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General Objectives

Mission Statement. CAPS exists:
(a) to act as a Forum to bring together all those with research interests in
Astrophysics and Planetary Science,
(b) to advance the Frontiers of knowledge in astronomy and space science with top
quality research,
(c) to Foster interest in the study of our Universe,
(d) to Further astronomy to the surrounding community and provide an expert and
accessible resource.

The general Strategy of the Centre is:
1.
2.
3.
4.
5.
6.
7.
8.

To provide a focus for astronomical and planetary science research that
crosses disciplinary borders, and to construct a larger coherent grouping.
To provide an opportunity to exchange ideas and information between
departments and other interested parties.
To raise the profile of Kent in the international community, acting as a host for
short and long term visitors, supporting collaborations and the use of external
facilities.
To act as a body for hosting seminars, workshops and conference.
To raise the profile and awareness of astronomy and planetary science in Kent
by involving schools, amateur astronomers and the general public.
To provide a common infrastructure, sharing archival data, knowledge and
computing resources.
To provide a forum for cross fertilisation of doctoral and postdoctoral training and
support, and to support their interests nationally.
To provide a local host for Astronomy in the South-East of England through the
SEPNet-Astro Community.
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2012 Summary

CAPS has continued to grow, now consisting of 6 permanent academics, two post-docs,
one experimental officer, other visiting and associated staff, as well as17 postgraduate
researchers. A full seminar programme and other research, training and teaching
resources are provided (see the astro webpages http://astro.kent.ac.uk ).
The Year 2012 was excellent for CAPS in terms of activities, awards and achievements.
The triennial renewal of the Centre as a University Institute was achieved. The Centre
also achieved its research aims with 25 journal papers and considerable research grant
income including an STFC Consolidated Grant.
The strategic priority for 2013 is core research. Since 2005/6 the undergraduate
population taking Astro-related degrees has risen from 46 to 172. In addition, the
CCAPS staff are heavily involved in the straight physics programmes which have
suffered even higher success. The strain on research time and research quality has
been felt for several years and the balance now needs redressing to maintain the vitality.
A wide range of world-leading facilities were utilized. The UK station of the LoFAR radio
telescope at Chilbolton was commissioned. CAPS contributes directly to this
international facility. Facilities which were employed in the reported results include the
Herschel Space Observatory (ESA/NASA), the Very Large Telescope (ESO, Chile) ,
Stardust (NASA), VISTA (ESO, Chile), the SMART spacecraft (NASA), the Rosetta
spacecraft (ESA), UKIRT and Subaru (both Hawaii).
A new S Space Telescope programme (Deep Glimpse) and a Herschel Space
Telescope programme (Hi-Gal2pi), both with CAPS Co-Is, were approved. Internally, the
High-Velocity Impact Lab and the Forge Supercomputer were in constant use.
Operational Plan, CAPS is not financially independent but is fully integrated into Physical
Sciences. Increasing student numbers will necessitate more computing equipment for
undergraduate astronomy projects. A Numerical Astrophysics Computing Laboratory has
now been established for this purpose.
Grants. Grant income has been maintained, presently about £300k per year from the
STFC. New awards started in 2011 include an STFC Standard Grant and a Leverhulme
Artist in Residence Award. CAPS expenditure is very low: most facilities that CAPS use
are provided by UK subscriptions to international organizations; effective income through
these facilities is very substantial.
Strategy. CAPS fully participates in SEPNet. The SCIAMA Supercomputer at
Portsmouth is now used and provides us with a new resource. Staff are encouraged to
look externally for collaborations, to join consortia and then seek research funding.
CAPS concentrates research into two connected streams which are bridged by the
theme: Formation of All Stellar Systems, from our Own to those yet to be discovered.
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CAPS Strategy: Summary

RESEARCH OBJECTIVES
To continue a world-leading and highly productive research programme via stable
funding, to permit a focus on long-term challenging objectives across a wide range of
Galactic and solar system phenomena. The specific aims of the work proposed here are
of equal priority:
1a) to understand the physics and dynamics of star formation regions as they evolve
1b) to understand the origins of the solar system and the evolution of the objects within it
2) to uncover how protostars, proto brown-dwarfs and protoplanets are born and
interact with their environment through radiation and mass feedback
3) to investigate the critical role of hypersonic flow in producing structure in the Universe
on a wide range of scales
4) to investigate the physics of potentially destructive impacts
The Revised 2012 Research Portfolio for CAPS
The Kent researchers aim to remain at the forefront of world science through an integrated
programme of infrared and optical observations, three dimensional numerical simulations.
advanced theoretical modeling and unique high-speed experiments, all aimed at exploring the
physics governing the evolution of clouds into stellar systems, and the consequent evolution of
our solar system.
The Universe is now described as violent, with shock waves, supersonic motion and impacts
often replacing earlier hydrostatic concepts. Speeds are faster than sound, pushing the behaviour
beyond our normal experience. And the phenomena within galaxies also evolve rapidly with, for
example, giant molecular clouds existing only for millions of years while protostars within develop
on even shorter timescales. However, in many aspects, we hold stubbornly to our equilibrium
ideas: prescribed initial conditions, fixed boundaries and tightly constrained evolutionary paths.
Our themes are aimed at constructing new foundations for our local structure:
A: Star and Cluster Formation: Infrared observations and the interface with models.
B: Computer Simulations of Feedback: involving clouds and feedback through radiation, shock
waves, jets and hypersonic flow.
C: Galactic Astronomy: the physics of the interstellar medium and interacting nebulae. In
particular, we will investigate the most common molecule in the Galaxy, molecular hydrogen.
Within our Solar System:
D: Solar System Impacts: laboratory experiments and computer simulation to understand how the
objects and surfaces in the solar system evolve.
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E: Asteroids and Comets: observations and interpretations of small bodies leading to a new view
of how our Solar System works

New Research Strategy 2012 : The Themes Explained
History: 2005 – 2007: reorganisation of portfolio into a focussed: Home Ten Kiloparsecs.
2008 – 2010: SEPNet Astro expansion, Hefce and STFC grant funding
2009: International Year of Astronomy programme, expansion of Research Student
Programme
Strategy 1: Environment. The nature of the CAPS research environment will be be
modified to promote new ideas and novel concepts. Meetings will be mainly discussion of new
concepts and recent developments, SEPNet lectures will be increasingly used used for graduate
training.
Strategy 2: Leadership. CAPS members will be seeking leading roles in both facility
collaborations and pioneering research.
Strategy 3: Research Impact: Crucial to CAPS strategy is the dissemination of research
findings. As a small Centre, members must regularly attend meetings or visit collaborating
institutes (not requiring expensive equipment or considerable laboratory space). Therefore,
external out-of-the-box thinking for research collaborations and research funding will be sought.
Strategy 4: Expansion: We seek to boost our capability by increasing grant income for
facilities and staff by exploiting a broad base of opportunities with the intention of increasing our
staff to 8 FTE.
Theme A concerns observations of the effects of the physical and dynamical processes which
lead to the formation of massive stars and clusters. We intend to utilise a range in infrared
telescopes to reveal the distributions with mass, in space, and time, of young stars and their
supersonic outflows. We will explore protostellar environments at two extremes: with high
resolution and over wide fields.
Themes B and C concern understanding the physics of star formation. The modern concept of
star formation is one in which molecular structure and chemical reprocessing proceed faster than
the crossing time of sound waves. Yet our understanding of the physics is rudimentary. As a
Complex System, feedback is vital.
Much numerical work in the UK is devoted to global simulations leaving the physics within simple
models. However, supersonic radiative magnetohydrodynamics may involve ambipolar diffusion,
catastrophic instabilities, and MHD shocks waves. Detailed numerical simulations of the physics
are vital to explore the relationship between complex dynamical interactions in regimes we cannot
otherwise explore.
Theme D explores hypervelocity flows in diverse contexts. Once evolved into the solar system,
hypervelocity continues to play a prominent role in shaping the components. Kent offers the
opportunity to explore impacts at speeds far in excess of one kilometre per second, crucial to
many topics in space science and exploration.

6

CAPS Annual 2012

4

January – April 2012 Triannual Update

Highlights
The new light gas gun target chamber (paid for by NASA) is rshown below. It is ready
for its first test shots. All mountings and fixtures designed by Mike Cole. The chamber
enables bigger targets and more instrumentation than before.

Mark Price was awarded an Aurora programme grant from the STFC with a value of
£100k, a part of which will support a PhD student. In addition, the funds will support 10%
of Experimental Officer post (Mike Cole), 20%PI time time plus travel and consumables.
Stephen Lowry was awarded a SEPnet PhD position in competition with astro and space
science academics from across the region.
Stage 2 student N. Abraham received Royal Astronomical Society summer studentship
to work with Froebrich for
6weeks over the summer
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The STFC Consolidated Grant for CAPS was written and submitted. This grant would
begin in April 2013. The proposal includes much text concerning academic beneficiaries,
strategy and impact. The request was for £2.2M with a full economic cost of £2.84M.
The next consolidated application will be submitted in 2015 for a start in April 2016
(under the new regulations, only one submission per Institute per 3 years, or 10-10 of a
Hubble time).
Ryan Laird was appointed as a UK National Point of Contact (NPoC) for the Space
Generation Advisory Council (SGAC). Please see the United Kingdom page here.
SGAC is a global non-governmental organisation and network which aims to represent
university students and young space professionals to the United Nations, space
agencies, industry, and academia.
This role is a great opportunity to network with national (and international) organisations
-- perhaps also a great means of networking for funding my PhD and help with future
career aspirations.
Smith ws appointed as a Reader for the L’Oréal-UNESCO UK & Ireland For Women In
Science Fellowships 2012. He organized the SEPnet Grand Challenge PhD programme
which distributed 13 studentships and is co-organising the Grand Challenge Conference
in September 2012.

As a result of the UWISH2, UKIRT Widefield Infrared Survey for H2, programme led by
Dirk Froebrich, a new programme is being led by the Soth Koreans with continued kent
involvement. This is the UWIFE survey employing an Iron (- Fe) filter. See the press
release:
http://www.jach.hawaii.edu/UKIRT/news/KASI_Announcement.htm
This survey will complement the existing UKIRT programme, and when taken together
these data will probe dynamically-active components of star-forming regions, the
circumstellar medium around evolved stars and the interstellar medium. The survey will
also complement existing or upcoming surveys (e.g., UKIDSS-GPS, Spitzer-GLIMPSE,
Spitzer-MIPSGAL, Akari, Herschel Hi-Gal, JCMT JPS).

New collaboration of Price with Ian Lyons and Torsten Henkel (Manchester)
looking at the transformation of organic materials in hypervelocity
impact.
New collaboration of Smith with Grace Wolf-Chase (Chicago) on regions containing
massive YSOs in the Near Infrared using NICFPS at the APO -- narrow-band H2 2.12,
2.25, as well as [Fe II] and corresponding narrow-band continuum filters.

New Members
Penny Wozniakiewicz has joined CAPS as a PDRA working on Prof. Burchell's STFC
grant.
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Jakob Deller joined CAPS as a PhD student in January. He will work with Stephen
Lowry, funded by SDTFC and the Max Planck Gesellschaft.

Visitors
Serena Viti (UCL) for colloquium, David mannion (CAT) for discussions

Conferences/Workshops/Meetings
Mark Burchell gave an invited talk at the 3rd Annual Meeting of the Institute of Shock
Physics at the IoP in London, March 2012
Prof Burchell has organised a 1 day meeting on sample return missions to small bodies,
held at the Royal Astronomical Society in London May 2012.
Price and Wozniakiewicz attended the Lunar and Planetary Science
Conference in Houston, Texas and presented three papers (Price: poster x
2, Wozniakiewicz: oral x 1).
NAM2012 in Manchester (27th-30th March).
attended by Georgios .Ioannidis (talk) and Anne Buckner (poster). Published here:
http://www.jodrellbank.manchester.ac.uk/meetings/nam2012/archive.html

Talks, Visits, Observing Trips
Dirk Froebrich:- 14.02.2012, Astrophysics of the Anthropic Principle, Kent Physics
Centre
public talk, University of Kent
Dirk Froebrich:- 17.02.2012, Astrophysics of the Anthropic Principle, Talk at Cambridge
Astronomical Society, Camebridge University
Dirk Froebrich:- 23.03.2012, The HR Diagram and stellar evolution, Talk in GCSE class,
Towers
School Ashford
Dirk Froebrich:- 29.03.2012, H2 Outflows in Serpens and Aquila from UWISH2, Talk at
NAM2012,
University of Manchester, given by G.Ioannidis
Anne Buckner: did a careers talk at Folkstone girls school on the 25th April.
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Student news
Sharon has been awarded her PhD subject to corrections.

Impact – economic-social-cultural (Outreach)
Wozniakiewicz flew to San Francisco to be filmed (paid for by the
Japanese TV channel) for a Discovery Channel show, in conjunction with
academics at Lawrence Livermoore.
Smith, Price and Laird were filmed by media company 51 Degrees/Films United.

A JKH2 colour-composite image showing the remarkable massive star forming region G 35.2 N
(just north of the centre), the young cluster Mercer 14 (in the south-western corner) and an H ii
region (just east of the cluster). The green dots indicate the outflows identified to the north-east of
2
the young cluster Mercer 14. The image is about 5×7 arcmin in size. North is up and east to the
left in the image
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May – September 2012 Triannual Update

Highlights
Space school was packed with young cadets and astroactivity. It was organised
by Outreach Officer Vicky Fitzgerald and alumni/friends of the School of Physical
Sciences. In addition to Froebrich, Lowry and Burchell from CAPS, new lecturer
Mark Price gave two talks.
See: http://www.thisiskent.co.uk/like-eggs-deep-space/story-16727253detail/story.html http://www.kent.ac.uk/news/stories/spaceschool/2012
PhD student Jakob Deller has published his first paper in the major European
journal Astronomy & Astrophysics as co-author.

New Members
Distinguished Visitor:
Prof Ofer Lahav of University College, London

o.lahav@ucl.ac.uk

PhDs:
Agata Rozek ar377@kent.ac.uk
PhD student with S. Lowry
Dina Pasini dp335@kent.ac.uk
PhD student with M. Price
Nisha Ramkissoon nr214@kent.ac.uk PhD student with M. Price
MSc:
Justin Donohue jd440@kent.ac.uk MSc student with M Smith
Funding
CAPS awaits the outcome for it bid to STFC for a consolidated grant.
3. Selected grants and major telescope awards:
Stephen Lowry Renewal of ESO Large Proposal at VLT (Very Large
telescope)(PI - Lowry): Direct Detection of the Asteroidal YORP Effect: VISIR
Phase 2. New 2-year programme.
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Dirk Froebrich received IAU travel support (1000EUR).
Visitors
Matthew Bate from Exeter delivered an SPS Colloquium on May 16th
Numerical simulations of star formation
Mikako Matsuura from UCL delivered a seminar for CAPS on May 29.
Herschel results, SN 1987A, and more.
Aprajita Verma from Oxford gave a seminar on June 20th entitld:
Rise of a Giant: The European Extremely Large Telescope
The impact lab hosted a PhD student from Japan for a week in Sept. His
supervisor in Japan is Dr. Hajime Yano, a Kent PhD in the 1990s.
The Impact lab will also host a week long visit from Prfo. Frank Giovane (Virginia
Tech) in Oct.
Lowry - Hosted visit by Dr Stephen Wolters (NASA's Jet Propulsion Laboratory,
California) (Sept. 2012).
Lowry - Hosted visit by Dr Colin Snodgrass (Max Planck Institute for Solar
System Research, Germany) (June 2012).
Prof. Sugitani and his research group from Japan of 3 visited CAPS to work with
Jingqi Miao in July.
Events & Activity
Lowry - Appointed to new STFC Solar System Advisory Panel (2-yr appointment
- July 2012-14). Main activities include, but are not limited to: Developing and
maintaining a long term strategy/roadmap for STFC in both science and
technology by assessing the merit of current and future science opportunities, to
consult and interact with the community to ensure its views are canvassed and
there is an effective route for communication with STFC on strategic
programmatic issues, and to advise the STFC Science Board.
Lowry - Co-organiser and presenter at 'NA1 Rosetta Preparation Workshop:
Coordination of Ground-based Observing of Comet 67P/ChuryumovGerasimenko', UCL, London, April 17-18, 2012.
Lowry and Duddy - Both Invited to speak at the upcoming British Astronomical
Association public conference, held at the Open University, Oct 6th, 2012.
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Mark Price was a CAPS representative on the desk for the SPS September
Open Day.
Chris Lynch has taken on the duty of Web Manager fro CAPS.
Talks, Visits, Observing Trips
Mark Burchell attend the Hypervelocity Impact Symposium in Baltimore in
September. He have a talk and defended a poster whose first author was one of
Dr. Price's undergraduate project students last year.
Dirk Froebrich attended the Science from UKIDSS workshop at the Royal
Observatory, Edinburgh where he gave a talk: UWISH2 - Overview and Results.
He also visited Seoul National University (15.8.-19.8.) gining the talk UWISH2 Overview and Results.
Froebrich gave an Invited Review when he also attended the IAU General
Assembly in Bejing (20.8.-24.8.). It was entitled Search for and Characterisation
of obscured and distant stellar clusters, at Symposium SPS5 - IR view of
massive stars.
Froebrich also gave the Colloquium: Search for and Characterisation of obscured
and distant stellar clusters, at Seoul National University
Lowry: Mar. 2012 - UK Students for the Development and Exploration of Space
(SEDS) Conference (Invited Speaker)
Lowry: Jan. 2012 - University of Birmingham, visitor lecture programme (Invited
Speaker)
Lowry - Attended and Presented at SEPnet Grand Challenges Conference,
University of Southampton, Sept. 12/13, 2012.
Lowry - Astronomical Observing run at William Herschel Telescope (La Palma,
Spain) (May 2012)
Duddy - Astronomical Observing run at European Southern Observatory (Chile)
(July 2012)
Lowry - Astronomical Observing run at European Southern Observatory (Chile)
(April 2012)
Deller - Astronomical Observing run at European Southern Observatory (Chile)
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(May 2012)
Prof. Burchell gave a seminar at the Open University in September.
Jingqi Miao went to Beijing in August to attend IAU2012, the General Assembly
of the International Astronomical Union. She participated in two sessions
IAUS292 and IAUSPS12. Miao presented a poster for the former and delivered a
talk in the latter.
Jingqi Miao has been nvited by Prof. Sugitani to visit Nagoya City University for
two weeks in the middle of December to further a prospering research
collaboration.
Andy Morris attended the European Planetary Science Congress in Madrid in
Sept. He gave a talk on his research work.
Mark Price visited Heidelberg to use the dust accelerator for ten days.
Mark Price also attended the EPSC conference in Madrid. He delivered an oral
presentation.
MCP attended the STFC Town meeting, the Astronomy Forum, and a Solar
System panel meeting at the Royal Astronomical Society and a NLSI meeting at
the Open University.
Michael Smith attended the European Week of Astronomy and Space Science
(EWASS) conference in Rome in June where he delivered a talk The feeding and
feedback of massive protostars
Michael Smith attended the conferenceGalactic scale star formation. ... in
Heidelberg in July/August
Michael Smith attended the SEPnet Conference in Southampton in September.
He was Chair of the Scientific Organising Committee.
Student news
Dina Pasini (new STFC Funded PhD Student) attended the STFC Introductory
Summer School for Astronomy and Physics, Sept 2nd-7th, held at Sussex
University. There were lots of talks over a broad range of astronomical fields.
Impact – economic-social-cultural (Outreach)
See Space school highlights.
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October – December 2012

Highlights
The CAPS group was awarded an STFC Consolidated Grant of value £440k for
the Impact Lab work (run by Burchell/Price).

Dirk Froebrich as Principle Investigator was awarded 180 hours of Observing
Time at UKIRT for UWISH2-E survey (Co-I: Smith).

New Members
New phD students have been inducted.
Miss Chrysa Avdellidou is to start her MSc in January 2013 with supervisor
Stephen Lowry.
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Funding/Awards
See Highlights.
Duddy - Awarded 3-nights observing time on the 3.6m Telescopio Nazionale
Galileo (TNG, La Palma, Spain), through the OPTICON programme.
Lowry - Awarded 4-nights observing time on the Palomar 5m Hale telescope,
California.
Lowry - ESO Large Programmes on NTT and VLT on-going.
A £10,797 contract for ballistic impact work from the Netherlands Forensic
Science Service was awarded to Prof. Burchell and Dr Shepherd.

Visitors
Irakli Simonia (Tbilsi, Geogia) and Thomas Bisbas (UCL) held colloquiua in
November.
Events & Activity
Talks, Visits, Observing Trips
Jingqi Miao was invited by Prof. Sugitani to go to Nagoya City Univ. for a two
weeks research visit in December.
Jingqi Miao participated in the 'Star formation winter school and workshop' at the
Japan National Observatory in Tokyo,10-12 December, and delivered a talk
entitled 'The evolution of prolate and clumpy clouds at HII boundaries’.
Mark Burchell gave a talk "Processing of projectiles during high speed impacts:
Implications for understanding what we may find on the Moon". At the Royal
Astronomical Society “G” Meeting on the Moon, London, Nov. 2012.
Mark Price attended a Lunar meeting at the Open University.
Mark Price and Nisha Ramkissoon attended MSL/Astrobiology workshop (also at
the OU).
Lowry - Speaker at Rosetta Science Working Team Meeting, European Space
Agency, ESTEC Facility (Nov 2012)
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Duddy - Attended American Astronomical Society, DPS meeting, Reno, USA
(Oct 2012). Presented latest research on Unbound Asteroid Pairs.
Deller - Attended Rocks n' Stars conference at the Max Planck Institute for Solar
System Research, Germany. He presented his latest PhD research.
Lowry and Duddy - Both spoke at the British Astronomical Association public
conference, held at the Open University, Oct 6th, 2012.
Lowry - Attended Rosetta OSIRIS team meeting at Max Planck Institute for Solar
System Research, Germany (Seminar included) (Nov 2012)
Lowry - Co-hosted STFC Town Meeting of UK Solar System science community
at Royal Astronomical Society, London. Related to on-goping membership of
STFC Solar System Advisory Panel.
Deller - 5-week collaborative visit to Max Planck Institute for Solar System
Research, Germany. He also presented his latest PhD research at Rosetta
OSIRIS team meeting.
Duddy - Visit to NASA's Jet Propulsion Laboratory (for Invited Seminar and
Collaborative Research) (Oct 2012)
Lowry - Astronomical Observing run at European Southern Observatory (Chile)
(Nov 2012)
Smith: Astrophysics Seminar at University College London in November
Student news
.
Impact – economic-social-cultural (Outreach)
A £10,797 contract for ballistic impact work from the Netherlands Forensic
Science Service was awarded to Prof. Burchell and Dr Shepherd.
Stephen Lowry - Interviewed for BBC Radio 4 Material World on asteroid
Apophis (currently available on BBC iPlayer
(http://www.bbc.co.uk/iplayer/episode/b01ppn8l/Material_World_10_01_2013/)
Stephen Lowry - Interviewed for Astronomy Now magazine. Two page article
published on new bright comets in November 2012 edition.
(http://www.astronomynow.
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Plans
Mark Price plans to attend the LPSC conference in March.
Lowry - Co-organser for new Royal Society Summer Science Exhibition on "Ice
Worlds: The Solid Bodies of the Outer Solar System", to be held at the Royal
Society premises in London, in July 2013.
Lowry - Co-organiser for Royal Astronomical Society Specialist Discussion
Metting on "Comets' Interactions with other Solar System Bodies", to be held in
London on March 2013.
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Publications 2012

.

CAPS Publications 2012. See:
http://astro.kent.ac.uk/publications.html
The following list is from the ADS System under ‘astronomy
journal papers’ for Kent.

#

Bibcode
Authors

Score
Title

Date

List of Links
Access Control Help

1

2012P&SS...74..179O

1.000

12/2012

A

R
U
The present-day flux of large meteoroids on the
lunar surface—A synthesis of models and
observational techniques

Oberst, J.; Christou, A.; Suggs, R.; Moser, D.; Daubar, I. J.;
McEwen, A. S.; Burchell, M.; Kawamura, T.; Hiesinger, H.;
Wünnemann, K.; and 2 coauthors

2

2012ApJ...760L..23W

1.000

2012A&A...548A..63C

1.000

2012A&A...548A..12L

2012MNRAS.tmp..297
D

12/2012

1.000

11/2012

2012DPS....4420207D

1.000

19

E F
R

A

E F
R

X

A
E F
D
R
O U
The nucleus of Comet 67P/ChuryumovGerasimenko. A new shape model and
thermophysical analysis
A

E F
R

U
Spectroscopic observations of unbound asteroid
pairs using the WHT<xref rid="cor1">★</xref>

Duddy, S. R.; Lowry, S. C.; Christou, A.; Wolters, S. D.; Rozitis, B.;
Green, S. F.; Weissman, P. R.
6

12/2012

1.000

Lowry, S.; Duddy, S. R.; Rozitis, B.; Green, S. F.; Fitzsimmons, A.;
Snodgrass, C.; Hsieh, H. H.; Hainaut, O.

5

A

U
Physical and dynamical characterisation of low ΔV
NEA (190491) 2000 FJ10

Christou, A. A.; Kwiatkowski, T.; Butkiewicz, M.; Gulbis, A.;
Hergenrother, C. W.; Duddy, S.; Fitzsimmons, A.
4

12/2012

U
Grain Sorting in Cometary Dust from the Outer
Solar Nebula

Wozniakiewicz, P. J.; Bradley, J. P.; Ishii, H. A.; Brownlee, D. E.;
Kearsley, A. T.; Burchell, M. J.; Price, M. C.
3

E

10/2012

A
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U
Optical Spectroscopy of Unbound Asteroid Pairs

Duddy, Samuel; Lowry, S. C.; Christou, A.; Wolters, S. D.;
Snodgrass, C.; Fitzsimmons, A.; Deller, J. F.; Hainaut, O. R.;
Rozitis, B.; Weissman, P. R.; Green, S. F.
7

2012DPS....4411010W

1.000

2012MNRAS.425.1380I

1.000

2012A&A...543A.138B

1.000

2012P&SS...66...64B

1.000

2012A&A...542A.111K

1.000

2012ApJS..200....2L

1.000

2012MNRAS.421.3257I

1.000

2012M&PS...47..737K

1.000

E F
R C

X
S

06/2012

A

E

06/2012

A

E F
R

X
S

05/2012

A

E F
R C

X
S

04/2012

A

E F
R C

X

2012M&PS...47..708W

04/2012

A

E

R C
U
Experimental impact features in Stardust aerogel:
How track morphology reflects particle structure,
composition, and density

Kearsley, Anton T.; Burchell, Mark J.; Price, Mark C.;
Cole, Michael J.; Wozniakiewicz, Penelope J.; Ishii, Hope A.;
Bradley, John P.; Fries, Marc; Foster, Nicholas J.
15

A

U
YSO jets in the Galactic plane from UWISH2 - I.
MHO catalogue for Serpens and Aquila

Ioannidis, G.; Froebrich, D.

14

07/2012

U
Near-infrared H2 and Continuum Survey of
Extended Green Objects

Lee, Hsu-Tai; Takami, Michihiro; Duan, Hao-Yuan; Karr, Jennifer;
Su, Yu-Nung; Liu, Sheng-Yuan; Froebrich, Dirk; Yeh, Cosmos C.
13

X
S

U
A wide-field near-infrared H2 2.122 µm line survey
of the Braid Nebula star formation region in
Cygnus OB7

Khanzadyan, T.; Davis, C. J.; Aspin, C.; Froebrich, D.; Smith, M. D.;
Magakian, T. Yu.; Movsessian, T.; Moriarty-Schieven, G. H.;
Nikogossian, E. H.; Pyo, T.-S.; Beck, T. L.
12

E F
R

R C
U
Search for satellites near (21) Lutetia using
OSIRIS/Rosetta images

Bertini, Ivano; Sabolo, Walter; Gutierrez, Pedro J.;
Marzari, Francesco; Snodgrass, Colin; Tubiana, Cecilia;
Moissl, Richard; Pajola, Maurizio; Lowry, Stephen C.;
Barbieri, Cesare; and 4 coauthors
11

A

U
The quest for companions to post-common
envelope binaries. III. A reexamination of HW
Virginis

Beuermann, K.; Dreizler, S.; Hessman, F. V.; Deller, J.

10

09/2012

U
YSO jets in the Galactic plane from UWISH2 - II.
Outflow luminosity and length distributions in
Serpens and Aquila

Ioannidis, G.; Froebrich, D.

9

A

U
Near-IR Spectroscopy and Visual Broadband
Photometry of Unbound Asteroid Pairs

Wolters, Stephen D.; Weissman, P.; Duddy, S. R.; Christou, A.;
Green, S. F.; Lowry, S. C.; Rozitis, B.
8
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U
Stardust impact analogs: Resolving pre- and
postimpact mineralogy in Stardust Al foils

Wozniakiewicz, Penelope J.; Ishii, Hope A.; Kearsley, Anton T.;
Burchell, Mark J.; Bradley, John P.; Price, Mark C.; Teslich, Nick;
Lee, Martin R.; Cole, Mike J.
16

2012M&PS...47..696S

1.000

2012M&PS...47..684P

1.000

2012M&PS...47..671B

1.000

2012M&PS...47..660W

1.000

2012M&PS...47..623N

1.000

2012ExA....33..723S

1.000

2012A&A...540A..95Y

1.000

2012ApJ...748L..15H

1.000

E

2012A&A...539A..36D

1.000
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Discovery of Main-belt Comet P/2006 VW139 by
Pan-STARRS1

Hsieh, Henry H.; Yang, Bin; Haghighipour, Nader;
Kaluna, Heather M.; Fitzsimmons, Alan; Denneau, Larry;
Novaković, Bojan; Jedicke, Robert; Wainscoat, Richard J.;
Armstrong, James D.; and 32 coauthors
24

A

U
The discovery based on GLIMPSE data of a
protostar driving a bipolar outflow

Yuan, Jing-Hua; Li, Jin Zeng; Huang, Ya Fang; Hsia, Chih-Hao;
Miao, Jingqi
23

04/2012

R
U
SARIM PLUS—sample return of comet 67P/CG
and of interstellar matter

Srama, R.; Krüger, H.; Yamaguchi, T.; Stephan, T.; Burchell, M.;
Kearsley, A. T.; Sterken, V.; Postberg, F.; Kempf, S.; Grün, E.; and
51 coauthors
22

E

R
Aerogel tracks made by impacts of glycine:
Implications for formation of bulbous tracks in
aerogel and the Stardust mission

Nixon, Adam; Burchell, Mark J.; Price, Mark C.; Kearsley, Anton T.;
Jones, Steven

21

A

R C
U
The origin of crystalline residues in Stardust Al
foils: Surviving cometary dust or crystallized
impact melts?

Wozniakiewicz, Penelope J.; Kearsley, Anton T.; Ishii, Hope A.;
Burchell, Mark J.; Bradley, John P.; Teslich, Nick; Cole, Mike J.;
Price, Mark C.
20

04/2012

R C
Experimental investigation of impacts by solar cell
secondary ejecta on silica aerogel and aluminum
foil: Implications for the Stardust Interstellar Dust
Collector

Burchell, Mark J.; Cole, Michael J.; Price, Mark C.;
Kearsley, Anton T.

19

E

R C
U
Stardust interstellar dust calibration: Hydrocode
modeling of impacts on Al-1100 foil at velocities up
-1
to 300 km s and validation with experimental data

Price, Mark C.; Kearsley, Anton T.; Burchell, Mark J.;
Howard, Lauren E.; Hillier, Jon K.; Starkey, Natalie A.;
Wozniakiewicz, Penny J.; Cole, Mike J.
18

A
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U
Microstructure modifications of silicates induced by
the collection in aerogel: Experimental approach
and comparison with Stardust results

Stodolna, Julien; Jacob, Damien; Leroux, Hugues; Burchell, Mark J.

17
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U
Physical and dynamical characterisation of the
unbound asteroid pair 7343-154634

Duddy, S. R.; Lowry, S. C.; Wolters, S. D.; Christou, A.;
Weissman, P.; Green, S. F.; Rozitis, B.
25

2012P&SS...60..261G

1.000

01/2012
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Active Cosmic Dust Collector

Grün, E.; Sternovsky, Z.; Horanyi, M.; Hoxie, V.; Robertson, S.;
Xi, J.; Auer, S.; Landgraf, M.; Postberg, F.; Price, M. C.; and 7
coauthors
26

2012A&A...537A.107S

1.000

Saito, R. K.; Hempel, M.; Minniti, D.; Lucas, P. W.; Rejkuba, M.;
Toledo, I.; Gonzalez, O. A.; Alonso-García, J.; Irwin, M. J.;
Gonzalez-Solares, E.; and 100 coauthors

8

01/2012
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VVV DR1: The first data release of the Milky Way
bulge and southern plane from the near-infrared
ESO public survey VISTA variables in the Vía
Láctea

Other Miscellaneous Publications 2012

Non-refereed conference papers and published abstracts etc.
(a selection)
Published abstracts:
Grady, M. et al. Inc. Lowry (2012). The STFC Roadmap for UK Solar System
Research. Publication of the UK Science and Technology Facilities Council,
November 2012
Duddy, S., Lowry, S. C., Christou, A., Wolters, S. D., Snodgrass, C.,
Fitzsimmons, A., Deller, J. F., Hainaut, O. R., Rozitis, B., Weissman, P. R., and
Green, S. F. (2012). Optical Spectroscopy of Unbound Asteroid Pairs. American
Astronomical Society, DPS meeting #44, 14 – 19 October 2012, Reno, USA.
Wolters, S. D., Weissman, P., Duddy, S. R., Christou, A., Green, S. F., Lowry, S.
C., and Rozitis, B. (2012). Near-IR Spectroscopy and Visual Broadband
Photometry of Unbound Asteroid Pairs.
American Astronomical Society, DPS meeting #44, 14 – 19 October 2012, Reno,
USA.
Froebrich, Ioannidis: UKIRT Widefield Infrared Survey for H2 presented at the
IAU, poster
22
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Lowry, S.C., et al. (2012). Shape Model and Thermal Properties of the Nucleus
of Rosetta Target 67P/Churyumov-Gerasimenko. Joint UK and Germany
National Astronomy Meeting, University of Manchester 27 – 30 Mar 2012,
Manchester, UK.
Duddy, S., Lowry, S.C., et al. (2012). Spectroscopic Observations of Unbound
Asteroid Pairs. Joint UK and Germany National Astronomy Meeting, University of
Manchester 27 – 30 Mar 2012, Manchester, UK.
Hsieh, H.H., et al. (2012). Discovery of Main-belt Comet P/2006 VW139 by PanSTARRS1. Asteroids, Comets, Meteors 2012, TOKI MESSE Niigata Convention
Center 16 – 20 May 2012, Niigata, Japan.
Wolters, et al. (2012). Physical Characterization of Fast-Rotating Near-Earth
Asteroids. Asteroids, Comets, Meteors 2012, TOKI MESSE Niigata Convention
Center 16 – 20 May 2012, Niigata, Japan.
Rozitis, B., et al. (2012). The Influence of Global-Self-Heating on the Yarkovsky
and YORP Effects. Asteroids, Comets, Meteors 2012, TOKI MESSE Niigata
Convention Center 16 – 20 May 2012, Niigata, Japan.
Fernandez, Y., et al. (2012). Visible-Wavelength Survey of Jupiter-Family
Cometary Nuclei as Part of SEPPCoN. Asteroids, Comets, Meteors 2012, TOKI
MESSE Niigata Convention Center 16 – 20 May 2012, Niigata, Japan.
Rozitis, B. et al. (2012). ATPM: A Rough Surface Thermal Model For
Atmosphereless Planetary Bodies. Joint UK and Germany National Astronomy
Meeting, University of Manchester 27 – 30 Mar 2012, Manchester, UK.
Henkel, T.; Price, M. C.; Cole, M. J.; Burchell, M. J.; Lyon, I. C.; Kearsley, A. T.
Understanding the Modification of Organic Chemistry by Impact at 6 km/s onto
Al-Foil 2012M&PSA..75.5258H
Floss, C.; Stadermann, F. J.; Kearsley, A. T.; Burchell, M. J. Presolar Grain
Abundances in 81P/Wild 2 2012M&PSA..75.5143F
Leliwa-Kopystynski, J.; Burchell, M. J.; Wlodarczyk, I. Analytical Model of Impact
Disruption and its Application for Small Icy Satellites 2012LPICo1667.6161L

Some Publications to come in 2013
Miao & Tim Kinnearsubmitted a paper to MNRAS.
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Price M.C., Solscheid C., Burchell M.J., Josse L., Adamek N., and Cole M.J.
Survival of yeast spores in hypervelocity impact events upto velocities of 7.4 km
s-1. Icarus 222, 263-272, 2013.
Price M.C., Kearsley A.T., & Burchell M.J. Validation of the Preston-TonksWallace strength model at strain rates of 1013 s-1 for Al-1100, Tantalum and
Copper using hypervelocity impact crater morphologies. International Journal of
Impact Engineering 52, 1 – 10, 2013.
Scholz, A., Froebrich, D., Wood, K., 2013, A systematic survey for eruptive
young stellar objects using
mid-infrared photometry, MNRAS, submitted
Froebrich, D., 2013, New Candidate Massive Clusters from 2MASS, MNRAS,
submitted
V2494 Cyg (HH 381 IRS): A new FU Ori type object in the Cygnus OB7 complex
Magakian, T.Y., Nikogossian, E.H., Movessian, T., Moiseev, A., Aspin, C.,
Davis, C.J., Pyo, T.-S., Khanzadyan, T., Froebrich, D., Smith, M.D.,
Moriarty-Schieven, G.H., Beck, T.L. MNRAS, 2013
Hanson, M. M., Froebrich, D., Martins, F., Chene, A.-N., Rosslowe, C. ,
Herrero, A., Kim, H.-J., 2012, Summary of IAU GA SpS5 - I. Obscured and
distant clusters, in Highlights of Astronomy vol 16, 1st part of the proceedings of
special session #5 'IR view of massive stars' (ed. Y. Naze), a session which took
Place during the IAU general assembly 2012
Olmi et al inc Smith, 2012, On the shape of the mass-function of dense clumps in
the Hi-GAL fields. I. SED determination and global properties of the massfunctions 2012arXiv1209.4465O
Mark Price submitted 6 (two first author) abstracts to the Lunar and Planetary
Science Conference to be held in March 2013.
Meech, K.J., Kleyna, J., Hainaut, O.R., Lowry, S.C., et al. (2012). The Demise of
Comet 85P/Boethin, The First EPOXI Mission Target. Icarus, in-press.
Fernandez, Y.R., et al. (2012). Thermal Properties, Sizes, and Size Distribution
of the Nuclei of Jupiter-Family Comets. Icarus, provisionally accepted.
Kelley, M. et al. (2012). The Persistent Activity of Jupiter-Family Comets in the
SEPPCoN Survey. Icarus, provisionally accepted.
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9 Academic Beneficiaries
The fundamental CAPS research benefits other researchers by providing a legacy of
experimental and observational data that can be used by others in combination with their
own data and models in order to verify broader theories. In addition, the interpretation of
the data, including those from computer simulations, will benefit other researchers by
providing evidence that can be quoted in the context of the major issues within the
theme.
The work has a broader context in that by learning about our Solar System or about
other Galactic Stellar systems, we provide a more certain background knowledge to lead
the discussion on more speculative fields such as primordial star formation, extrasolar
planetary systems and galactic evolution.
To achieve the above benefits, we make our data accessible in user-friendly forms, as
we do now, such as on searchable databases, ADS catalogues, web interfaces, code
sharing, and collaborative sharing. The studies will also be disseminated through
workshops, seminars and conferences which range in audience from narrow to broad,
both in location and subject.
To engage the general interest of academic, we submit results to IAU Colloquia,
American Geophysical Union Fall meetings, which has in excess of 15,000 delegates
from many disparate fields, Joint European National Astronomy Meetings and the annual
NASA Lunar and Planetary Science Conference (the most important annual conference
in its field and where Kent regularly presents work).
All publishable results appear in journal papers and, on a regular basis, be also available
on free-access archives world-wide.
Multi-disciplinary aspects are involved in the experimental impact studies. Hyper-velocity
impact studies are essential for various commercial and industrial companies related to
space, aircraft and aeronautical concerns. Shock waves are of growing interest in
defence and space sectors. Thus many academics work in these areas. We liase closely
with our university and other institute/laboratory contacts in these fields, and are open to
new collaboration.
Computer code development, evaluation and testing is also undertaken and the
improvements shared with colleagues working in other adjacent areas. The research
proposed here will further benefit research within the AUTODYNE and ZEUS user
communities in particular.
As part of SEPnet, we participate in a Capabilities programme in which our research
facilities and capabilities are made available for sharing under the appropriate
conditions. Thus, it is made open and clear what kit and expertise is available not only
within the south-east of England but elsewhere. SEPnet can thus respond to enquires in
the name of seven physics departments.

25

CAPS Annual 2012
The research teams are generally international and several involve large communities,
such as Rosette, Stardust, UKIDSS, Hi-Gal, Spitzer Large Surveys and Deep
Impact/EPOXI. Many other less formal but strong collaborations benefit astronomers
from many countries such as Armenia, China, Japan and South Korea. The roles the
collaborators take are too varied to state simply: from healthy debate, to sharing
knowledge, synergizing ideas, providing techniques and instruments, donating algoritms,
codes and specialized materials.
The ground-based observational study conducted by Lowry (B.3) will result in muchneeded observational measurements of the YORP effect on a range of asteroid
compositional classes. These measurements will drive theoretical developments in this
area by providing critical calibration points for the theoretical calculations. The asteroid
science community will benefit greatly from the results obtained from the study, as it will
lead towards a more detailed understanding of how the YORP effect affects the physical
evolution of small asteroids.

10 Impact Summary
List of Beneficiaries:
Astrophysicists
Industry and New Technology: aeronautical and space industries
Fluid dynamicists and software developers
Commerce and finance
Artists and poets
Public
Schools
1. Astrophysicists. The work described in this proposal is explicitly focussed on the solar
system and the early evolution of present-day star formation. However, astrophysical
research is by nature a complex interdependent Universe of phenomena with
interrelated physical and dynamical processes.
We learn about concepts such as shock waves, turbulence, discs and jets, and then
often adapt and apply the understanding in completely different situations, scales and
times. The communication is achieved through conferences, literature trawling, etc.. We
intend to continue to invite visitors on the proposed visitor programme, some working in
areas such as cosmology and dark matter, to facilitate the broad view.
2. Industry and technologies. As described in the Pathways to Impact document, CAPS
research connects with spacecraft and related technologies as well commercial software
and a KTP. Recent contracts have involved Lockheed-Martin and NASA. In addition, we
note here that the telescope and space mission exploitation such as proposed here
provides the motivation and need for new generation technology to meet the extremely
high observational demands. Hence, the fundamental research drives technology that
benefits society.
3. Fluid dynamicists, impacts and software. New gas dynamical problems leads to new
techniques to solve problems efficiently. We expect our expertise to continue to benefit
industry as it does now.
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4. Commerce and finance. The proposed research programme will promote a research
environment which will aid the training provided to students. Our students are in demand
in various sectors, ranging from the motor industry to the financial sector. The knowhow, critical analytical, quantitative and problem-solving skills of our students is
transferred through the researchers and post-docs within the Centre.
5. Artists and poets. CAPS provides intellectual material (but not property) for art and
poetry. This has been encapsulated in two Artists-in-Residence (2006 and 2011), the
latter leading to a series of exhibitions and recitals directly involving the astronomy
images, texts and language used within Kent Astronomy. Further collaboration, events
and a festival are planned led by artist and ex-astrophysicist Dr Duncan MacKay.
6. Culture/public. The research will be communicated in open public lectures and
observing sessions, in collaboration with local astronomical societies, schools, scout
groups etc. there are many opportunities for press releases in our area of science and
the newspapers are quite eager to take them up especially when there is almost always
a dominance of bad news. CAPS members will continue to speak each year at
University Open Days, to parents at UCAS days, as well as diverse media calls. Talks to
amateur societies, physics organisations and the general public are held. 2009 saw an
extensive programme of well-attended public lectures as part of the UNESCO/IAU
International Year of Astronomy 2009. We intend to run a further programme in 2014.
7. Schools/education/inspiration. The research is embodied in our Schools Outreach
programme, encapsulated in the CAPSule project, especially in talks on the Origins of
Stars, Extraterrestrial Life, and Planets but going much further including talks on careers
in space and astronomy and colonisation of Mars. The Kent Astrodome has provided a
3-D attraction and we want to acquire new movies and, eventually, a larger dome to
enhance the experience.

11 Pathways to Impact
PATHWAYS TO IMPACT STATEMENT: Industrial engagement
The Impact Laboratory is a facility used by others with interest in impacts on spacecraft
and other hypervelocity phenomena. We are thus open to small contract work for other
bodies who need our particular impact skills. Recent contracts have involved LockheedMartin and NASA. Further engagement pathways will be through membership of national
organisations (e.g. the South-East Physics Network (SEPnet), of which the University of
Kent is a member) and international research networks (e.g. NASA’s Stardust Interstellar
Preliminary Examination team, Hi-Gal, Rosette).
Smoothed Particle Hydrodynamics is employed by Jingqi Miao. Expertise with the SPH
techniques can be applied to particle detectors such as smoke detectors. Miao won a
Knowledge Transfer Partnership (KTP) award to develop an application related to the
Smoothed Particle Hydrodynamics code. The joint project with Dr Winston Waller, of the
School of Electronic and Digital Art, is entitled Development of a Single Circuit Board
Radio Smoke Detector and is of value. £127,467. It demonstrates how astrophysical
expertise can lead to a promotion of the economic well- being of our society. In this
proposal, we intend to extend such activity. Moreover, under the SEPnet Capability
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Programme run by Smith the contact and uptake which may lead to new applications
becomes considerably strengthened.
A major piece of software used by the PI Mark Price is AUTODYN, a commercial
hydrocode used to model high velocity impacts. The code is developed and supplied by
ANSYS UK (formerly Century Dynamics) and the applicant engages closely with the
developers. Knowledge is exchanged through finding errors within the code not seen by
standard users, as the applicant uses customised equation-of-state and constitutive
models to simulate non-standard materials. In return for technical assistance with the
code, the applicant updates ANSYS on their material strength models through standard
hydrocode validation tests.
In particular, the proposed research under project B will involve hypervelocity impacts
into water ice and rock mixtures. Little data exist for such impacts, and these data will be
used to enhance the AUTODYN code and expand its functionality. Price is regularly
asked to attend ANSYS ‘launch days’ where he presents research undertaken using the
software sold by ANSYS. This is mutually beneficial as it showcases the capability of the
Company’s software (thus potentially increasing sales) and, in turn, they provide
technical support and advice and the PI’s work is included in sales literature, publicising
the research across a wide variety of fields.
The research proposed here in Project B will make extensive use of a state-of-the-art
Raman spectrometer supplied by Horiba. This instrument will be one of the highest
specified Raman spectrometers in the UK, and Horiba are very keen to show off its
capabilities to future potential customers. This has lead to a collaborative agreement
with Horiba who will have (conditional) access to the instrument, and in turn, the
University will get discounts on accessories as well as additional technical assistance.
Additionally, the instrument will be used as a test-bed instrument by Horiba for any new
accessories and instrumental development and it is possible that such prototypes might
be supplied to the University free-of-charge.
Results from the asteroid observations project (Lowry) have the potential to identify
worthy targets for future asteroid rendezvous spacecraft missions. Space industries
within the UK and beyond could therefore benefit indirectly from this research. Future
investments in spacecraft missions to solar system bodies depend upon the success of
those missions and its supporting science, and the UK space industry is highly involved
in instrumentation development for these missions. That success is determined by the
quality of science that will result from the mission, for which important groundwork is laid
via the proposed research programme.
Although the proposed work in Theme A is to support astronomical research and is not
directly related to commerce or industry, we do anticipate indirect benefits that we can
promote. We find that the research programme aids the training provided to students
which are in demand in various sectors, ranging from the motor industry to the financial
sector. The know-how, critical analytical, quantitative and problem-solving skills of our
students is transferred through us. Vice versa, many of our students become valuable
teachers and academics, and are thus able to pass on their knowledge to a new
generation, which provides positive feedback into astronomy.
PATHWAYS TO IMPACT STATEMENT: Public engagement
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i) Society in general
Fundamentally all people are intrigued by the question: “Are we alone in the Universe?”
Any research which directly, or indirectly, helps answer this question therefore has the
potential to excite the imagination of the public at large – this, in turn, stimulates interest
in science and technology leading to an increase in people pursing scientific and
engineering based careers.
The general public will have the opportunity to be engaged in this research via Open
Lectures (and Forums) as well as University Open Days. During the Open Days, talks
are given by academics (including the PI and Co-I) outlining the research of the groups
within the School. The PIs have considerable experience in giving talks to local
astronomy groups regarding their own research, and the research of the School.
Additionally, the University has a dedicated media office and it is strongly encouraged
that science results of potential public interest are passed onto them for dissemination to
the public through the local media. Given the nature of the proposal, the applicants are
confident that the results will be of significant public interest to be advertised through
both the media office and to local schools.
Articles will be submitted to popular magazines (e.g. Astronomy Now, New Scientist).
Local radio and TV contacted for high profile announcements. Social networking sites,
such as Facebook and Twitter will also be employed to further engage the public.
CAPS provides opportunities to use telescopes at the on-campus University
Observatory. The Centre also collaborates with the local astronomical society (SEKAS)
and the student society to promote astronomy in the community.
ii) Schools and Colleges.
Students and staff at local Schools and Colleges will be engaged with the proposed
research via ongoing Outreach activities. These Outreach activities vary (depending on
the age group), but generally consist of science demonstrations, theme-led discussions
and a series of talk to the students. The School has a portable, inflatable Astrodome
which is a major part of this activity and ‘sets the scene’ for talks about space science.
In addition, we have hosted several SEPNet GCSE Physics revision Events; this
programme is being further developed and the targets refined.
Outreach activities also include the very successful weekend long residential ‘Space
Schools’ aimed at children in the age range 11 – 18 (or further information see:
http://astro.kent.ac.uk/mds/Spaceschool ). Over the past 5 years it is estimated that
more than 18,000 local school children have been involved in the School’s Outreach
activities and these sorts of activities are ideal venues to engage young people who may
be thinking about potential careers in STEM subjects.
UK Science is promoted throughout the world in presentations by our many
collaborators. One close collaborator (Anton Kearsley) works at the Natural History
Museum, and various display and exhibits at the Museum already feature research
carried out by CAPS. This highly successful collaboration will continue, and talks could
be given during school visit days to the Museum.
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Support. The CAPS Outreach activities are supported by a SEPnet Outreach Officer, Dr
Vicky Fitzgerald, for the School of Physical Sciences. The Space School applications are
coordinated by a member of the School administration team.
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