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" Rohotic Telescopes are much more
Important than you dreamed

=5, Newton mtroduced h|s laws of motlon and
changed the world : }._. = B

e We are mtroducmg‘Rc-botlc te1escopes Wlth
the potentlal to change the worldI

* How?
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Newt’on 5%

e His three laws of mqtlon were derlved from
_ astronomy... ;

-* They were apphegl eISeWhe‘re an-d powered_ |
the industrial revo‘ru{‘lon...:, : :

— Machines of allkinds...
— Steam ‘Engines, Guns and Rockets

— Rallways and Cars |
— Petrol'engines — jets and aircraft...
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“How can Astronomy repéat.....?

* with Robot telescopes it can make. a massive
contributions- to our economles....... :
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'Unemp]oyment IS @ massive 'prebiem :

. Unemployment for the young

=5, Unemployment for oIder people caught up in
Change... - AN o i -

Q. -

— Change to move mé'ﬂ'ufattun-ng to IQW WETLE
economles Eais Ve

— Change to move service |ndustrLes to’low wage
economies : :
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We need the skills for innovation and
creativity — for'a Knowledge Economy

= ® = A -
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* ltis deveioping.thfé:.s’kﬂ.ls. of i’nr_iov’iaﬁdn and
creativity that robotic telescopes _ggan'deiiver ;
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What |s the Knowledge Economy?

* The World Bank the UN"and manyother

deta|I a knowledge economy and what it
requires... = ° . .

- .°. \‘ o

* Aknowledge ecoﬁomy IS where de5|gn and
innovation in new. nroducts and services is the
key to the economy with robots doing the
manufacturing and most of-the services....

* There are vast opportunl’nes with mnovatron
and creativity......
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The Knowledge Eceﬁo’fﬁy |

* Rol_ooté UELGCRUGRIERNS produced p.roducts-
= Pe’ople'innbvate°t(3 make the products better

~* Localisation i fashion and. de.S|gn in food
furniture, cIothmg~and"more speuallst products

such as classic cars.: e
e Creative mdustrles in ﬁlm TV, and a.II the new
media... : :

. Epr0|tat|on of the revolutlon in materials and bio
materials making many new products possible.
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.J’o.b's in the Knowledge Ecéhomy

€ - - ’

~* Jobs are essentlal.ly weJI pald and rewardmg

* Businesses tend to be..small since Iarge
companies are generally very poor at”
innovating.-

. I\/Iarkets tend to be web based and local but
W|th a world W|de mterest as well.
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Knowledge Economy
' Requlrements-

* The fundamental requirement is cle innovative

as and creative workforce.

e In technologlcaJ |nnovatron~.the World Bank -
the UN and manyothers regard practical
science the key to e,ducatmg for |nnovat|on
and creativity- ~ '

* Practical Science is the route. |nto a knowledge
Economy ..... Everyone agrees -
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Practical Science = .

* " Practical SC|ence s a big problem for.most
_ countries. ’

— They do not mclude p'racttcal-suence in their
school curricula _'-I.;. .

.. - - - - -

— Where it existssit- |s -normaIIy in af'ter school clubs

" Science clubs = et
- Raspberry pie clubs- |

2 Gardening and eooking are not totally removed from
practical science but most schools have dropped them.

-
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Practical Science _.(2‘).

"« Where practlcal science exists I|ke in the UK it
Is regarded as exgenswe‘.requrrmg

-— Laboratories :
— Laboratory technicians
—Teachers who can teach practlcal science
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~ Whatis PraG’fiCalS.cieﬁéé?'

. Questlon the world around us..
. Develop a tbeory as to why it is I|ke it is..
~* Test out the theo.ry wahan experlment
e Evaluateithe resul’cs of'the experlment

* Was your theory true or not? ..

' — how far does it go in descrlbmg the real world?
— How must you alter it to describe it better?
— How can.you'furt_her.test it?

15 May 2014 John Baruch Bologna 2014




Practical Science -

* Practical science is about deve.lopir_'agihe' skills
_ of innovation and creativity..... ’
ARG 5 .

- .‘..°.. “ y-—

Q.v-’
‘ -

— How can we do an°éx'perrment to test’ out our -
|deas about the real’ world? -

— How wiell W|II this experlment test out our theory?

— How can we innovate and creatlvely make our
experiment better? S
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. Practical Science -

e Practical Science is about addreési.ng. problems and
. using the available'technology to find a solution.

* This is exactly the same’ cha’llenge that’ smaII
businesses face.....* - ;

— How can | innb'vgte énd creative’ly.ma'ke a solution to a
problem:- a solution that | cansell?
— What can | create that is entlrely new and people will

want?
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‘How to deliver Practical Stience? -

+ Without trained téachers.... =
* Without laboratories or techmuans

— Of course with Robots....: Robet science
~ laboratories that you can access on the Web...
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“Germany décfded to set up a Robot
" Chemistry Laboratory...... " .

o | believe it cIosed‘thls.year éfter'lS years with
littte progress and m%my probléms | can no
Jonger find it on the web.

* No others hrave been tried apart from
robotising a. few’ chemlstry and phy5|cs
experlments
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: Ast’rc’momy with Rob,ot_é s I'de'al'

* The.whole Iaboratory IS easily acce551ble the
. © _universe goes overyour head every nlght

-» With a robot tele§cope \IDU“-can do everythlng
that astronomers caﬂ..do ~

. Astronomy is the only pracﬁcal suence that
can be robotlsed.....:-- .
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Astronomy can deliver.Practical Science

o The key forpractlcal science is

— being Innovam/eand QI’EéTIVé in the experlments
to test out your |de'as e s :

— Thinking about‘why "and how- and how better..... :
— Having the tools to analyse the resulfs......
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The Bradford RobOﬁC-Te.|e.5.CObé-(BRT) :

_« The Bradford Robotic is an example of this
' — There are dbzens of experlments that students can do

in optical astrorfoy coverjng all the-urricula-that we
know up to first. yéar.l untver5|ty. i

— They need to think wby~these experlments and how
. they can make tF1em better..... *.

* The BRT delivers Prac'tl-caI°SC|'ence ......

* Practical-science develops the.skllls of innovation
and creativity.....

d
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Practical Science — Do governments know?

* Yes and no.’

— Th|s vearthe Bradford Robotlc Telescope Ied the
‘presentation to the British Gevernment from the
research Counctl showing how we were contributing

to building a knowledge ¢ economy‘

* Inlreland, China-and-PSland there are projects
going on.to demonstrate the vaIue ef astronomy

« Nature 13 March 2014 has a piece about the
importance of practical suence and robotic -

telescopes
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e.g. Practic,al Sci'enc,e-i_n China
* Practical Suence |s not taught i in Chmese
_ Schools - .

- The Chinese Govqrnmen‘t isvery-keen to
include creativity- a-nd J.nnovatlon in their

education system...0

T they see practical suence as aroute to
developmg innovation and creatlvrcy
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The Chinese Examination System -
* In China everything is determined »py’.yqurmarks
- in the Chinese School Leaving Examination — the
Gaokao: =55 .. .- e |

e This year a pilot programme IS rurmmg in the
Beijing Area (about 3Q mllion people) in which a
practical science project can contrlbute tothe

‘Gaokao marks
* The only project Ilsted IS the Bradford Robohc
Telescope!
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The Future for Robotic;'T_.eI’e.s'co'pe's-

e In Europe
— A major |tem must be dellvermg practlcal science
L 4
for school chlldren e =X e ©

— \We would be very.please-d to, work with others-to
develop such a.prac.tlcal suence network

—A telescope whichr dellvers practjcal'.suence for
50% of the time can-spend the remaining 50%
servicing research and amateur.astronomers:
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- Delivering Practical Science

. 9'9.9%.of.the BRT users deVe’Ioping.in.ndvatic.)n and
_ - creativity follow the paths laid out and ask for
‘standard observatjons: Ihu&\ﬁe.can service a million

USGFS : .-

.‘ba P

 We now have 150, OOO users Most are school ch|Idren
and they have the prlorlty Most of the .telescope time
is taken with amateur astronomers and research
programmes

 BUT the BRT needs to be mtroduced by
Astronomers...
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Space IS aIso reaIIy excmng....-.. *

°Rosetta o
~sMars s

\. e

* The new mtere-s:t in the IVIoon
* The search for Ilfe ;

* The new really big teiescopes
. Grawtatlonal Waves
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70°0°/B- O groundtrack

Clementine Mission

Uncontrolled Image Mosiac

Lunar South Polar Region
. Orthographic Projection
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The best ﬁnder ofplanets:.

'The Nasa Kepler Sa,teillte ‘ 5

LS ...-‘.'“'
. n "
. “»




Radjo Teleséope: total area 1km'.
- -square” -~
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A new descrlptlcn -of the
| Unlverse m 2009

: ._ ¢ Not Bllllohs of galaxes with bi”lOnS
of stars = -~ SEa=
+ Now Billions of galaxies with billions
of PLANETS |
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ASt_rénbmy: Exciting- and _Im°p'or;ca'nt- .

. 'As'troriomy'dOes hold a key to genera,ﬁng jobs

.+ _in future knowledge economles

-* How can astronomers th:h 'FObO-l‘IC telescopes
deliver - e ® - » '

. J—ow can they. persuade GoVernment that they
are still as important as Newton....’..
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We rieed to create jobs for our people-

* The skills of innovation:and créa’.tiv_ity,o.pen up
_ the. Knowfedge Economy :

-* Practical Science j is the rbute inte developmg
technological mnoVatmn ‘and creativity

. Ast_ronomy is the iny practical sc_lence that
can be robotised and delivered on a mass
basis.

» Robot Telescopes can change the world......
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cope.org
telescope

[lwww.teles
/Ischools

http
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- Mass of star relative to Sun

Giant Gas planet

Habitable satellites ?
(ndt visible yet)

].Europa .

o

Mars

Earth &'space vehicules
Venus

Gliese 581 ¢

L o 01 - . 1 . 10

40
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Surface ice fow km7 I-100K

Soft ice ! ——— Possible melling in ce
“20km? Convection
Ratatively smoolh
undarsurface

Salty ocean )
“100 km? ,

“~
!

T-270K

~Nr

¢ )l Yavdrthamal

circulation
Rocky core
T-1500K
CREDIT: SCIENQE/DRAVID STEVENRESON






There is a great interest in finding
. Earth like planets -

" Bi.gger.tel'ésco,p.es;'.'

L d
o o- == RN A
T B
« SETI. - g
* Radio telescopes
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. Our Galaxy- the Milky Way

. Wlth the chance of ﬁndlng an Earth hke planet |
~ the same as w1nn1ng the lottery about 1 1n. 14 o8
% mllhon L s 2

? | Th‘efé Wlll bo aBont' 14000 Earths in ouf e >
"~ @Galaxy! —not the large Earth- hke planets
found almost every Week D |
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‘We live in exciting-times.
° When'l went to school..;
g —,.Only9p'loar1et.s —I?Iuto ~
* This week we haJe-rea.ched -4624 possible exo- -
planets going around 764 stars with 1022
confirmed almost all within 300 light years of
our Sun. Our galaxy’is 100, OOO light years in
diameter (0.3%) :
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light curve ——o\\’/— .

How does Kepler find planets?
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Kepler stares at tF\ou.san.o!.s of nearby Sta £
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In this smaII area of sky KEpter has
i found- . '

-8 21‘65 - Double eclipsing stars

3538 .Possibie?piéﬂte.ts;;: o

. 242 jConﬁrméd..planoets -

. 5 'Rocky planets
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* -The Super Wasp
Ptanet finder in-
the Canary
Islands

* 65 planets
- “found. 3
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Tatooine?
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Zoom In

Zoom OQOut
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