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ESA Member States

Human Spaceflight

ESA has 17 Member States :

* Austria, Belgium, Denmark, Finland, France, Germany, Greece,
Ireland, Italy, Luxembourg, Norway, the Netherlands, Portugal,
Spain, Sweden, Switzerland and the United Kingdom.

* Hungary, the Czech Republic and Romania are European
Cooperating States.

+ Canada takes part in some projects under a cooperation agreement.
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A Salyut (1-7) (USSR)

A Skylab (USA)

A Spacelab (EUROPE, ESA)

A Mir (USSR, RUSSIAN FEDERATION)

A International Space Station (ISS; USA,
RUSSIAN FEDERATION, ESA,
CANADA, JAPAN)




The International Space Station programme

Source: NASA



The International Space Station Partners

Canadian Space Agency )frﬂ

European Space Agency

Japan Aerospace Exploration Agency

".__l_

National Aeronautics and Space Administration N(i\‘iﬂ

Russian Federal Space Agency

Credits: Mr. W. Gerstenmaier, NASA




ISS Operations Centers

MSS Control Columbus Control Center ISS Mission Control

Samt-Hubert, Canada Oberpfaffenhofen, Germany Moscow, Russia
JEM/HTV Control Center

D

] sukuba,Japan

ISS Mission Control
Houston, Texas

Payload : H-IIB Launéh Control
OpeIatiODS Center ATV Control Center : Tane gaShlma, Japaﬂ

Huntsville, Alabama : Toulouse, France

Space Shuttle Launch Control Anane Launch Control Russian Launch Control
Kennedy Space Center, Flonda Kourou, French Guiana Baikonur, Kazakhstan




European participation in the ISS

Automated Transfer Vehicle (ATV)

Europeah Robotic Arm (ERA)

DMSR: ESA's Data
Management System for the
Russian Segment of the ISS

Columbus laboratory
and its payload facilities

Cupola



http://www.esa.int/esaHS/ESAOXX0VMOC_iss_0.html
http://www.esa.int/esaHS/ESAWEL0VMOC_iss_0.html
http://www.esa.int/esaHS/ESAFQL0VMOC_iss_0.html
http://www.esa.int/esaHS/ESAFRG0VMOC_iss_0.html
http://www.esa.int/esaHS/ESA4ZJ0VMOC_iss_0.html
http://www.esa.int/esaHS/ESAQEI0VMOC_iss_0.html

Columbus External Payloads




Human Spu((’”ight

B Allmember states participate in activities related to space science
and in a common set of programmes: the mandatory programmes.

B ] Inaddition, members chose the level of participation in optional programmes :

+ Earth observation

+ Telecommunications

+ Navigation

* Launcher development
+ Manned space flight

* Microgravity research

* Exploration

Basic Principles: - approval by boards of national delegates
- geographical return of funds



Human Spaceflight
Research cornerstones

Determined by European Science Foundation in 2005.

-Fundamental Physics -Biology
*Physics of Plasmas and solid or liquid *Molecular and Cell biology
dust particles -Plant Biology
+Cold Atom Clocks, Matter Waves and -Developmental Biology

Bose-Einstein Condensates
*Human Physiology

Fluid, Interface and Combustion Physics Integrative gravitational physiology
«Structure and dynamics of fluids and *Non-gravitational physiology of spaceflight
Multi-phase Systems «Countermeasures
«Combustion

*Planetary Exploration

-Material sciences +Origin, Evolution and Distribution of life

*Thermophysical properties of Fluids *Preparation of Human Planetary Exploration

for Advanced Processes
*Materials designed from Fluids



Human Spaceflight ¢

SPACE FOR LIFE

... significantly enhanced ISS research capabilities given by Columbus

[ oman Physiology Vo i
; Plasma

- Cardiovascular system

arsy Physics [PK3+, __
=-tihg Nentstion PK4] ~ Material Sciences [Protein, |
- Vestibular system Dust Particles Zeolites, MSL]
- Immune system Fhysics Fluid Physics [FSL, MSG,

S i PCDF / FASTER]

- Neuroscience

_Metabolic studies 1bustion Phenomena )

- Medical operations Enhanced Research
.\_protocols themes Psychology ]

Biology
[KUBIK, EMCS,
BIOLAB], Plant
Physiology

Radiation Education
Studies Activities

Exobiology

Exposed
Facilities




Columbus Future External Payload Facilities: ACES -
Atomic Clock Ensemble in Space

MWL Ku and
/ S band antenna

GNSS

PHARAO laser source

Heat pipes

APerforms fundamental physics experiments based on performances derived from its
cold atoms Caesium clock and its Space Hydrogen Maser. The clock signal is sent to
ground using a dedicated microwave link.

AAllows comparison of clocks with a precision of 10-16 and a stability of 10-16/day

AUsed for test of relativity theory, search for variation of the fundamental constants,
relativistic geodesy, etc..

AEstimated mass : 350 Kg



European Transportation
Advanced Re-entry Vehicle -ARV-

AGeneral objectives:

A Step 1: cargo transportation to and
from ISS by 2015

A Step 2: crew transportation to and
from Low Earth Orbit by 2020

A Activities for the period 2009-2010
A Phase A of cargo transportation

A Preliminary definition of Ariane 5
modification for human
transportation




Medicine:

*Gravity related health issues (e.g.,
bone and muscle mass loss,
cardiovascular deconditioning,
immune system)

General health issues (e.g., related to
long-term isolation and confinement)

*Development of countermeasures

Psychology:

*Basic issues of environmental
engineering, incl. habitat design,
scheduling of work...

*Specific psychological measures, e.g.
crew selection/composition, pre-flight
psychological training...

Radiation:

*Risk assessment (incl. radiobiology,
effects of heavy ions)

*Surveillance (e.g. Dosimetry)

«Countermeasures (e.g., radiation
shielding, active passive)

Life Support Systems (LSS):

Determine efficiency of physico-
chemicall/ biological LSS in closed
habitats

*Environmental Monitoring

Human Spacg‘f‘ight
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human spaceflight 1ss utilisation Achievements: Increment 26/27 && eSa

ESA Experimental Program Overview
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HUMAN RESEARCH ¥ BIOLOGY RADIATION DOSIMETRY
3D Space b CFS-A ALTEA-Shield
Card - DOSIS
EPM- Neurospat 7 FLUID PHYSICS Matroshka-Kibo
EPM - Passages Geotions? s
S SODI-Colloid TECHNOLOGY
Thermolab DEMONSTRATIONS 5
Vessel Imaging MATERIALS SCIENCE f; Vessel ID System '
MSL/MICAST ol il )
Ground Experiments ; 1
( EKE, OTOLITH, ZAG) =
SOLAR PHYSICS EDUCATION
Solar , ESA Greenhouse
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human Spaceﬂight ISS Utilisation Achievements: Increment 26/27
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= European Physiology Modules:

Again used during Incr 26 for NEUROSPAT
experiment in Feb 2011 (two separate
experiments covering brain processing and
prefontal brain function and spacial cognition)
——— and PASSAGES experiment in Jan, Feb and Apr
2011 to test how astronauts interpret visual
_— information in weightlessness.

2 A new video unit for the European Physiology
Modules was uploaded on ATV-2 in February.

Experiments included Paolo Nespoli as test 4#
subject. \ /
4
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