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Why would you want to study a comet? 



Why would you want to study a comet? 

The Small Questions: 
 

 
How big is 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?      What is 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? 





What is Life? 

“a state of being alive” 



What is Life? 

“the sum of activities of plants and animals” 

“a state of being alive” 



What is Life? 

“the period between birth and death” 

“the sum of activities of plants and animals” 

“a state of being alive” 



“Living organisms are defined as those that have the 
attributes of reproduction, growth and metabolism” 



No Life Life 







Credit: Don Dixon cosmographica.com 
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67P/Churyumov-Gerasimenko 

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



Credit: ESA / Rosetta / Philae / ÇIVA / annotated by Emily Lakdawalla 
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15th April (~5,000,000 km) Post-Hibernation Commissioning 

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

15th September (30 km) Pre-Delivery Cometary Science 

16th September (30 km) Pre-Delivery Cometary Science 

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

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

16th October (10 km) Pre-Delivery Cometary Science 

17th October (10 km) Pre-Delivery Cometary Science 





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

Raw, uncalibrated mass spectral data 
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STFC-funded involvement with ESA Rosetta Mission 

Beagle 2, PhD studentships, Wellcome Trust  
Strategic Translation Award, Contract Research 

TB  

Potable 
 Water 

Non-invasive 
Disease &  

Cancer  
Detection 

Flavours & 
Fragrance 

Forensics      

•    Portfolio of technologies based on GC-MS 
 

•    Multi-disciplinary team of scientists,  
     analysts, engineers and classification software  
     programmers allows development of  
     affordable, robust, deployable, application 
     specific solutions for use by non-experts 
 

•   Partnering with end-users and experts to  
    develop new application areas 
 

Submarine   
Air  Monitoring 



• 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, Ion 
Trap MS and classification 
algorithm. Onboard PC & 
vacuum pumps  
 

• Touch screen control with 
user configured software 
interface 
 

• Commercial qMS now 
integrated for SIM 

 

 





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

Submarines 
 

The equipment has been tested on patrol, and has demonstrated 
a significant improvement over the existing equipment 
 
 

BAE Chairman’s Award for Innovation (Silver) 



(Absent: Bill Guthery, Max Bardwell, Brijen Hathi) 



NanoBreath 



Field Deployable 
Near Real-Time  

Bed Bug Detector 

Field Deployable System Ptolemy on Rosetta 

Wellcome Trust 
Strategic 

Translation 
Award 

Meteorite Analysis 

SERC, PPARC, 
STFC, ESA, 

UKSA 

Linking Analytical Sciences with Instrument Development & Pest Control Expertise 

Laboratory Studies at OU 
Matthew Hothersall 
(Finance Director) 
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