Zagreb, 03.09.2015.

PRAKTICNA ASTRONOMIJA U SKOLI:

IZBOR TEMA PRAKTICNOG /
ISTRAZIVACKOG RADA NA
NATJECANJU IZ ASTRONOMIJE

Korado Korlevic, korado@astro.hr
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PREMISA:

Ljudsko drustvo je postalo kompleksan i sustav koji se
moze odrzavati samo znanjem | razvojem

CINJENICA:

~5-10 % ucenika ima
izuzetne sposobnosti
(talent) za podrucja
znanosti i tehnologije.

~ 2% je darovito

~ 0.2 % ima liderske
sposobnosti

...... darovitost koja Ceka na
budenje!




UcCenici koji ne zavrSavaju srednju Skolu - SAD

1Q Range Frequency %‘i;ﬂg;lcv; Typical Educability Eng);g};l:ll:nt
Below 30 >1% >1% below 30 Illiterate Unemployable. Institutionalized.
30 to 50 >1%? >1% below 50 1st-Grade to 3rd-Grade Simple, non-critical household chores.
50 to 60 ~1%? 1.5% below 60 3rd-Grade to 6th-grade Very simple tasks, close supervision.
60 to 74 3.5%7? 5% below 74 6th-Grade to 8th-Grade "Slow, simple, supervised."
74 to 89 20% 25% below 89 8th-Grade to 12th-Grade Assembler, food service, nurse's aide
89to 100 25% 50% below 100 8th-Grade to 1-2 years of College. Clerk, teller, Walmart
100 to 111 50% 11in 2 above 100 12th-Grade to College Degree Police officer, machinist, sales
111to 120 15% 1in 4 above 111 College to Master's Level Manager, teacher, accountant
120 to 125 5% 11 in 10above 120 College to Non-Technical Ph. D.'s. Manager, professor, accountant
125t0 132 3% 11in 20 above 125 Any Ph. D. at 3rd-Tier Schools Attorney, editor, executive.
132t0 137 1% 1in 50 above 132 No limitations. Eminent professor, editor
0.9% 1in 100 above 137 No limitations. Leading math, physics professor
150 to 160 0.1% 1in 1,100 above 150 No limitations Lincoln, Copernicus, Jefferson
160 to 174 0.01% 1in 11,000 above 160 | No limitations Descartes, Einstein, Spinoza
174 to 200 0.0099% ;&;‘?;Z’OOO No limitations 137 to 150

80 %

20%



European Union :

PREMISA:
European Union,... a society based on
knowledge.




PREMISA:
Security through Science.
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Republika Hrvatska :

PREMISA:
Tezimo prema drustvu koje se temelji
na znanju.




rid

Agencija za odgoj i obrasovanje
Education and Teacher Training Agency

* ée’éh x

* Izgradivati sustav edukacijske potpore, smotri i radionica koji uCenicima,
mentorima, Skolama i programima omogucava izvrsnost u edukaciji darovitih na
globalnoj razini.

 Hrvatski edukacijski
prostor razvijati kao

- Zagrebacka Zupanija
cjelinu. < iy

Krapinsko-zagorska

* Treba osmisliti sustav Grad Zagreb
vrednovanja programa |
njihovih nositelja.

NATJECAJ MZOS -a ZA FINANCIRANJE PROGRAMA O.S.
2004/2005 - prema objavijenom na. www.mzos.hr



Razlike u pogledu na: “Hrvatsku kao drustvo bazirano na
znanju":

UNUTAR R. HRVATSKE:

. Drzava, d
* Gradanstvo S

» Crkva (vjerske organizacije)
 NGO:i (ne vladine organizacije)
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RazliCitost pogleda na: “Hrvatsko drustvo bazirano na znanju":

®@® BRITISH
®® COUNCIL
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* Europska komisija (European Council)
« NATO/OTAN - USA

« M. kompanije, pojedinci, grupe

« Strani edukacijski lanci.

 Strane Sci/Tech zaklade, kulturni centri
 Antiglobalizacijski i ekoloski pokreti
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CINJENICA:
5-10 % ucenika ima predispozicije (talent ili
darovitost) za podrucja znanosti i tehnologije.

PITANJA:

 Gdje su i kamo nestaju u svakodnevnom zivotu ?
« Zasto se ta darovitost ne manifestira kod svih?

« Kako ih otkriti?

« Kako ih motivirati?

« Kako ih zastititi?

 Imamo li mi pravo to raditi?
« Kako to financirati ?




g TR .l NOVA PITANJA:

Od svih darovitih ucenika, iznimno malo njih
manifestira darovitost. Gdje grijeSimo ?

- obitel}?
- Skolski sustav?
- druStvo?




FUTUROLOGIJA | EDUKACIJA, odgoj za buduc¢nost
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BUDUCNOST

+20 years

Future cone - (in "N" dimensional space), a method for visualizing possible, probable, and
preferable futures.

Psychohistory - is a science described in Isaac Asimov's Foundation universe which combines
history, sociology, and mathematical statistics to make general predictions about the future
behavior of very large groups of people.



CILJ:

* Podupirati ucenicke potrebe | motivirati ih da
Izraze svoj talent | darovitost, pomagati ih u

osobnom rastu kako bi postali eksperti I lideri u
bliskoj buducnosti



NYEX

NETWORK OF YOUTH EXCELLENCE
research experience for students below 21

PREMISE:

* Izmedu 12 i 21 godina starosti je dob samootkrivanja, kada adolescenti
istrazuju svoje mogucnosti i ograniCenja, te traze svoje mjesto u drustvu.

« Znanost i istrazivanje nude jedinstvenu priliku za mlade da utaze svoju
potrebu za odgovorima i ispitaju svoje intelektualne dosege i mogucnosti
koje pruza drustvo.

* Istrazivanja u laboratorijskim uvjetima i interakcija sa mentorima /
znanstvenicima i drugim uCenicima pruza novo drustveno okruzenje gdje
mogu pokazati svoje sposobnosti i pronaci uzore.

* Diljem svijeta sve veci broj inicijativa osigurava mogucnost ukljucivanja u
istrazivaCke procese za motivirane ucenike osnovnih i srednjih skola.

www.nyex.info




KAKO TO OSTVARITI?




Evaluirati

Sazimati

Analizirati

Primjeniti

Shvacati, opisati, objasniti

Znati - zapamtiti

Originalna Bloomova taksonomija
strukture razumijevanja — industrijska revolucija, odgajanje “standardnog”
radnika




Revidirana
Bloomova
taksonomija

“Nova” postindustrijska
ekonomija

Shvacati, opisati, objasniti

Znati - zapamtiti

Based on an APA adaptation of Anderson, L.W. & Krathwohl, D.R. (Eds.) (2001)



MOTIVACIJA:

BAZICNA:

Kisik

voda

hrana

potreba za spavanjem i odmorom
zastita od atmosferskih utjecaja
seks

fiziCka sigurnost

MOTIVACIJA RASTA:

potreba za “ljubavlju” i druzenjem
pripadnost grupi
samopostovanje

postignuce

kompetencija

reputacija

status

prestige

potreba za zadovoljavanjem
radoznalosti

istrazivati

otkrivati



Postignuce, radoznalost

Za populaciju darovitih hierarhija motivacije je
radikalmo razli¢ita! Neke od mitivacija rasta su snaznije
od bazi¢nih potreba.

Taj sindrom ima I svoje ime “ovisnost o otkrivanju”
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“Where no man has gone before”




ASTRONOMIJA:
“Gdje ljudska noga jos nije stupila”
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CAMPUS

per le eccellenze scientifiche delle scuole
elementari della Comunita Nazionale Italiana

Visnjan — Visi ,
C AJMIPUS 2014 -Isse:;jtngre,lsg%h-%%c.)zols.

PERSE ECCELLENZE SCIENTIFICHE . - Maggio, ....19.-25. 2014.
de Ik sc( loclv.m ntari della Comunita Nazionale Italiana o ‘

19 al 25 maggio 2014
Osservatorio di Visignano

QN>

This project has
been funded with
support from the
Italian Ministry
of Foreign Affairs




.. :CAMPU“S 2015 CAMPUS s

. : e - PER LE ECCELLENZE SCIENTIFICHE
- PER LE, ECCELLENZE SCIENTIFICHE

* delle scuole clcmcma.ri della Comunita Naz'i_mmlc ltaliana
* delle scuole elementarj della Comunita Nazionale Italiana
- » © : B

Maggio 2015, OsserVaforio di -Visignano

CAMPUS per le eccellenze scientifiche
delle scuole elementari della Comunita
Nazionale Italiana, Visnjan — Visignano,

- Maggio, 2014.-2015.

&
! UNIONE ITALIANA Universita &%
ol
Talijanska unija - ltalijanska Unija P‘“Pf’!"“‘
di Trieste




HRVATSKA — SLOVENSKA
ISKUSTVA u radu darovitima,
Astronomija, 1970" — 2000’

Jedan od najboljih sustava u svijetu!




Large Synoptic Survey
Telescope (LSST) —8.4 m
pocCetak rada: 2021.

: Wi
Dr. Zeljko Ivezi¢ i Dr. Mario Jurié



Dr. Marina Brozovié

- Duke University
- Fermi Laboratory
- CALTECH - 200
- JPL - Pasadena

Fermi Lab. days




Dr. Vernesa Smolc¢i¢

- Physics department -University of Heidelberg
- Argelander Institute for Astronomy (Bonn, Germany)




Dr. Vibor Jelié

Cosmological 21cm experiments:
Searching for a needle in a haystack

Netherlands Institute for
Radio Astronomy (ASTRON)
member of the LOFAR-EOR




Dr. Branimir Sesar

Variability and outer halo structure using RR Lyrae stars

University of Washington,
Seattle

Sesar et al. (2009)




Dr. Silvija Gradecek

MIT - GRADECEK GROUP
Laboratory for Nanophotonics and
Electronics

Principal Investigator
Assistant Professor of Materials
Science and Engineering




Dr. Slaven Garaj

Harvard University

Slaven Garaj :: Research

[$laven@Harvard: ~/ Home/ Research/> _

Review Articles

¢ %/ Brouet, H. Alloul, 5. Garaj, L. Forro: NMR Studies of Insulating, Metallic, and S
Correlations and Jahn-Teller Distortions, to appear in Springer Review Series.

¢ Andrzej Sienkiewicz, Marek Jaworski, Slaven Garaj, Laszlo Forro, Charles P. Sche
Biophysics: from Rapid Mixing Stopped-Flow to High-Hydrostatic Pressure ESR, C

¢ | Forro, J-P. Salvetat, J.-M. Bonard, R. Bacsa, N. H. Thompson, S. Garaj, L. Thie
Degiorgi, A. Bachtold, C. Schonenberger, S. Pekker, K. Hernadi: Electronic and m
Science and Application of nanotubes, 297-320, ed. Tomanek and Enbody (Kluwer
2000).

Patents
¢ Patent Number. W0O03023806, FIELD ELECTRON EMITTING DEYICE, Publicatior
Peer-reviewed Articles

Strongly Correlated Electron Systems

¢ F. Simon, A. Janossy, T. Feher, F. Muranyi, S. Garaj, L. Forro, C. Petrovic, S. Bui
Field Induced Density of States in Superconducting MgBs: Measurement of Condu
cond-matA0302620

¢ Slaven Garaj, Takashi Kambe, Laszlo Forro, Andrzej Sienkiewicz, Motoyasu Fujiw
TDAE-Cgn organic ferromagne, Phys. Rev. B 68, 144430 (2003)

¢ T. Kambe, S. Garaj, L. Forro, M. Fujiwara, K. Oshima: Temperature induced de-po
697-698 (2003).

* % Brouet, H. Alloul, 3. Garaj, and L. Forro: Persistence of molecular excitations ir
metal to insulator transition at high temperatures, Phys. Rev. B 66, 155124 (2002).

* % Brouet, H. Alloul, 5. Garaj, and L. Forro: Gaps and excitations in fullerides with
KaCga, Phys. Rev. B 66, 155122 (2002).

¢ Ferenc Simon, Slaven Garaj, and Laszlo Forro: Comment on "Low Temperature M:
Polymers", Phys. Rev. Lett. 87, 12973 (2001).

¢ F. Simon, A. Janossy, T. Feher F. Muranyi, S. Garaj, L. Forri, C. Petrovic, S. L. B
Canfield: Anisotropy of Superconducting MgBz as Seen in Electron Spin Resonanc
047002 (2001).

* % Brouet, H. Alloul, Thien-Nga Le, S. Garaj, and L. Forro, Role of Dynamic Jahn-T
Studied by NMR, Phys. Rev, Lett. 86, 4680-4683 (2001).

Nanostructures

¢ | e Thien-Nga, Klara Hernadi, Edina Ljubovic, Slaven Garaj, and Laszlo Forro: Mect
Manntihee fram Matalutic Particlae hann | ot 2 1349 - 1387 20071



Dr. Marina Rejkuba
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Publications in Refereed Journals

¢ Borssova, J., Minniti, D., Rejkuba, M., Alves, D.R., Cook, K. H. & Freeman, K.C., 2
"Propertiss af RR Lyras stars in the Inner Regions of the Large Magelianic Cloud"

¢ Dirsch, B., Richtler, T., Geisler, D., Gebhardt, K., Hilker, M., Alonso, M.V., Forte, J.
D. & Rejkuba M., 2004, AT, 127, 2114

"“The Globular Cluster System aof NGC 1399. HIL VLT Speciroscopy and Database"

Download from astro-ph.

¢ Richtler, T., Dirsch, B., Gebhardt, K., Geisler, D., Hilker, M., Alonso, M.V, Forte, ]

D. & Rejkuba M., 2004, AT, 127, 2094

"The Globular Cluster System af NGC 1399. Il Kinematics of @ Large Sample aof Globular Cluster
Download from astro-ph.

¢ Rejkuba M., Greggio, L. & Zoccali, M., 2004, A&A, 415, 915
"Stmulating the recent star formation history in the halo of NGC 5128
Download from ADS.

¢ Jordan, A., Cote, P., West, M.T., Marzke, R.O., Minmti, D., Rejkuba, M., 2004, AT,
"Hubble Space Telescope Observations af cD Galaxies and their Globular Cluster Systems"
Download from ADS.

o Minniti, D., Rejkuba, M., S.J. Funes, J.G. & Akiyama, S., 2004, ApJ, 600, 716
"Optical Counterparis aof X-Ray Point Sources Observed by CHANDRA in NGC 5128: 20 New Gio
Download from ADS.

¢ Rejkuba, M., 2004, A&A, 413,903
"The distance to the giant elliptical galaxy NGC 5128

ESO — VLT, Sierra Paramal



Ana Bonaca

- Yale University




Aleksandar 1 Stefan Cikota

- Zurich University

- Observatory La Sagra




Sto ¢éini dobar
ucenicki
istrazivacki
projekt?

* multidisciplinarnost

_ * inovativnost

&8« definiranje problema

 eksperiment,
opazanja i podatci

* rezultati

 analiza

« zakljuCak

* prezentacija




PROJEKT

Faktori koji odreduju uspjesnog istrazivaca:

* motivacija
* mentor

* obitelj

e grupa

e literatura

e oprema



UCENICKI ISTRAZIVACKI PROJEKT!I

~ The NEWFIRM HETDEX Survey® Studying Galaxy Growth

TRAZILICE:

 Student Astronomy Projects (stariji)
« Hands-On Astronomy Activities (mladi)

50 @ THE SKY IS YOUR :
_‘ o . LABORATORY
C .Advanced Astronomy
! ne - Projects
=i i . ‘.fo_r Amateurs
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Najpoznatije svjetske smotre ucenickog
stvaralastva (students projects)

t‘r’ﬁf

u\/\ lg
- R = pHILPS
* Philips Contest —> EU Contest

e Intel Student Research Contest — USA in-tel

* Korea Yacult co - Student Scientific .
Invention Contest ‘WorR2E

i Google
‘\' Science
Fair 2014




~ —
Sv‘/;‘% European Union Contest for Young Scientists
\gH1l s

S

European
Commission

=

The Astronomical Unit and the Venus passage, contestant(s): Martin Ryberg Sagrensen



Julian Petrasch, who won the special ESO prize at the 21st European Union Contest for Young Scientists (EUCYS), during his prize trip to ESO’s
La Silla and Paranal Observatories from 7—13 February 2010. Here he stands on Cerro Paranal in front of the ESO Very Large Telescope (VLT).




SCIENCE

TALENT SEARCH
. a program of
SOCIETY
. FORSCIENCE & THE
PUBLIC

g,

EST.1942

The Intel Science Talent Search

(Intel STS)

Charles Gulian, Ossining HS, Ossining, NY
A Search for Tidally-Distorted White Dwarf Binaries in the Kepler Survey

SKOLARINE:
Basic Research
First Prize: $150,000
Second Prize: $75,000
Third Prize: $35,000
Global Good
First Prize: $150,000
Second Prize: $75,000
Third Prize: $35,000
Innovation
First Prize: $150,000
Second Prize: $75,000
Third Prize: $35,000



IMC-2015
—

URLAD
M. |-S .T.E. L.-B.A lcll'll

Song In-0Ok, Kim Tae -gi, Kim Kyung mo, Hong Jin young & Cho Mingyu. "Meteor observations of forward-
scattered FM-radio echo in Busan (Korea) in 2015“ Korea Science Academy of KAIST



KOJA PODRUCJA?

Interdisciplinarnost!

- astro - fizika

- astro - biologija

- astro - kemija

- astro - arheologija

- astro - etnologija

- racunala u astronomiji

- astro - medicina

- tehnologija instrumenata
- energetika

- tehnologije obrade podataka
- astronautika



PODRUCJA: meteori, komete, asteroidi, Mjesec, planeti,
zvijezde, ..... ocuvanje zvjezdanog neba

Nude situacije: ~ VWhere no man has gone before”

GDJE OBJAVLIJIVATI:

* Meteors observations - International Meteor Organisation
* Fireballs - WGN

* Comets - MPC

* Asteroids - MPEC, NEO Confirmation Page

* Stars - AAVSO



Timski ili pojedinaéan rad ?




Da se ne desi !

Znanstveno istrazivacka Cestitost stoji u osnovi
same znanosti. Bez obzira na glasine, lose primjer,
urbane legende, u znanosti su lazima kratke noge.
Sam proces stalne provjere svih rezultata lu€i prave
znanstvene dokaze od onih koji to nisu. Svako
namjestanje rezultata, prepisivanje tudeg, a da se
tom autoru kroz reference ne oda priznanje se prije
Il kasnije otkrije.




Odabirteme ...............7°?

Phased Data Plot for: OAM2
0% Phase JD: 2453590,655883 (Corrected for light-time)
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What is light pollution?

« excessive, scattered, intrusive artificial light

 types: light trespass, over-illumination, glare, light
clutter, skyglow...

(international dark-sky association)




SVJETLOSNO
ONECISCENJE
2002.

prema podatcima a










Visnjan 26.7.2009

M5M2% 358
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CD Spektroskop

https://pantherfile.uwm.edu/awschwab/www/specweb.htm

Hg vapor spectrum (350-700 nm)

Low- pressure Na spectrum
(350-700 nm)

High-pressure Na spectrum
(350-700 nm)







Meteor HMM - 000719
20080219 - 005217

stanice: Vidnjan - Pula

\




Tehnologija



HRVATSKA METE%M MREZA

HMM 208. - *\\
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Prvi rezultati

20 A

Godisnja aktivnhost meteora
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Corse (Corsica) V ‘

Macedonial(kYROM)

|solaiMaddalena

JAlbania
Isola‘di’Procida © 3015C000le
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Sardegna (Sardinia) 354 km Isola.di'Capri






CMN coverage 2015. @20km
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IMC-2015

All radiants plot 2007-2015

MISTELBACH

- 15.0
2008/03/03 .. 2009/02/61
y:dec [ x:ra =- 00



IMC-2015

CMN Shower Search updates o

L]
n-lalal
MISTELBACH

- From 444ZCS to 755MID, more than 100 possible new showers
- Main search on 2013.
- 20 new showers proposed to be established

- 8 parent body / shower associtations confirmed (Vaubaillon)

Q1D JEC  June rho Crgnids QOE20 MEC May beta Capricornids Q031 GAQ gamma Aquilids

00611 FLY 16 Lyncids 00522 SAP  Smathern alpha Pegasids 00632 MLD IMay lambda Draconids
00612 FEPU rho Puppids Q0623 AGC  Aumust gamma Cepheids QO3S J¥A  July xi Arietids

00613 EPY  epsilon Virginids Q0E24 | LUM lambda Ursae Majorids 00834 FO4& 61 Andromedids

00514 OMC omega Capricornids QDE2E ICY  iota Cyghids 00835 THC theta Cetids

00R15 OLE  omicron Leonids QOERE SLD  Southern lambda Draconids 00836 FS2 47 Ophinchids

00816 FMV February mu Virginids 00527 UUM upsilon Ursae Majorids QOB3F | KA lappa Aurigids

00617 ALC  April lambda Ophinchids QDE2E JED  January zeta Draconids OOB38 FFA &b Arietids

006153 AHE April 102 Herculids QOE2S EHY eta Hydrids 00639 ACF  alpha Cepheids

OO0B18 BAQ beta Aquariids

- To be done: search/confirmation on new dataset(s), redefine the
procedures and make them available public; search the old literature
for new showers



IMC-2015

New Fields of Research

- Raspberry Pi based system (Zubovic / Vida)

- Low cost: 100€

- All-in-one:

camera
capture/detect/process
Internet

- Open source software




IMC 2012

Croatian Meteor Network




CMN_Petrovsko

CMN_:-20110204_ 232041

CMN_Valpovo B
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Zabiljezeni padovi meteorita na tlo Hrvatske

1\ Hradéina
2011~ Krizevci
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_ _ IMC-2015
International collaboration and results

MISTELBACH

- Krizevci meteorite paper published

METEORITICS
& PLANETARY SCIENCE

Original Article

The instrumentally recorded fall of the KriZevci meteorite, Croatia,
February 4, 2011

J. Borawickal”™, P.Spurny?, D. Segon?-#, Issue
FoAndreit2d 0 kac® K KorlewicZ, J.
Atanackov® B G Kladnik® 7, H. mMucke®,
D. vida<2 and F. Movoselniks.®

Meteorttics & Planetary
Science

Volume 50, Issue ¥, pages

Article first published online: 18 JUM 2014 124412599 Juby 2015
CoE 101111 imaps. 1 2464

& The Meteoritical Society, 2015,

“Krizevci can be ranked among the 10 best
documented falls.”

“Krizevci became the first meteorite recovered on the
basis of amateur meteor network.”



IMC-2015

New Fields of Research

- Radiometer for everybody: I
data aquisition in the CMN way |
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Projekt nadzora zemljine ionosfere tijekom ulaska meteora
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Phased Data Plot for: 0AM2
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Collaboration: ~150 scientists from

Am. Museum Nat. History

Astrophysical Inst. Potsdam
U. Basel

Cambridge U.

Case Western Reserve

U. Chicago

Drexel U. 1 L
Fermilab It -
Institute for Adv. Studies o
Japanese Participation Grp

Johns Hopkins U.

JINA

Kavli Institute for Part. Astro.
Korean Scientist Group
LAMOST (China)

Los Alamos Nat. Lab

Max Planck Inst. Astron.

Max Planck Inst. Astrophy.
New Mexico State U.

Ohio State U.

U. Pittsburgh

U. Portsmouth

Princeton U.

US Naval Obs.

U. Washington
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DENSITOMETRIJA, trenutak kad
ljepota postaju podaci
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Astrofotografija
















ASTROGNOZIJA?

Samo za najmlade ucCenike i to s mjerenjem
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ARHEOASTRONOMIJA @

World United Colleges Project Week - Visnjan
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Balon Stellar - Stratosfera

stratosfera

troposfera
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www.teamstellar.org




S U N C E | svemirsko vrijeme, Spaceweather - Geospace
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UV -INDE X:24.04.2004
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VRIJEME BORAVKA NA SUNCU
BEZ PREVENTIVE ZASTITE
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Sunce, UV mjerenjai i edukacija
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RACUNALA U ASTRONOMIJI




Virtualna astronomija

ESA/NASA /IPL/SOHO



SOHO comets — 1185
and counting




Snimanje
| obrada

Planetary Nebula NGC 6853 (M 27) - VLT UT1+FORS1

+1%§*’

ESO PR Photo 38a/98 ( 7 October 1998 ) © ESO European Southern Observatory Bias




Simulacije
procesa




ASTROBIOLOGIJA




Summer School of Science
Visnjan, 26. 07 -04.08. 2013

Groups and projects:

- Microbiology of
polyextremophilic (cyano)bacteria

- SenseMARS

Development of sensors aray to
measure and control simulated
Mars environment

- BiosphereMARS

Development of a low pressure
chamber for Mars environment
simulation

- TerraMARS

Search for habitable layers -
three color photometry of light
penetration in rocks

- Optional:
Development of low coast sun
light simulator

BioMARS

Exobiology or astrobiology is one of
the fastest-growing scientific disciplines
in today's sci-world, which changes our
perception and definition of life. Thanks
to constant information flow from the
space, mainly rovers on Mars surface
and orbiters which produce geological -
mineralogical maps of Mars, it is taught
that Mars is the next Earth.

The next step in our civilization
growth is the terrafroming of the
planet Mars.

Making Mars a new Earth is
relatively new concept with numerous
problems ranging from practical ones
to ethical ones, so this area is open for
new, fresh ideas and approaches.

The basic idea of BioMARS projects
is defining potential areas of our
contribution, launching new projects
which will add "something ours" in
understanding and making Mars "New
Earth".
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UV zarulje u komorama

Police u komorama

Cep komora



Arduino

* Microcontroller
- Vanjska stanica ocCitava podatke s unutarnje stanice koja ocCitava
podatke sa senzora

« UV

 Tlak

« Temperatura
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B.subtilis (1)
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Vrijeme izlaganja

D.radiodurans

(2)

(1) 0.42 mW/cm2
(2) 0.22 mW/cm2




ZAHVALJUJEM
NA PAZNJI !



