5)

early-February 2021
15 February 2021

& ESA MSR Board Meeting

IS

& M5 Public Presentations (virtual event)
& SARP-M5 Q&A with M5 teams (virtual event)

UGS

& SARP-M5 report delivery

& Kick-off Senior Science Committee (SSC-M5)

UGS

& SSC-M5 recommendation delivery

& M5 selection (by SPC)
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