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ASTROBIOLOGIA
Meteorite ALH84001

Formazione: circa 4,5
miliardi di anni fa

16 milioni di anni fa
scagliato nello spazio

13000 anni fa caduta sulla Terra

1984 trovato da geologi
in Antartide




ASTROBIOLOGIA
Meteorite ALH84001

Composizione chimical. . {8 e %
peculiare A -

Microfossili marziani?
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ASTROBIOLOGIA Rischio di contaminare Marte con forme di vita terrestri
Transpermia Esperimento LIFE Pyrococcus Furiosus
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Perseverance e Ingenuity Lancio 30 luglio 2020 Atlas V-541 Cape Canaveral




ASTROBIOLOGIAT
Perseverance e
Ingenuity
Atterraggio

18 febbraio 202
Cratere Jezero
45 km
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ASTROBIOLOGIA Perseverance e Ingenuity

Carico scientifico
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Produces Oxygen from Martian CO,




ASTROBIOLOGIA Perseverance e Ingenuity
Carico scientifico
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ASTROBIOLOGIA Perseverance e Ingenuity
Carico scientifico

Mastcam-Z

Zoomable Panoramic Cameras

_ f'j; UItraviolctSootr[ctcr
‘= | MEDA o Spectonet!

WATSON (Camera)

Weather Station

RIMFAX Iy

Subsurface Radar R N

PIXL

X-ray Spectrometer

Produces Oxygen from Martian CO,



ASTROBIOLOGIA Perseverance e Ingenuity
Carico scientifico
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ASTROBIOLOGIA Perseverance e Ingenuity
Carico scientifico
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ASTROBIOLOGIA Perseverance e Ingenuity
Carico scientifico
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ASTROBIOLOGIA Perseverance e Ingenuity
Carico scientifico
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ASTROBIOLOGIA Perseverance e Ingenuity
Carico scientifico
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ASTROBIOLOGIA Ingenuity
3 aprile 2021 sganciodal rover




ASTROBIOLOGIA Ingenuity

19 aprile 2021 primo volo su Marte

Altezza massima 3 m, volo sospeso Link al video Youtube
39s Link al video NASA



https://www.youtube.com/watch?v=wMnOo2zcjXA&t=8s
https://mars.nasa.gov/resources/25838/mastcam-z-video-of-ingenuity-taking-off-and-landing/



https://mars.nasa.gov/maps/location/?mission=M20&site=jez&mapLon=77.45195393683392&mapLat=18.442757274247597&mapZoom=16&globeLon=77.42958068847659&globeLat=18.463327291058505&globeZoom=12&globeCamera=0,-4882.8125,0,0,1,0&panePercents=0,100,0&on=Helicopter%20Flight%20Zone$1.00,Helicopter%20Position$1.00,Helicopter%20Waypoints$1.00,Helicopter%20Flight%20Path$1.00,Basemap$1.00,North%20East%20Syrtis%20Base%20Map$1.00
https://mars.nasa.gov/technology/helicopter/#Flight-Log

ASTROBIOLOGIA Ingenuity Peso 1,8 kg sulla Terra, 0,68 kg su Marte

~1.2-meter Diameter Rotor System

I Rotori controqg&%%lﬂchtgi{i/min

Carbon Fiber g

Pades  Sm—

Solar Panel

Landing System

Fuselage

CO, gas-gap insulation

N

Avionics Processing

Survival heaters

Sensors & Cameras

Batteries

Autonomous flight
control algorithms
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3 profili di missione

1) Missione di
breve durata

Permanenza su Marte:
30 — 90 giorni

Periodo di trasferimento:

400 — 650 giorni

MISSION TIMES

CQUTBOUND 224 days
STAY 30 days
RETURN 291 days

TOTAL 545 days




3 profili di missione

2) Missione

di lunga durata,
tempi di percorrenza
lunghi

Permanenza su Marte:
500 giorni

Periodo di trasferimento:
400 — 650 giorni

MISSION TIMES

P o }: 1 OUTBOUND 224 days
STAY 458 days

Depart Earth |

Depart Mars/ 01/17/2014
11/30/2015

—n-—..‘_._.|

RETURN 237 days

—

TOTAL 919 days

— Arrive Earth
07/24/2016

Arrive Mars

08/29/2014




3 profili di missione

3) Missione

di lunga durata,
tempi di percorrenza
brevi

Permanenza su Marte:
500 giorni

Periodo di trasferimento:
200 — 325 giorni

Depart
Mars
3M1f2016

Earth Launch
2112014

Arrive Mars
THMf2014

MISSION TIMES

OUTBOUND 150 days
STAY 619 days
RETURN 110 days

TOTAL 879 days

Earth Return
6292016




COLONIZZAZIONE

UMANA

Deep Space Transport

NASA
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Human Space Exploration Phases From ISS to the Surface of Mars

Ends with testing, COLONIZZAZIONE
research and U MANA

demos complete*

Today Asteroid Redirect-Crewed Deep Space Transport
Phase O: Exploration Systems VICREVER YR el NASA
Testing on ISS Phase 1 to Phase 2
Phase 1: Cislunar F’ight Ends with one year
Testing of Exploration crewed Mars-class
Systems shakedown cruise

Phase 2: Cislunar Validation
of Exploration Capability

Phase 3: Crewed Missions
Beyond Earth-Moon System

A Planning for the details and specific Phase 4a: Development

objectives will be needed in ~2020 and robotic
preparatory missions

* There are several other

considerations for ISS end-of-life Phase 4b: Mars
Mid-2020s 2030 Human Landing

Missions
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COLONIZZAZIONE UMANA ’F&
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COLONIZZAZIONE UMANA .
Fase 2 Phase 2 Mission Elements

Equipaggi di 4 persone per missioni di 1000 giorni

veep Space
Transport

Space Launch
System

Deliver payloads to
cislunar space

Transfer crew and cargo
from Earth to cis Lunar
space and back to Earth

Gateway

oon

Cislunar Space is used for Deep Space Gateway
Deployment and Deep Space Transport Checkout



COLONIZZAZIONE UMANA

National Aeronautics and Space Administration \
Fase 2
Space Launch System Link al video

MEET THE ROCKET

If you wonder how NASA’s Space Launch System,
or SLS, compares to earlier generations of NASA
launch vehicles...

NASA’s

SLS Block 1
Orion Launch Vehicle
363 ft Spacecraft

322 ft (Astronauts)

ik,

305 ft

184 ft

Upper Stage
(Liquid Fuel)

Statue of Liberty Space Shuttle SLS Saturn V

SLS will produce 13% more
thrust at launch than the
space shuttle and 17% more
than the Saturn V.

SLS
8.8 million
Space Shuttle pounds
7-8 million
SaturnV pounds
7.5 million
pounds @
E ui Core Stage
SLS will launch more (Liquid Fuel)
than three times as much
weight into space as the o
space shuttle. Solid Rocket
Booster or SRB
(Solid Fuel)
N
Space Shuttle
cargo
SLS
cargo
Engines — = =g
EiNeS — i = —

www.nasa.gov/sls  #SLSinspires



https://www.youtube.com/watch?v=tYEScppA5o8

COLONIZZAZIONE UMANA

Fase 2
Space Launch System

98.1 m 1109 m 99.7 m 111.3 m
322 ft 364 ft 327 ft 365 ft

Launch
Abort
SySten Universal
Orion —— Stage Adapter Cargo Fairing Cargo Fairing
Interim Cryogenic Exploration Exploration
Propulsion Stage — [E Upper Stage Upper Stage
Launch Vehicle — Interstage Interstage
Stage Adapter
Core Stage Core Stage ——— Core Stage

Solid
Rocket Agvantcerd
Boosters 90siors

RS-25 Engines
el |

- | Solid
M W —— Rocket
_| Boosters

SLS Block 1 SLS Block 1B Crew SLS Block 1B Cargo SLS Block 2 Cargo

A




COLONIZZAZIONE UMANA

Fase 2
Orion



COLONIZZAZIONE UMANA

Fase 2
Deep Space Gateway/Lunar Gateway

GATEWAR CONFIGURATION CONCEPT

ROSCOSMOS

1

=== A DEEP SPACE HUB FOR SCIENCE AND EXPLORATION COLLABORATION =

404

Al

Command Module for "’ Internal and L™

Lunar Surface Assets A\ External Payloads

Mixed Fleet —r —— Human Lunar
Deliveries Surface Systems

Internal and External
Robotics

International
Crew




COLONIZZAZIONE UMANA

Fase 2
Deep Space Gateway/Lunar Gateway

Eesa
GATEWAY

Fower and
. Propulsion

A
{;
h - [r———
% Element d
NN (a

Habitation

[nternational
habitation

Eurapean Service Module @esa

3 tics [ !
: - Crew airlock °
\ 3
@esa Esprit refueller - . L — Esprit communications @esa
= Logistics vehicle 0




Interior Layout Features NASA

Fase 2 Deep Space Gateway/Lunar Gateway

Large logistics storage with nested
crew quarters for radiation protection

Central stowage

Research/Exercise Hygiene area
8

Galley/Wardroom Medical/Research

Image credit: NASA



COLONIZZAZIONE UMANA

Fase 2 Deep Space Gateway/Lunar Gateway




COLONIZZAZIONE UMANA

Example Phase 3 Mission Elements
Fase 3 Deep Space Transport

Space Launch
System

Deep Space

Deliver payloads to Transport
cislunar space ‘

4\\'\.\ f)_f]EJJJ

Transfer crew andcargo_ _ _ e
from Earth to cislunar =~ T T T T —mmmmm oo

space and back to Earth Crew Operations in

P TP Martian Vicinity
Communications

dystem

Earth-to-Mars communication



COLONIZZAZIONE UMANA

Fase 3 Deep Space Transport




COLONIZZAZIONE UMANA

Fase 4 Missione di superficie
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Progetti alternativi

Surface Hatch

- Crew Lift Rail

4X Retractable Gear

6 X RL-10
Main Engines

Docking System

Controls/
Displays

Work
Station

Core Avionics

Bunks/
Storage
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