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. Royal Mail i
Delivered by Greenford/Windsor Celebrating the first ever ~~\""_

Mail Centre landing on a comet. ’_\___..4
Congratulations to the ’.—\—-"

European Space Agency /—-\_/

Credit: ESA/Rosetta/MPS for OSIRIS Team MPS/UPD/LAM/IAA/SSO/INTA/UPM/DASP/IDA
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Comet Lovejoy
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Why would you want to study a comet?



Why would you want to study a comet?

The Small Questions:

How bigis it?  Shape?  Rotation?  Orbital Characteristics?
Color?  What's it made of?  Magnetic Properties?  Porosity?
Temperature?  What's it like inside?  Electrical Properties?
How does it change as it heads towards the Sun?

Dust? Ice? Whatis its strength?



Why would you want to study a comet?

The BIG Questions:
How is it related to the other bodies of the Solar System?
What can we learn about our home planet by observing it up close?

And, what can we learn about us as sentient, conscious beings?



Why would you want to study a comet?

The BIG Answers:

Because it is a surviving remnant from the events that happened
about 4.5 billion years ago, when the Sun and planets formed.

It is an opportunity to gaze at our ancestral, abiological beginnings
and to search for clues as to how such materials begat life.



What Is Life?
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“a state of being alive”



“the sum of activities of plants and animals”



What i1s Life?

“a state of being alive”

“the sum of activities of plants and animals”

“the period between birth and death”



“Living organisms are defined as those that have the
attributes of reproduction, growth and metabolism”
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Credit: Don Dixon cosmographica.com
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> RENDEZVOUS WITH A COMET . |
A KEY TO THE ORIGINS OF THE SOLAR SYSTEM :

20 January 2014 ;
Rosetta v\lrake up. Exit deep-space hibernation

May 2014 . )
Deep-space rendezvous manceuvres : o @

July 2014

" Start of dose comet observation

" August 2014 .
Rendezvous with Comet 67P/ Churyumov-Gerasimenko

: ' - -
September 2014 . . . _‘f*’_i" - = ?'7’/‘ &
Start of close surface mapping . . . — iy )
November 2014 . * . H
Lander will arrive on the surface of the comet . ¥ )
End 2014 o
Monitoring of the comet’s activity and evolution from close quarters H

August 2015
Closest approach to thé Sun




Armagh /’

Observatory

.2

N
SFF\([ J\CADEMY

\

DEFENCE & SPACE

Science & Technol
@ Facilities Council oy
’-

7

e
&
/ @ AIRBUS

UK SPACE 3
AGENCY 2
%4
SCISYS v -
~, *
WO Queen Mary
Univarsity o Lendan
_—
> -7 i ROYAL
RAL Spg{;% Telespazio E&EE:#IOHY Imperial College
VEGA - London
/ . 'AB& %
SURREY Cal




ROSINA DFMS

COSIMA GIADA
MIDAS ROSINA COPS
MIRO / O CONSERT
RPC IES

ROSINA RTOF

RPCICA

RPC MIP

RPC LAP

VIRTIS

0SIRIS NAC

Philae

OSIRIS WAC

ALICE

RPC MAG

RPC LAP o




The Open
iversity

Uni

RAL Space™ 3

Co-l
ROSINA DFMS
Gs"' COSIMA GIADA
MIDAS ROSINA COPS
MIRO / . O—CDNSERT
RPC IES
ROSINA RTOF
RPC ICA

e ew
/ O-I' RAL space®

RPC MIP

BT ks
Co-l PI RPC LAP
RPC Interface VIRTIS
0SIRIS NAC
Philae —
0SIRIS WAC I?(:T ezv

detectors

ALICE

@ARBUS . MOOG
platform valves batteries

CcGl = =y
SCISYS -/

software  software operations

RPC MAG

RPC LAP




sSD2

SESAME
ROMAP
CIVA
CIVA
COSAC
PTOLEMY MUPUS
CONSERT
ROLIS
SESAME
O SESAME
APXS
MUPUS
SD2

SESAME




ezv SESAME

detectors
CIVA

COSAC

PTOLEMY

CONSERT

SESAME

-

RAL Space O PI
MOOCG -

SESAME

batteries

™ i Co-l
- FE
SD2
ROMAP
CIVA
MUPUS
ROLIS detectors
Wiz
Co-l
APXS
MUPUS
SD2




Rosetta’s Philae Lander: A Swiss Army Knife of
Scientific Instruments

The Science Instruments
of Rosetta's Philae

Rosetta’s Philae Jander includes a carefully selected set of instruments and is being prepared
for a November 1ith dispatch to analyze a et’s surface. (Credit: ESA, Composite — T.Reyes)




67P/Churyumov-Gerasimenko

Credit: ESA/Rosetta/MPS for OSIRIS Team MPS/UPD/LAM/IAA/SSO/INTA/UPM/DASP/IDA



Pole Solution: lambda = 78, beta = 58
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11 July 2014

11 July 2014

11 Jduly 2014
Rot = 355 deg Rot = 312 deg Rot = 268 deg

5 km 5 km 5 km
11 July 2014 11 July 2014 11 July 2014
Rot = 225 deq Rot = 181 deg Rot = 148 deq

5 km 5 km 5 km
11 July 2014 11 July 2014 11 July 2014
Rot = 116 deg Rot = 83 deg Rot = 51 deg

5 km 5 km 5 km
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ESA/Rosetta/MPS for OSIRIS Team MPS/UPD/LAM/IAA/SSO/INTA/UPM/DASP/IDA



2 PHILAE'S LANDING SITE -eSa

www.esa.int ESA/Rosetta/MP5 for 0SIRIS Team MPS/UPD/LAM/IAA/SSO/INTA/UPM/DASP/IDA European Space Agency



2 PHILAE'S LANDING SITE -eSa

www.esa.int ESA/Rosetta/MP5 for 0SIRIS Team MPS/UPD/LAM/IAA/SSO/INTA/UPM/DASP/IDA European Space Agency
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Credit: ESA/Rosetta/MPS for OSIRIS Team MPS/UPD/LAM/IAA/SSO/INTA/UPM/DASP/IDA
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NEWS ScIENCE & ENVIRONMENT

Home World UK England N. Ireland Scotland Wales Business Politics Health

Rosetta comet landing:
Professor's excitement and tears
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Rosetta comet landing:
Professor's excitement and tears
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¥ Adilkia;

Fle

1

The location of the first landing site, "Agilkia,” and possible location of where the lander ended up, 1 kilometer away.




Additional candidate
assuming shape modelideuiation

Landing area based on
current shape model













Credit: ESA/Rosetta/Philae/CIVA









http://mattias.malmer.nu
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Credit: ESA/Rosetta/Philae/CIVA



dust motes on
_ Or near optics
yut of focus)

! CONSERT
antenna

Lander feet

CONSERT ~&
antenna
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15" April (~5,000,000 km) Post-Hibernation Commissioning

13t July (15,000 km) Pre-Delivery Cometary Science
14t July (15,000 km) Pre-Delivery Cometary Science

15" September (30 km) Pre-Delivery Cometary Science
16" September (30 km) Pre-Delivery Cometary Science

6t October (20 km) Pre-Delivery Cometary Science

7th October (20 km) Pre-Delivery Cometary Science

16" October (10 km) Pre-Delivery Cometary Science
17" October (10 km) Pre-Delivery Cometary Science



Date and Time Ptolemy
(UTC) measurement

12 - Nov MS sniff 6 Mass spectra 9 minutes after landing. Water and rich in

15:43:46 (13 minutes) organics

13 - Nov MS sniff 6 Mass spectra comet day. Mainly water, very low organics

06:35:15 (10 minutes)

13 - Nov MS sniff 6 Mass spectra  comet dusk. Philae in shadow

08:37:18 (10 minutes)

13 - Nov MS sniff 6 Mass spectra comet night

10:39:20 (10 minutes)

13 - Nov MS sniff 6 Mass spectra  comet night.

12:41:21 (10 minutes)

14 - Nov MS sniff 6 Mass spectra comet late night

02:54:36 (2 minutes)

14 - Nov MS sniff 6 Mass spectra early night. Mainly water, very low

12:36:52 (2 minutes) S

14 - Nov HTO/CASE 275 Mass Attempt to analyse material collected in

22:38:19 (40 minutes) spectra CASE oven during landing and any
concentrated coma.




Part 2 - WGA7 combined

14t July, 2014 ~ 15,000 km from comet

Raw, uncalibrated mass spectral data
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Acid Rain
in the Adirondacks

Acid Rain

|
ACID RAIN
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DEFINITIVE ORIGINAL ACID
, AND DEEP HOUSE 1985-1891 .




@ Nobelprize.org

The Prize

°Video @Podcast Li }

Home Nomination Ceremonies Alfred Nobel

Nobel Prizes and
Laureates

Medicine Prizes | €| 2005 | > .
= Share this: [1 R

% The Nobel Prize in Physiology or Medicine 2005
. * Barry |. Marshall, |. Robin Warren

‘:i“'él:"’w,,‘ English
¥ About the Nobel Prize in : :
Physiology or Medicine 2005

Press Release

P . 3 October 2005

The Nobel Assembly at Karolinska Institutet has today decided to award
The Nobel Prize in Physiclogy or Medicine for 2005 jointly to

Barry |. Marshall and J. Robin Warren

for their discovery of "the bacterium Helicebacter pylori and its role in
gastritis and peptic ulcer disease”

THE LANCET =

Volume 321, Issue 8336, 4 June 1983, Pages 12731275

Criginally published as Volume 1, Issue 8336

UNIDENTIFIED CURVED BACILLI ON GASTRIC EPITHELIUM IN

ACTIVE CHRONIC GASTRITIS
J Robin Warren?, Barry Marshall®

8 Department of Pathology, Royal Perth Hospital, Perth, Western Australia 6001, United Kingdom
o Department of Gastroenterology, Royal Perth Hospital, Perth, Western Australia 6001, United Kingdom




Non-invasive

Portfolio of technologies based on GC-MS Disease &
Cancer
Multi-disciplinary team of scientists, Detection
analysts, engineers and classification software
programmers allows development of
affordable, robust, deployable, application B
specific solutions for use by non-experts
Partnering with end-users and experts to
develop new application areas
Potable
Water
Submarine :
Forensics Flavours &

Air Monitoring
Fragrance
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Translating space technology to
global healthcare needs
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The Warld He
Tuberculasis

Tuberculosis js
People per year

Onostic Modalities

alth Drganiﬁ.ﬂtinn calls
@ Global Health Ernergsrnf:'y'

thoughe £q kill 2 million

The Open University

THM-GC-MS - initially TBSA
investigated, good in culture
— poor in sputum

PDIM Assay patent filed
June 2011 (not continued)
and trial results published in
PLOS One in 2012

Blinded test (395 sputum
samples) sensitivity of
64.9% and specificity of
76.2%

Bespoke Optic 3 PTV
injector, GC Module, lon
Trap MS and classification
algorithm. Onboard PC &
vacuum pumps

Touch screen control with
user configured software
interface

Commercial gMS now
integrated for SIM



Can dogs smell
bladder cancer?

Better than expected by chance yn2




A step change in a vital piece of safety
equipment on board future Royal Navy
Submarines

Su EEEEEIw

- the shape
of things

The equipment has been tested on patrol, and has demonstrated
a significant improvement over the existing equipment
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(Absent: Bill Guthery, Max Bardwell, Brijen Hathi)



NanoBreath

:._.' esa business incubation centre




Meteorite Analysis

SERC, PPARC,
STFC, ESA,
UKSA

Ptolemy on Rosetta

Wellcome Trust
Strategic
Translation
Award

Field Deployable System

Laboratory Studies at OU

Matthew Hothersall
(Finance Director)

with Instrument Development & Pest Control Expertise







mﬂnﬂwh Mows  Sport  Weather  Player TV Ra

NEWS HAVE YOUR saY

e -
S0 Word Us Englaad Wweland Scotand Waks Business Poltics Health Edueation S(VEs

Your views of the news in 2014

3 an . ‘ ' | £ wt . it TIHIE UNTL LIMDER SEPPRY
Making Science Public  WILLIAM SHATNER ) : ) g 3
_{CAPT. JAMES T.KIRK) lﬁ [+

/1 Blog Post

T July LUTe
Rot = 312 deg

1 Juny LV

Rot = 268 deg

THE UWTL L8

WANT TO SEE THEM

%

The Cosmos Nevis l






	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83
	Slide Number 84
	Slide Number 85
	Slide Number 86
	Slide Number 87
	Slide Number 88
	Slide Number 89
	Slide Number 90
	Slide Number 91
	Slide Number 92
	Slide Number 93

