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Parker Solar Probe

NASA

Launch August 2018

To study our nearest star

NASA/SDO
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Mercury

Bepi-Colombo

JAXA & ESA joint mission
Two orbiters

Launch October 2018
Arrival December 2025

Venus

Shukrayaan 1
ISRO

Launch 2026
Orbiter
Aerobot Balloon
4 year mission

ISRO SHUKRAYAAN MISSION

Gareeb Scientist
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Venus

Davinci
*  NASA orbiter & atmospheric probe
2029

DEEP ATMOSPHERE VENUS INVESTIGATION
OF NOBLE GASES, CHEMISTRY, AND IMAGING

Venus

Veritas
NASA orbiter

study how the climates of Venus

and Earth diverged SOLAR ARRAY
WING

2031 "

HIGH-GAIN
ANTENNA

AEROBRAKING
DRAG FLAP

RADAR ANTENNA

Gareeb Scientist




24-01-26

Venus

EnVision
ESA orbiter

study planet’s history, activity &
climate

2030’s

Mars Invasion

United Arab Emirates
Hope Orbiter launch July 2020

Intensive atmosphere study

Three instruments
¢ Emirates Mars Infrared
Spectrometer
Emirates Exploration Imager
Emirates Mars Ultraviolet
Spectrometer
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Oxygen
Hydrogen




Mars Invasion

Tianwen-1 : orbiter lander & rover

CNSA - Chinese orbiter, lander &
rover

July 2020
May 2021 landing - Utopia Planitia

Mars Invasion

NASA Perseverance rover
July 20
Jezero Crater

Ingenuity helicopter

Phoenix

Viking 1
Pathfinder

Opportunity

Perseverance
Viking 2
InSight

Mars Perseverance
Landing Site

4.8 mix 4.1 mi

7.7 km x 6.6 km

24-01-26
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Mars Invasion

MMX - Martian Moons eXploration
JAXA

2026 launch

Phobos & Deimos study

Phobos lander & rover

Sample return 2031

Asteroids

DART
November 2021
September 26, 2022

Planetary defense test

65803 Didymos A & B (Dimorphos)

Original Orbit )
orbit modified ~ 33 minutes / _\

Didymos B Didymos A

IMPACT

Earth-based
observations
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Asteroids

Lucy

October 2021

12 Year mission

First study of Jupiter’s Trojans

52246 Donaldjohanson (asteroid
belt), 3548 Eurybates (first flyby of
Jupiter trojan), 15094 Polymele,
11351 Leucus, 21900 Orus and ;
617 Patroclus, Menoetius /

Asteroids

Psyche Mission
Launch October 2023
Metal asteroid
Arrival 2029

16 Phyche
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Icy Moons

JUICE
ESA
Launch April 7023

Arrival 2031

Icy Moons

Europa Clipper

NASA

Launch October 2024 using SLS
Arrival 2028 ;

Jupiter Orbiter to study Europa’
liquid water ocean
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Icy Moons

* Dragonfly

Icy Moons

Yuri Milner
Breakthrough Enceladus
First privately funded deep space

mission
Global Ocean on

Saturn’s Moon i Ice crust
ENCELADUS / )

Habitable ocean?
Life?

Global ocean

_ Rocky core

South polar region
with active jets

* Thickness of layers is not to scale

NASA/JPL - Caltech
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Comets

Comet Interceptor
ESA/JAXA collaboration
Pristine comet search
3 spacecraft design
New science

Interstellar Space

* Breakthrough Starshot

* Light sail fleet to Alpha Centauri

*  Proximab

Breakthrough Initiatives

10
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Space Telescopes

James Webb Space Telescope ekt byl T
December 2022 launch 18 hexagonal segments made of
Secondary mirror the metal beryllium and coated
Largest space telescope Reflects gathered light from with gold to capture infrared light
6.5 m mirror i the primary mios nto the
3 i science instruments Multi-layer

L2 orbit ; sunshield

. m":em Five layers that shield
OCHRS ! Hs light and Sl
Houses all of Webb's w0 o1 and Earth
cameras and science

The

James Webb | ¥
Space Telescope

the satellite

capture infrared light

Spacecraft
control systems

Private Sector

SpaceX

Reusable launch vehi
Falcon

Cargo Dragon

Crew Dragon
Starship & Super He

11
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Private Sector

Blue Origin 4

y ~
BLUE ORIGIN

Reusable launch vehicles
New Shepard
New Glenn

Private Sector

Virgin Galactic
Space tourism
Virgin Orbit
Satellite deploym@€r

12
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Back to the Moon

0

Artemis Phase 1: To the Lunar Surface by 2024&

o

FIRST HIGH POWER FIRST PRESSURIZED ¥
ARTEM S\F RSTHUMANSTO  SOLAR ELECTRIC Lol ﬁ'?!§.’3'3?o°é§‘é’éﬂv
IS 2: FIRST HU PROPULSION (SEP) DELIVERED TO

\ THE MOON IN THE 215t CENTURY - gyerent GATEWAY AND LUNAR SURFACE

ARTEMIS 1: FIRST HUMAN SPACECRAFT
TO THE MOON IN THE 21st CENTURY

-"“?T v

o

- . - {
- Commercial Lunar Payload Services' i . '

R - CLPS delivered science and technology payloads (A {
Large-Scale Cargo Lander
Early South Pole Crater Rim Mission(s) o Humans on the Moon - 21st Century
- First robotic landing on eventual human lunar return and ISRU site technology payloads

First crew leverages infrastructure
- First ground truth of polar crater volatiles left behind by previous missions

LUNAR SOUTH POLE CRATER TARGET SITE
2019

Back to the Moon

AJDTEMIS 1

Crewed Hybrid Free Return Trajectory, demonstrating crewed flight and spacecraft systems performance beyond Low Earth Orbit (LEO)

€
=
1) LAUNCH N ICPS Disposal

) ENTRY, DESCENT, . to Heliocentric orbit
2) ENTER EARTH ORBIT ~ AND LANDING -
Perigee Raise Maneuver
(PRM) by Interim
Cryogenic Propulsion . CREW MODULE/
Stage (ICPS) into SERVICE MODULE

@ crew anD orION
CAPSULE RECOVERY

100x1545 nmi f SEPARATION
orbit

@ Lunar

FLYBY
4,000 nmi
(mean)

/¢
Xe ‘

APOGEE \ S ) TRANS-EARTH R‘ETURN
RAISE 4 days Return Trajectory
BURN »\ Correction (RTC) Burns

TO HIGH by Orion Aux Engines

EARTH ORBIT
Followed by ICPS .\ R . TRANS-LUNAR OUTBOUND “f
separation and Orion /‘ 4 days with Outbound Trajectory 7

P 7

systems checkout Correction (OTC) Burns by

\(\/ Orion Aux Engines
N

@ ORION TRANS-LUNAR INJECTION -
(TLI) BY ORION’S MAIN ENGINE

ATEMIS 8%98
Launch Low Earth Orbit High Earth Orbit  — Trans Lunar Trans Earth Earth Re-Entry Payload OrbitiDisposal
SLS Configuration (Block 1) with Human Rated ICPS | 15x1200 nmi (27.8x2222.4 km) insertion orbit | 28.5 deg inclination
4 astronauts | Mission duration: 10 Days | Re-entry speed: 24,500 mph (Mach 32)
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Back to the Moon

ARTEMIS PREPARES FOR MARS

&

Foundation Surface Habitat Expanded habitation capability
(Gateway augmented and Habitable Mobility Platform  added to Gateway to enable Mars mission
Expanding the range with international habitat  delivered to complete Mars mission dress rehearsal dress rehearsal with
of surface exploration for increased capabilities - Artemis Base Camp at the Moon longer in-space
and ISRU demonstrations and surface durations

Testing landing and

ascent capabilities
¢ 2
"L s & T Foundation

Surface Habitat

Habitatable
Mobility Platform

UNAR ORBIT STAGING CAPABILITY AND SURFACE EXPLORATION

| ND Of ST

Colonization & Resource Utilization
Moon

Mars
Space mining

MIT/NOVA

14
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Next Month’s Novice Astronomy Cléss #21 .
Low Earth Orbit
‘March 1, 2024

Brett Hardy - M81
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