Imperial College

1011

David Southwood

Blackett Laboratory, Imperial College London
and
Chair, Institute for Space Policy and Law



Imperial College

London

UCL Space Week 2019



Imperial College

on

UCL Space Week 2019



Imperial College

UCL Space Week 2019



Imperial College

Lower cloud Night-side

winds

South

Pole

Weak polar winds

Day-side

Upper cloud L _
winds sfif,nger at Atmospheric winds in the
2006-04-19T701:33 Equatorial latitudes clouds of Venus

UCL Space Week 2019




Imperial College

Saturn North Polar Vortex

UCL Space Week 2019



Imperial College

UCL Space Week 2019



E ESA’S FLEET ACROSS THE SPECTRUM

» " Jhanks a uttlng edge tethnology. astronomy is unveiling'a new world around us. Wnth ESA's fleet of spacecraft; we can explore the full spectrum-of llght and’

probe ndamental physics that underly our-entire Universe. From cool and dusty star formation fevealed only at infrared wavelengthsyto hot and violent A i . DU O
+ high-energy phenomena, ESA missions are chamng our cosmos and even looking back to the dawn.of time to discover more-about our’ in space. . : {
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Herschel Space Observatory

Who was "Herschel "?
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Sir William Herschel (1738 — 1822),

Both he and his sister, Caroline, and
son, John,
were successful astronomers.

Herschel discovered the existence
of infrared light in 1800.
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Methane - discovered by 2004 confirmed by NASA 2009

OFF SHOPPING WITH
CAPTAIN CRUNCH

VOUCHERS: PAGKES 36 & 37 N

NASA’S HISTORIC DISCOVERY OF
METHANE ON THE RED PLANET
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Map of the Mars south pole seen in IR light by OMEGA
Area rich in carbon dioxide (light pink),
Water-rich ice, free of carbon dioxide (green to blue).
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Mars Express radar footprints
Mars south polar region (blue = brightest radar echo) Radar image of subsurface

Permanent polar ice cap

Brightest radar echoes
Surface suggest fiquid water

South polar layered deposits
(ice and dust layers)
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Satellite Navigation — its origins....

International Geophysical Year
— Launch of Sputnik, October 1957
— worldwide effort to determine orbit

— race is won by two US scientists

— who happen to work for US navy



Imperial College

1"

..... once the orbit problem is solved
you can invert the problem!

Transit

Civilian use from 1967 !
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SPACE SCIENCE BOARD FOR OFFICIAL USE ONLY
National Academy of Sciences
2101 Comstitution Avenue
Washington 25, D. C.

Man's Role in The National Space Program

) o = o r}f » & » -
®P0 gave particular consideration to the role of man in space
the national space science program. As a result of these deliberations

the Board concluded that gcientifiec axuploration Moon and planets

should be clearly stated as the ultimate objec he 1.8, space
proarca for the foreseeehle future. This objective should be promptly
adopted as the official goal of the United States space program and
‘clearly announced, discussed and supported. In additiom, it should be
gssed that the United States will continue to press toward a
i apice. of bloc :

exploration, and o 4 3 - B space science for
man's welfare.

The Board concluded that it is not now possible to decide whether
man will be able to accompany early expeditions to the Moon and planets.

Many intermeliate problems remain te be solved. However, the Board strongly

emphasized that planning for scientific exploration of the Moon and planets
must at once be developed on the premise that man will be included.

Failure to adopt and develop our national program upon this premise will
inevitably prevent man's inclusion, and every effort should be made to
establish the feasibility of manned space flight at the earliest oppor-
tunity.

From a scientific standpoint, there seems little room for dISS
that man's participation in the exploration of the Moon and planets will
be essential, if and when it becomes technologically feasible to include
him. Man can contribute critical elemente of scientific judgment and
digcrimination in conducting the scientific exploration of these bodies
vwhich can never be fully supplied by his instruments, however complex ang
s ared they may become. Thus, carefully planned and eug

Moreover, the wery technical problems of control at very great distances,
involving substantial time delays in command signal reception, may make
perfection of plane:.ry experiments impossible without manned controls
on the vehicles.
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S THRE OFF CHECKE, FELLOWS ! b
AND MAKE IT SHAPFY
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SYLDA - lnternal structure
, (Astrium Space Transportation)
/
/ ions (height: 4.9 to 64 m
530 kg

Eairings (RUAG Space)  ~_
*17m =
® Mass: 26 t
ACU - Payload adapters.(2)
- [RUAG Space ou EADS Casa)
* 160 kg cach approx

(Astrium 3p.m: lr.msporl.uwnl

ol System, safety, et

ESC-A - Cryogenic upper stage
{Asi :.span.-l Transportation) i e HM-78 (Snccms)

® Thrust: 67 kN max {in the vacuum)

* 945 sec of propulsion

EAE - Solid Bocket boosters
| (Astrium Space Transportation)
| ® Height: 31.6 m
T * Mass: 278 t approx_

MPS Solid Rocket motor
= ! (Eu ision)
EPC = Main Cryogenic Stage | . lei st: 5060 kN
{Astrium Space Transportation) < f I 1K N~ oM thrust: 7080 kN
* 31 m long -
 Mass: 1883 t

Progellants (in ton)
atHo

* Thrast 1390 kN
* 540 sec of propukion

780 tons
total mass at lift-off

13.000 kN at Lift-off

{at HO + 7 to 8 sex]

Speltra

54 m
7m

0.716-
0.822t

Short
Fairing

54 m
12.7m

2.00t

Medium
Fairing

54 m
13.8 m

2.13t

Long
Fairing

54m
17 m

2.5t
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ADVANCED SCIENCE
GUARANTEED TELESCOPE TIME
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RE-THINKING SPACE SCIENCE

nand for astror ar outstrips the s i ories. The
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