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Dear fellow space enthusiasts,

This is a new turning point in the history of Aurora. A new publications team was forme
and we are proud to bring it to you in the first quarter of 2010. In this issue we focus on th
G NA2dza | aL)SO0dGa 2F ySINI SENIK 202S00a |-
O02alté¢ Aa UGUKS LKNIaSo 'y Ayy20FGA0S G§SOKy
tential has been brought to the spotlight .

While we save us from the near earth objects, there is an unknown and highly impo
tant territory, the ever changing space and its environment, where we take you to feel the
OKIFy3aSa Ay GKS az2tl N FOGAGAGe (2 G4KS 022
lighter side, the new concept of open source space exploration and a crossword to test yo
knowledge.

Before | finish, | take this opportunity to extend a warm welcome to the new publicatior

team .
Happy Reading!
Joshua Jeeson Daniel

editor@ukseds.org
UKSEDS 2049

Member Focus :

Aliac Jojaghaian near the Space
shuttle at Kennedy Space Centre,

e which

Cover Page:
An artists Impression of t

Apollo asteriod colliding wit
the Earth.
(C) David A Hardy

Taken From: www.orbit.zkm.de
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Letter from the Chair ...

Greetings all!

Welcome to the first Aurora of the year with a new committee behind the scenes!

WE hope to make sure Aurora this year improves on previous years, and can be said to be every
OAG A& 322R Fa GKS {95{ !{! 2FFSNAY3I ab20 ¢

UKSEDS committee this year hope to address some issues which have dodged the organisation
in recent times. Current focus in going towards producing content for our webpages, 'fixing' our
member database, and improving relations with our (much beloved) branches. If you are in-
volved in a UKSEDS branch and would like to get things fired up GET IN TOUCH! We will be de-
lighted to hear from you!

Also this session we are making sure we make good our pledge to communicate more by putting
G623SGKSNI I Y2y GaKfe ySgatSGadSNyY a90f A Wph/O¢ @ ¢tKS ¥
tinyurl.com/Jan10Ecliptic

If you want to let us know your thoughts and opinions of UKSEDBat you expect from us,
what you'd like to gripe about, praise or show appreciation for, or anything else attladin
drop us a line. We are drRacebook(a useful communication tool in this day and age ) or you
can contact us via emag@dmmittee @ukseds.olg Incidentally we are also on Twitter.

Anyway, enjoy this edition of Aurora and expect a new issue of Ecliptic soon, too

Roger Duthie
Chair of UKSEDS
On Behalf of the UKSEDS Committee.

STUDENTS FOR THE EXPLORATION AND DEVELOPMENT OF SPACE
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By Dale Potts

to run it and the hardware architecture it's built on; several vari-
A TS6 @SINEB 325 D223tS NIy antKdseAndw dvailablzlarfd withbdNang liceBgng feQrdintss ¢al

be purchased from cheaper (although perhaps less morally anc
in which they claimed that they had partnered with Virgin to forngnvironmentally agreeable) sources. The importance of these
axANBE SéZ | 22Ayid @SyldNB K Ydielofne bodrds cahdt BeNiHdkrdtated: lif thelcah YeSused
to Mars. They pushed the stunt as being Open Source, replgdemake everything from personal UAVs to fully automated.-self
with the ubiquitous Tux the penguin logo, well known to Linuyatering gardens that update over Twitter, then they can be used
dza S N& @ 28 HSNB +Hff &adzI &SR fofprodiphny ahd wkiing Eodetital will Eventualld Selheadé 2
somehow! The project motto said it allThings will get better. into a radhard PCB for use in space. All this without the extor-
Eventually”. However, with time it now seems that their joke afonate cost and labour involved in constantlyseldering a pro-
the expense of community effort may prove to be slightly evefotype in the development phase. Presumably so goes the rea-
zealous. soning for SEDSAIT as their website boasts a picture of what

FLILISEFNBE G2 06S || UAGNALIWSR R2¢

Numerous examples of neprofit community space projects,1 + won ¢ & LINB G (& -E.R YHey dosuas Atye a0

run by volunteers and often using either free and/or open sourcghd even the author, with abysmal coding ability and butterfin-
software, hardware and often adopting a weekhic to matchg gers, has had some success with them.
such as pooling of information on a wiki for all to acce$smve
surfaced in recent years. Website Spacehackcard: R A NB O @ithR at2ekst development costs being so dramatically
gl &a G2 LI NIAOA LI (cSchatsysonte Ldll S redueddlf pdrihstiHe st essential requirement for many of
participatory space projects in progress. The international SEDSAfie participatory projects out there is the devotion of some
-l project's remit is to build an affordable CubeSat as a follow upime from volunteers to progress the work. In Virgle's own
to the larger, original SEDSAT. CSTART, the Collaborative Spgce y A OF f 62 NRAY aé&2dzNJ Sy NR OKS
Travel and Research Team, are a-poofit collaborative space  sacrifice, which should render worthwhile your choice to spend
agency producing open source projects from sounding rockets t@he rest of your (perhaps radically foreshortened) life in depri-
plans for moon baseswho hasn't dreamt of doing this? UKSEDSg | A2y | yR Jezy OSNI Ay (e dé
are of course beginning to tackle their own letggm project.

Amongst the innumerable free software packages available
there are also distributed computing clients, modelling applica-
tions and data analysis tools that are being applied to space sci-
ence and technology. Hardware has also become more cheaply
and readily available for community space projects. Complete kits
such as the Tube Sat offer short term (ie., month scale) self
tidying degrading orbits, hardwarand launchincluded, for less
than US$8,000. The increasingly popular Arduino electronics de-
velopment board is both open source in terms of the code used
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By Roger Duthie

-Excerpts courtesy of Esa

A series of formal presentations on the 6 mediuatass (MClass) candidate missions in
the Cosmic Vision 2018025 plan was made to a large gathering of Europe's scientific com-
munity on 1st December in Parisup:/tiny.ccicosvis_o112g9 This meeting marked the end of the
assessment phase and the start of the dovgelection process for Cosmic Vision

I en to twenty years from now, a succession of clever newhe six proposed missions are:

spacecraft will need to be ready to fly in Esa's continuing scien&iclid i All-Sky Cosmology Surveyor

LINEINI YYSZI RdAz06 SR da/ 2aYAO =Aamhe guivey will p®ducegaivisible ithagd pft tige edtige Yektra
big scientific questions that are high on the agenda of researdlactic sky (20 000 deg?) at a spatial resolution of ~0.3 arcse
across Europe (and, indeed, worldwide) concerning the Univer§®wn to 24.5 mag (a redshift of ~2 or equivalently ~10 billion

and our place in it: years ago), ang .
nearinfrared i

images in on{
or more band
of the samé
area. It will

1 What are the conditions for planet formation and the emer-
gence of life?

9 How does the Solar System work?

1 What are the fundamental physical laws of the Universe?

9 How did the Universe originate and what is it made of?

To ultimately explore our Universe, its mysteries and laws, antP€ctra
advance our understanding of nature, this vision has to capitali@Pout a third o

on:
brighter than 22 mag in the same survey area. Euclid will meas

ure the distanceedshift relation and the growth of structure by
utilising two complementary dark energy probing methods.
[Read more albittp://sci.esa.int/euclid

9 The current scientific challenges;
9 The prevailing priorities in space research;

1 The available knovow, resources and technological invest-
ment towards maximum scientific return; Solar Orbiter ¢ Solar Observatory/kSitu Measurement Plat-

1 The maintenance of European industrial and technologicghm

competitiveness; and, By approaching as close as 48 solar
T¢KS O2yazftARIGAZ2Y 2F 94&l Q& (dyib dofarChkter hilY vied TS|
lar atmosphere with high spati
A medium class mission is one which has a cost of W don & a resolution and combine this wit
as opposed to a large classGlass) which has cost of updoc N1 N aneasurements made igitu. Ove
(however, these costs are usually exceeded, in reality). The setipé extended mission periods So
M-Class missions proposed will be whittled from six to three aprhiter will deliver images and da
four: these going on to a mission definition phase. Only two Wilhat will cover the polar regions a
be ultimately selected (or three if price/complexity factors are the side of the Sun not visible fro
agreeable) for the implementation phase and launch inEarth. An international mission with strong collaboration be-
2017/2018. The Solar Orbiter is in a unique position regarding thigyeen Esa & Nasa.
as it has already had most of it's mission parameters defiged [Read more ahttp://sci.esa.int/euclid
whether this is an advantage is debatable, however.
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Marco Poloc 'Hyabusha II! CrossScaleg 'Cluster/Double Star +#+'

A samplereturn mission to a neaearth object, Marco Polo would CrossScale, proposed to employ 12 spacecraft, would make
characterise a neagarth object at multiple scales and return a simultaneous measurements of plasngathe gas of charged
sample. If approved, the mission would study the origins and evoparticles surrounding Earthon different scales at shocks, re-
lution of the Solar System, the role of minor bodies in the processconnection sites, and turbulent regions in ndzarth space. It
origins and evolution of Earth and of life itself. It would consist of awill address fundamental questions such as how shocks acce
mother satellite which would carry a lander, sampling devices,erate and heat particles or how magnetic reconnection phe-
reentry capsule as well as instruments. If approved, the missiomomena generate or convert energy. If approved, the missior
would be implemented in collaboration with JAXA. would be implemented in collaboration with JAXA.

[Read more ahttp://sci.esa.int/marcopold [Read more ahttp://sci.esa.int/crossscale

SPICK 'Herschel ST tI' PLATQ; 'Corot ++:

Spica is a proposed medidrand farinfrared observatory with a The proposed nexgeneration planet finder is a photometry
large-aperture cryogenic telescope. The mission would addressmission that will detect and characterise transiting exoplanets
planetary formation, the way the solar system works and the ori-as well as measure the seismic oscillations of their parent stars
gin of the universe. It would perform wide field, high sensitivity It will be capable of observing rocky exoplanets around
photometric mapping at high spatial resolution, spectral analysisbrighter and better characterized stars than its predecessors
as well as coronography of planets and planetary disks. Spica @bservations of the mission will be complemented by greund
proposed in collaboration with the Japanese Aerospace Exploraand spacebased followdzLd 2 6 & SN A2y a (2
tion Agency, JAXA, with ESA providing the telescope and a contriiasses and study their atmospheres.

bution to the operations. :

[Read more ahttp://sci.esa.int/spicd [Read more ahttp://sci.esa.int/platd] <
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Solar Activity is Picking Up

by Nancy Atkinson

The currentsolar cyclg24) has been pretty boring, but a nesunspott 1035t is growing rapidly and now is seven times

wider thanEarth Solar astronomers are predicting it could grow to be the largest sunspot of the year. There's not been a lot
competition for the biggest sunspot, though: for 259 days (or 74%) of 2008uthieas been spotless. But maybe the (solar) tide is
turning. There's been other action recently besides the new sunspot. Adoragion C4classsolar flareerupted from around the
sunspot, which hurled aoronal mass ejectio(CME) towards Earth. (See below for image of the CME that blastéadeo$tinon

Dec. 14). Keep cheering; maybe the sun will come out of its doldrugss.

2009/12/16 17:09

CME on Dec. 14, 2009. Credit: NASA, SoHO

Earth's Upper Atmosphere is Cooling

by Nancy Atkinson

New measurements from a NASA satellite show a dramatfi€veloped to explore the Earth's atmosphere above 60 km
altitude and was launched in December 2001. One of four
instruments on the TIMED mission, the Sounding of the
Atmosphere using Broadband Emission Radiometry (SABEF
ninstrument, was specifically designed to measure the energy
. . . - : budget of the mesosphere and lower thermosphere. The SABEF
essential step in making accurate predictions of climate change i )
dataset now covers eight years of data and has already providec

in the high atmosphere. This finding also correlates with a T
fundamental prediction of climate change theory that says thesome_ basic |_n3|ght into the heat budget of the thermosphere on
variety of timescales.

. . . : a
upper atmosphere will cool in response to increasing carbon
dioxide.

cooling in the upper atmosphere that correlates with the
declining activity of the currensolar cycle For the first time,
researchers can show a timely link between tBanand the
climate of EartHs thermosphere, the region above 100 km, al

The extent of currensolar minimumconditions has created a

Earth's thermosphere and mesosphere have been the Ieagemque situation for recent SABER datasets. The end of sola

explored regions of the atmosphere, in fact some have called ?1yCIe 23 has offered an opportunity to study the radiative

the “ignorosphere.” The NASA Thermosphtarosphere cooling in the thermosphere under exceptionally quiescent

Mesosphere Energetics and Dynamics (TIMED) mission V\?ggdltlons.
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"The Suns in a very unusual period," said Marty Mlynczak, As the atmosphere cools the density will increase, which
SABER associate principal investigator and senior researalitimately may impact satellite operations through increased
scientist at NASA Langley. "The Earth's thermosphere idrag over time.
responding remarkablyt up to an order of magnitude The SABER dataset is the first global, Hdmmm, and
decrease ininfrared emission/radiative cooling by some continuous record of the Nitric oxide (NO) and Carbon dioxide
molecules." (C0O2) emissions from the thermosphere.

The TIMED measurements show a decrease in the amount of "We suggest that the dataset of radiative cooling of the
ultraviolet radiation emitted by the Sun. In addition, the thermosphere by NO and CO2 constitutes a first climate data
amount of infrared radiation emitted from the upper record for the thermosphere," says Mlynczak.
atmosphere by nitric oxide molecules has decreased by nearly a
factor of 10 since early 2002. These observations imply that the The TIMED data provide a fundamental climate data record
upper atmosphere has cooled substantially since then. Thefor validation of upper atmosphere climate models which is an
research team expects the atmosphere to heat up again agssential step in making accurate predictions of climate change
solar activitystarts to pick up in the next year. in the high atmosphere. SABER provides the first -teng

measurements of natural variability in key terms of the upper

While this warming has no implications for climate change inatmosphere climate. As the TIMED mission continues, these
the troposphere a fundamental prediction of climate change gata derived from SABER will become important in assessing

theory is that the upper atmosphere will cool in response to0 |ong term changes due to the increase of carbon dioxide in the
increasing carbon dioxide. Emissions of carbon dioxide maytmosphere.

warm the lower atmosphere, but they cool the upper The findings were presented at the American Geophysical

atmosphere, because of the density of the atmospheric layer.  ynjon fall meeting in San Francisc®
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Colliding Auroras Create Explosions
by Nancy Atkinson

-Excerpts courtesy of Esa

substorm?
Sientists recently discovered something about auroras The cameras would photograph auroras from below while
the spacecraft sampled charged particles and electromagnetic

they never knew before. "Our jaws dropped when we saw thefigids from above. Together, the awound cameras and
movies for the first time,” said Larry Lyons of the University okpacecraft would see the action from both sides and be able to

CaliforniaLos Angeles,(UCLA) describing how sometimes, Vaﬁfece together cause and effacor so researchers hoped. It
curtains of aurora borealis collide, producing spectacular geems to have worked.

outbursts of light. "These outbursts are telling us something
very fundamental about the nature of auroras.” These collisions The breakthrough came earlier this year when UCLA
can be so large, that isolated observersiEartht with limited researcher Toshi Nishimura assembled contingitte movies
fields of viewt have never noticed them before. It took a from the individual ASI cameras. "It can be a little tricky,"
network of sensitive cameras spread across thousands of mile§ishimura said. "Each camera has its own local weather anc
to get the big picture. |ghting conditions, and the auroras are different distances from
each camera. I've got to account for these factors for six or
This network of 20 cameras, set up by NASA and the Canadigihre cameras simultaneously to make a coherent, lacale
SpaceAgency was deployed around the Arctic in support of they,gyie "

The first movie he showed Lyons was a pair of auroras
crashing together in Dec. 2007. "It was like nothing | had seer
before,” Lyons recalled. "Over the next several days, we
surveyed more events. Our excitement mounted as we became
convinced that the collisions were happening over and over."

The explosions of light, they believe, are a sign of something
dramatic happening in the space around Ear#pecifically, in
Earth's "plasma tail." Millions of kilometers long and pointed
away from thesun the plasma tail is made of charged particles
captured mainly from thesolar wind Sometimes called the
"plasma sheet," the tail is held together by Earth's magnetic

field.
This is a locations and field of view map of the twentyslal o :
imagers used in support of the THEMIS mission. Twentgksl The same magnetic field tha‘F holds the talil toget_her also _
imagers (ASIs) were deployed by researchers from the Universigpnnects it to Earth's polar regions. Because of this connection,

of California Berkeley, the University of Calgary, and thewatching the dance of Northern Lights can reveal much about

University of Alaska in support of the THEMIS mission. CreditWhat‘s hapoening in the olasma tail
THEMIS/UC Berkeley ppening p :

THEMIS project scientist Dave Sibeck of NASA's Goddard
Space FlighCenter, Greenbelt, Md. said, "By putting together
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THEMIS mission, the "Time History of Events and Macrosca‘ljléita from grounebased cameras, grouriased radar, and the

Interactions during Substorms."” THEMIS consists of five identichHENIIS spacecraft,- we now have a nearl)‘/' complete picture of
probes launched in 2006 to solve a lestgnding mystery: Why what causes explosive auroral substorms,

do auroras occasionallgrupt in an explosion of light called a

Students for the Exploration and Development of Space 10


http://www.universetoday.com/guide-to-space/earth/aurora-borealis/
http://www.universetoday.com/guide-to-space/earth/
http://www.universetoday.com/guide-to-space/space/
http://www.universetoday.com/guide-to-space/earth/volcanic-eruption/
http://www.universetoday.com/guide-to-space/the-sun/
http://www.universetoday.com/guide-to-space/the-sun/solar-wind/
http://www.universetoday.com/guide-to-space/spaceflight/
http://www.universetoday.com/2009/12/17/colliding-auroras-create-explosions/aurora-camers/
http://www.universetoday.com/2009/12/17/colliding-auroras-create-explosions/
http://www.universetoday.com/author/nancy/

Lyons and Nishimura have identified a common sequence ahoves rapidly inward toward Earth. The fast knot of auroras
events. It begins with a broad curtain of slomoving auroras moves in synch with this stream.
and a smaller knot of faghoving auroras, initially far apart. The = Meanwhile, the broad curtain of auroras is connected to the
slow curtain quietly hangs in place, almost immobile, when thestationary inner boundary of the plasma tail and fueled by
speedy knot rushes in from the north. The auroras collide anglasma instabilities there. When the lightweight stream reaches
an eruption of light ensues. the inner boundary of the plasma tail, there is an eruption of
How does this sequence connect to events in the plasma taillasma waves and instabilities. This collision ptsma  is
Lyons believes the fashoving knot is associated with a stream mirrored by a collision of auroras over the polegk
of relatively lightweight plasma jetting through the tail. The
stream gets started in the outer regions of the plasma tail and
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Colliding auroras photographed by THEMIS-aky
imagers (ASIs) on Feb. 29, 2008. Credit: Toshi
Nishimura/UCLA
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System Design of a Gravity Tractor Spacecraft
By Adam White

and IR spectrum reflected/emitted of Apophis.

In order for a spacecraft to be feasible it would require a radi
cal new design philosophy. Instead of the current minimurn
G23SGKSNI I NBASENDOK LINB2SOU  @abdl dedign Séhstéint thé Spicechall would hdvé ¥ b de
AGe ¢NIOlG2NE G2 GSad dGKS ¥St sﬁgﬁeg With érﬁgﬁer Aas ad pos%il’)‘fé’ (g)iOQn%reaQeWé G)ré.'vr
in deflecting the asteroid Apophisuch to avoid a collision with jgnal attraction) and impeccable reliability.
the Earth. This was one of the first overall system designs OfThroughout the project there were many ethical questions
such a type of spacecraft. EADS Astrium itself has had great Wat would have to be addressed if the mission was to go ahea
terest in this subject having submitted competition winning ca2 NJ SEI YL & g KA OK VEGAZ2Y Q& N
proposals of similar spacecrafts APEX ar@irgkk and since phoyund asteroid? Ideally such an important project would be
then has plans to develop the idea of a gravity tractor spacecrafyy|tinational however this may not be the case. If the impact
at its facility in Stevenage. was over a certain country is it their responsibility? What coulc

The basic principle of the idea is to have a spacecraft rende;,—appen if something went wrong? The moral impact of these
vous with a potentially Earth bound object and follow its Orbitquestions is obvious.
whilst remaining close to the object. The resulting gravitational My own view of the subject is that there is a need for much
force between the body and the spacecraft causes an accelergreater study in this area. For the first time humanity has the
tion to occur. This results in a small velocity change of the obpjity to avert a natural disaster only if the time, research anc
ject, deflecting it away from Earth and avoiding a collision reyegoyrces go into such a project. Although there are other de
sulting in the saving of thousands if not millions of lives. flection techniques the main advantage of the gravity tractor is

The scope of the project involved researching and designing g control and relative simplicity in moving objects and one tha
potential spacecraft that could be used for such a mission. Thig 5 |32 33A06f 8 gAGK @ BRI 20Qa  OdaN

led to several major challenges which required creative thinking
to overcome. Perhaps the hardest of these challenges was the

Djring my third year of university study (20@809) | put

mission analysis section. In order for a spacecraft to reach Apc  Acteroid
phis complex celestial optimisation calculations had to be tack:
f SR® CdzNIKSNNY2NB yIF@A3IrdAy3a |
field required much computational modelling with all known
force perturbations on the spacecraft.

Some of the unique ideas about the spacecraft included vary
ing angle ion thrusters which would have to be developed with
high thrust and exceptional control. These thrusters would point
at very slightly different angles during the tractor phase in order
to counter external forces such as solar radiation pressure
Other ideas on the spacecraft included partial folding solar pan
els for orbit tracking and unique scientific payloads designed tc
YL ' LRLIKAAQ IANI QAGEGA2Y LT F)
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Near-Earth object impacti t h e

By Dr. Graham Swinerd
Reader in Astronautics
SES, University of Southampton

T ) . , Research in the School of Engineering Sciences at the Unive
here are large numbers of objects in orbit around the Sun, ) .
sity of Southampton, led by postgraduate student Nick Bailey

(asteroids and comets) which come close to, or cross the orbit gf,q supervised by Graham Swinerd and Hugh Lewis, is aimed
the Earth. Referred to as neBarth objects (NEOs), these celesyssessing the social and economic cost of the impact of small tc
tial bodies pose an impact hazard to the Earth which has theogerate sized objects (50 to 500 m diameter). The researcr
potential to cause a natural disaster, requiring consideratioRnows that a worstase scenanio is an ocean impact of an object
alongd ARS 20GKSNJ WY2NB FF YALAL NRun®b08 t, dwhibhBubllidTdude a 4829 on'a §loba? schid
quakes, floods or hurricanes. Although NEO impact events aBincipally because of the impa@ Sy SNI G SR (& dzy I
much less frequent, there is nevertheless a growing awareneggopagate the impact energy efficiently to very distant shores.
of the threat that they pose to populations and infrastructure,The research has led to the development of a software tool to
and governments are beginning to consider what measures theytimate casualty numbers and the cost of infrastructure dam-
need to take to protect their citizens. age as a consequence of such an event. Both land and ocea
impacts are simulated, and a diversity of impgenerated ef-
NEO impact research is currently inhibited by a lack of fundingscts are modelled, including crater formation, ejecta effects,
and the relatively small resource available is being devoted t@epall radiation, and the propagation and damaging effects of
NEO survey work, and feasibility studies of spacecraft missighstwaves, seismic shockwaves and tsunamis.
strategies designed to deflect objects which pose an impact risk
to the Earth. The survey work involves the discovery, observa-the simulation software provides estimates of human casual-
tion and orbit determination of NEOs in solar orbit, which is §es, and the cost of infrastructure damage. However, in the
very necessary process required to help us assess the scale apdence of detailed experimental evidence (clearly we have yet
magnitude of the threat. This research suggests that currenthy \witness such an event in a significantly populated areal), the
there are roughly 1,000 near Earth asteroids of diameter great@ipupling between the impaejenerated effects and population/
than 1 km, and about 100,000 with diameters greater than 10frastructure was very difficult to model. As a consequence,
m. However, the numbers are very uncertain, which underliegere was no way to ensure the reliability of the absolute values
the requirement for more and better observations. Such surveys these estimates. To overcome this difficulty, methodologies
work is excellent at identifying and tracking the larger objects, sg x ¢ yI WNBEFGABS SadAaylisSaq ¢
it would be very unlikely that an object in excess of 1 km in sizgystrated in Figure 1, which shows the result of simulations in-
would suddenly be discovered to be on trajectory leading to ajolving impacting objects with radii of 25 m, 125 m and 225 m,
Earth impact in the neaterm, say within weeks. However, the corresponding to local regional and globaiscale impact
sensitivity of the survey techniques is such that huge numbers @f,entsThese objects were assumed to be spherical, stéray
smaller objects (say in the diameter range 50 to 250 m) remalfsteroids with an impact speed of 12 km/sec. A grid comprised
undetected. Consequently it is possible for one of these smallgf |ongjtudinal and latitudinal cells abouf B size was superim-
4O0FtS AYLI Ol2NE (2 adRRSY( & WQP hch thd GlobdiheBokadhy, brf WA imphdf Ras sifURtec
shortterm impact threat. into the centre of each of these cells. The casualty and infra-
structure damage estimates were calculated for each such im-
Research indicates that even a small object (50 m diameteghct, and then the grid cell coloured according to the severity of
falling to Earth would cause a disaster, with loss of life and cog{e impact consequences. Figure 1 shows the estimates of hu
G2 AYFNI &0NHZOGd2NE 3INBF GSN 0 ﬁéin%asuﬁlﬁe&‘.‘BAlth&@f? HeDap3bitd Falids fcdhnotFbd dali
The frequency of such an event is not insignificant, the last ongted, nevertheless the method allows an assessment of which

occurring in an uninhabited region of Siberia in 1908. The objegkographical regions are most at risk from land and ocean im-
broke up in the atmosphere I y  WI & NctzMeailly@lat- pacts.

tened 2000 krh of forest, an area equivalent to that inside the
M25 London orbital motorway.
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Figure: Global grid simulations of casualty estimates for impactors of a specified size.
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