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Nino Porto (It)

E con grande dolore che dedichiamo que-
sto editoriale alla memoria del nostro caro
amico e collaboratore Antonino Porto. Morto
il 28 Febbraio e che sin da allora resta nei no-
stri cuori.

Dall’inizio del nostro per-
corso all'interno di EPM lui
ci ha supportato, dato idee §
e lavorato alla rivista con i
tanta passione; infatti a lui
dobbiamo il primo sito Mir-
ror di EPM e l'interessante
articolo sui motori di ricer-
ca. Tutti coloro che hanno
conosciuto Porto nel conve-
gno a Catania del 2007 lo
ricordano per la sua appas-
sionata partecipazione.

La notizia della morte di
un uomo come Antonino
Porto che & stato uno dei
pilastri piu importanti di EPM, che ha lavorato
arduamente per renderlo cio che & oggi, che
ha insegnato a tantissimi studenti come porta-
re avanti questa grande opera, come lottare
per avere cio che si desidera, ma soprattutto,
la scomparsa di un uomo di buon cuore come
lui ha sconvolto tutta la comunita di EPM, ri-
sposi in pace.

Inoltre vorremmo aggiungere dei messaggi
che sono stati mandati da alcuni nostri amici
da tutta I'Europa.

1VId011d4

Sono molto triste di sentirlo. Il Corano dice
che Allah é sempre con i migliori ...
Senol, Kastamonu, Turchia

Siamo attoniti per la repentina scomparsa
del nostro amico e compagno di EPM,
Nino.
Noi non dimenticheremo mai la sua
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laura.patanel8@gmail.com

Antonino Porto

Nino Porto (En)

It is with great grief that we dedicate this
editorial to the memory of our dear friend and
precious contributor Antonino Porto. He
passed away on 28 February and we have
w missed him ever since.

From the very start of the
Y - magazine he had been a
" keen supporter of the idea
’-and worked on it and for it
% with great passion; in fact
* his was the first Mirror site
= of EPm and an interesting
article on the Research ma-
. chines. Those who met him
| at Catania Meeting in 2007
will remember his silent,
passionate participation.

The news about Porto’s
dead who was a pillar of
EPM, who worked so hard
to build what it is now, who
taught some students to fight to reach what
they want, but overall the loss of a men with a
good heart like him, shocked all EPM group
which is close to Porto’s family in this sad mo-
ment and wishes he rest in peace

We received many communications from:

Kastamonu, Turkey
Kaiseri, Turkey
Bucharest, Romania
Thessaloniki, Greek
Landgraaf, Netherlands
Catania, Italy

Cadice, Spain

Le Mans, France

We also wish to include some of the messag-
es we received from our friends all over Eu-
rope, we know that you also will miss him.

PMagazine



gentilezza e amicizia durante il nostro sog-
giorno a Catania. Riposi in pace.
Gruppo EPM di Salonicco, Grecia

Se ne va una persona speciale, un gran si-
gnore, una compagnia deliziosa, colta e ironi-
ca.

Elena Calcagno, Boggiolera, Catania, Italia

Sono veramente dispiaciuto; il suo lavoro mi
ha aiutato a crescere. Spero che il lavoro di
EPM possa continuare e coinvolgere sempre
piti i ragazzi, mi ha aiutato tantissimo.

Manuele Gangi, Universita di Catania Italia

Il prof. Porto: una brava persona, reazionaria
ma giusta, un uomo che non aveva paura a
mostrarsi come era e non ipocrita, e invec-
chiando apprezzo sempre di piti questa dote,
quasi scomparsa.

Maria Teresa Ciancio, Catania Italia

il prof. porto é stato davvero un maestro e la
cosa fondamentale che mi ha insegnato é per-
mettere che gli altri mi insegnino le cose della
vita, e quindi ad aver fiducia nel prossimo e
tutto questo solo col suo comportamento, il
suo modo di essere e di fare.

Daniela Trippa, Universita Catania

Addio Nino, resterai sempre nei nostri cuori!

Nino Porto (Ro)

Este dureros sa dedicam acest editorial
memoriei  dragului nostru prieten si
colaborator de neinlocuit Antonino Porto. A
trecut la cele vesnice in 28 februarie si i
simtim incontinuu lipsa.

De la inceputul editarii revistei a fost un
temerar sustinator al ideilor pe care le-a
promovat cu mare pasiune, de fapt, lui fi
apartine prima imagine a site-ului EPM si

Bye Nino, you will always be in our hearts!

So sad to hear that. the Quran says that Al-
lah is always with the good ones...
Senol, Kastamonu, Turkey

We are shocked for the sudden death of our
friend and partner in EPM, Nino.

We will never forget his kindness and friend-
ship during our visit in Catania.

May God rest his soul in peace.

EPM Editorial Group, Thessaloniki Greece

An educated person, a funny one, a good
company; a special person has gone.
Elena, Catania, Italy

I’'m really sorry, | did not know him but his
work helps me really much. EPM continues to
work, it helps me really much.

Manuele, University of Catania, Italy

I’'m really sorry for Porto’s dead, a good
man, without fear to show him how he really
was, | love this skill, almost disappeared now-
adays

Maria Teresa, Catania Italy

EDITORIAL

| can say that Porto was a life teacher and he
taught me to let the other people teach me
something, now | trust other people and this
is only thanks his behaviour.

Daniela, University of Catania, Italy

Nino Porto (Tr)

Blylk bir Gzlntlyle, bu yayini sevgili
arkadasimiz, degerli katki saglayici
Antonino Porto’yu hatirlamak Uzere
adadik. O, 28 Subat’ta vefat etti ve bizler
onu Oliminden bu yana 6zllyoruz.

Derginin baslangicindan bu yana, O
daima blyldk bir gayretle calismis,
dislincesinin kesin bir destekgisi
olmus, buylik bir tutkuyla bunun




cercetarii. Cei care au participat la Intalnirea
din Catania din 2007 fisi vor aminti depre

articolul de mare interes despre instrumentele

icin calismistir; aslinda onun fikri
EPM’nin ilk yansimalariydi ve Makinalar
arastirmasi lzerine ilging bir makale idi.
2007 Catania Toplantisinda onunla

participarea sa discreta si entuziasta.
Vestea despre

moartea lui Porto

care a fost stalpul de §2. %
sustinere pentru S
EPM, care a muncit [
mult ca EPM sa fie |
ceea ce este acum,
care a finvatat elevii
s3 lupte pentru a-sif
atinge scopurile, al
socat pe toti
membrii EPM, caref
este  alaturi de
familia lui In aceste
momente de tristete
si transmite sincere condoleante.
Am primit condoleante din:

Kastamonu, Turkey
Kayseri, Turkey
Bucharest, Romania
Thessaloniki, Greek
Landgraaf, Netherlands
Catania, Italy

Cadice, Spain

Le Mans, France

1VI4d011d4

Dorim sa incluem aici cateva din mesajele
primate de la prietenii din toata Europa,
carora de asemenea Porto le lipseste.

Adio Porto, vei ramane
totdeuna in inima noastra!
Grupul Editorial EPM, Italia

pentru

Atat de trist sa auzim aceasta veste. Coranul

spune ca Alah este intotdeauna cu cei buni...
Senol, Kastamonu, Turkey
Suntem socati de moartea subita a

prietenului si partenerului nostru la EPM,
Nino.
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Balcony to Valle del Bove

tanisanlar, onun
A sessiz ve tutkulu
~ katihimini

" hatirlayacaklardir.

EPM’nin bir
ayagl olan ve
bugiini insa
etmek igin ¢ok
¢alisan,
O0grencilerini
istediklerine
ulagmalari icin
savasmalari
konusunda
disindiren
Porto’nun olimi

hakkindaki haberler, Porto’nun ailesine
bu kétl aninda yakin olan EPM grubunu
sok etti, huzur icinde olmasini dileriz.

Bize ¢ok sayida iletisim formu ulasti:

Kastamonu, Tirkiye

Kayseri, Tlrkiye’den

Bucharest, Romanya’dan

Thessaloniki, Yunanistan’dan

Landgraaf, Hollanda’dan

Catania, italya’dan

Cadice, ispanya’dan

Le Mans, Fransa’dan

Ayrica, Avrupanin her vyerindeki
arkadaslarimizdan bize ulasan mesajlari
da dahil etmek isteriz, ayrica bizim de
onu Ozleyecegimizi biliyoruz.

Hosc¢a kal Nino, Her zaman kalbimizde
olacaksin!

Bunu duymak ¢ok tzucd, Kuran, Allah’in
daima iyi olanlarla birlikte oldugunu
soyler.

Senol, Kastamonu,Tiirkiye

EPM ortagi ve arkadasimiz Nino’nun ani
0limi bizi sok etti. Catania’yi ziyaretimiz

PMagazine



Nu o sa uitam niciodata amabilitatea si
prietenia dovedita pe parcursul vizitiei
noastre in Catania.

Domnul sa-l odihneasca in pace!

Grupul Editorial EPM, Thessaloniki,
Greece

A disparut o fiinta speciald, educata,
veseld, un bun companion.
Elena, Catania, Italy

imi pare foarte rdu. Nu l-am cunoscut,
dar munca lui m-a ajutat foarte mult!
Sper ca EPM sa continue, deoarece Tmi
este foarte mare folos.

Manuele, University of Catania, Italy

imi pare foarte rdu pentru moartea lui
Porto, un om bun, neinfricat Tnh a arata
lumii cine era cu adevarat! Tmi place
aceasta abilitate, desi azi a disparut.

Maria Teresa, Catania Italy

Pot spune ca Porto a fost un Tnvatator
pentru viatd care m-a invatat sa-i las pe
ceilalti s ma invete cate ceva! Acum am
incredere in alti oameni, si asta datorita
comportamentului sau.

Daniela, University of Catania, Italy

Nino Porto (El)

Me peydAn pag Aumn adblepwVoUUE QUTO TO
€KOOTIKO onuelwpa otov ayannuévo dilo kat
TMOAUTIMO ouvepydtn pog Antonino Porto.
‘Eduye otig 28 DeBpouvapiov kot amo TOTE pag
AelmeL ouvexwe.

Amnoé 1o mpwto teLXOC Tou TepLodikou EPM
uTtnpée €vag €vBepUOC UTTOOTNPLKTHG TOU Kal
€pYAcOnKe yL auto pe peyalo maboc. Itnv
TMPAYUATIKOTATA N TPWIN  LoTtooeAida
avtiypado (mirror site) tou EPM aAAad kat €va
evbladépov  apbBpo ylwa TG HNXOVEC
avalntnong Atav Slka tou. Autol Tou Tov

stresince onun arkadashgl ve sefkatini
asla unutmayacagiz. Tanri, huzur iginde
ruhunu rahatlatsin.

EPM Yayin Grubu,
Yunanistan.

Thessaloniki,

Egitimli bir kisi, komik biri, iyi arkadas;
ozel bir kisi gitti.
Elena, Catania, italya.

Gercekten Gzglinim, onu tanimiyordum
fakat c¢alismalari bana gergekten c¢ok
faydali oldu. EPM c¢alismasini sardarir,
bu bize gercekten ¢ok yardim eder.

Manuele, Catania Universitesi, italya

Boylesi iyi ve korkusuz bir adam olan
Porto’nun  olimine gergekten ¢ok
zglnim.

Maria Teresa, Catania, italya.

Porto’nun bir  yasam Ogretmeni
oldugunu soéyleyebilirim, diger insanlarin
bana biseyler 6gretmesine izin vermeyi
bana dusundirdi, simdi diger insanlara
glveniyorum ve bu sadece onun
davranisi sayesinde.

Daniela, Catania Universitesi, italya.

EDITORIAL

Nino Porto (Bg)

C ronama ckpbb nocsewaBame Tasn yBoaHa
CTaTUA B NMaMeT Ha HalWuA CKbMN NPUATEN U
6naropofeH cbTpyaHUK AHTOHMO MopTo. Ton
noynMHa Ha 28 d¢eBpyapu U oOTTOraBa HuU
nuvncea.

OT camoTO Hayano Ha Cb3haBaHeTO Ha
crnncaHueTo TOMU e 6un 3ananeH
NPUBBPKEHWUK HA UAEATA U e PaboTua BbpXy
HEero M 3a Hero c ronAma cTpact, a B
OEeNCTBUTENHOCT ToBa Oelle NbpBMAT CaMT-
ornegano Ha EPM un nybankyea nHTepecHa
CTaTMa OTHOCHO M3cnepoBaTenckute
Tbpcewmn mawunHn. OHesn, KoUTOo o




yvwploov otn ocuvavtnon tng Koataviag to
2007 Ba Bupoulvtal MAVIOTE TN OEUv aAAQ
yepatn nabog cuvelodpopd tou.

O Porto Atav évag muAwvog tou EPM kat

EPYAOTNKE OKANPA yla vo ¢Taocel TO
nePLOSLKO oOTn  onuepwvy tou  popdn,
6lddokovtag oToug pabnTég TMwg  va

naAevouv yla va $Ttdocouv oTto oTOXO TOUG.
H €idnon tou Bavdatou tou aAAd navw ar’
OAa n anmwAsla evog avBpwmou pe TOCO
KaAn kapdld 600 QUTOCG, oOKape OAn TNV

Katoapela, Toupkia

Boukoupéoti, Poupavia

Oeooalovikn, ENAada

Landgraaf, OAavbia

Katavia, ItaAia

Cadice, lomavia

Le Mans, FaAAla

Oa BéAape va CUUMEPIAAPBOUUE HEPLIKA ATt
To pnvopata mou AdBape amd ¢iloug amo
OAn tnv Eupwrnn. Zépoupe OTL Aeimel Kal o€
ooc.

Avtio Nivo, Ba eioal mavra otig KopSLES
pog!

MNoéco Adocxnuo va akoug autod To VEO, TO
Kopdavt Aéel otL o AMN\GY eival pe toug
KOAOUG...
Senol, Kastamonu, Toupkia
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cpelwHaxa nNo Bpeme Ha cpewaTta KaTtaHwua
npe3 2007 r. we cu CNOMHAT HErOBOTO TUXO U
CTpacTeH y4yacTue.

HosuHaTa 3a cmbpTra Ha [lopTo, Koito belwe
cTbn6 Ha EPM, KOWTO € NoNoXKUAnA ToNKoBa TpyA4,
[a ce U3rpagy ToBa, KOEeTO TO € cera, KOMTO Hayum
HAKOW y4YeHUUM [a ce BOpAT ga MOCTUrHaT TOBa,
KOETO Te MCKAT, HO KaTo UAno 3arybata Ha eauH
MB¥K C A0OPO CbpLe KaTo Hero, WOoKuMpa LAnaTta
rpyna Ha EPM, KosATo e 61130 A0 CeMeNCTBOTO Ha

opada  ToOU MopTo B TO3M TbXKEH
EPM, n omnola MOMEHT W Xeflae Tou
I-I-I glval  kovtd nouvBea B M.
otnv
D OLKOYEVELA Monyymxme MHOro
i TOU QUTAV TN cbobLLeHUn CbC
dUokoAn cbbonesHoBaHMA  OT:
_I OTLyMn KoL n
O omola KactamoHy, Typums
euXeETAL  va 2 Kalicepm, Typums
m avamnaveTal , ;{, ‘ | bykypeuy, PymbHUSA
€V ElpAVN. = ConyH, rPbLKM
e MNApoape : » 8 Nanarpaad, XonaHaua
> QPKETA KaTaHus, WUtanus
punvupoto Kaguue, UcnaHua
I oo EPM team In conference room Nbo MaHc, ®paHums
Kaotapovn,
Toupkia Hue cbluo Kenaem fa ce BKAYAT HAKOM OT

NOCNaHNATA, KOUTO CMe NONYYUIN OT HAWIUTE
npunatenn B8 uAna EBpona, HMWEe 3Haem, 4e Ha
BacC CbLO BU /InNCBa.

Tonkosa e Tb}KHO ga vyAa ToBa. B KopaHa ce
KasBa, ye Annax e BMHaru c gobpure...

Hait-pobpu noxkenaHus,

LWeHon, KactamoHy, Typuusa

MoTpeceHn cme OT BHe3anHaTa CMbBPT
Ha HawmMAa npumaten M napTHbLop B EPM,
HuHo.

Hnue HuMKora HAma pa 3abpasum
HerosaTta AobpoTa W NpPMATENCTBO nNoO
Bpeme Ha noceuweHneTo HM B KaTaHuA.

Heka bor ga ro npoctn B mup.

BCMUYKM HAWK CBYYBCTBUA OT FPbLKUA
ekun Ha EPM, ConyH.

PMagazine



Eluaote ocokaplopévol amd Ttov Eadviko
Bavato tou ¢iAou Kal CuvepydAtn HAG OTO
EPM, Nino. As Ba £exacoupe TOTE TNV
guyévela kot tn plia Tou Katd tn SlapKeLd
™¢ eniokePng pag otnv Katavia. O Oedg ag
avamnavoeL TV Puxn Tou.

Ekdotikl opada tou EPM, Oecoalovikn,
EAAGSa

‘Evag
HopdWHEVOG
avBpwrog,
mPOOoYapPOG,
Evag  KOAOG
dioc.  Eva
omoudaio
MPOoWIO
€duye.
Elena, Ca-
tania, ItoAia

AuTtapat
TIPAYMOTLKA,
bev TOV
yvwplla,
aAAQ n
S0oUAeLd Tou pe BonBael mapa moAu. To EPM
ouveyilel v mopeia tou KalL pe PonBael
TIPAYLOTLKA.

Manuele, University of Catania, ItaAia

Aumdpal ToAU, TPOYMATIKA, yla TO
Bavato tou Porto evog kadoU avBpwrou,
nou &ev o¢ofotav va deiel 1O

MPAYHATLKO TOU mpoowmno. Mou apéoel
auTth N wKavotnta, mou £xeL xabel oTlg
MEPEG HaG.

Maria Teresa, Catania, ItoAia

Mmopw va mw OtL o Porto Atav £vog
daokalo¢ tng Iwng kKoL pou Epabe va
adnvw TOUC AAAoug avBpwmoug va
umopolv va pe Odafouv katl. Twpa
gumLoTteVOUAL TOUG GAAOUC avBpwIoug Kat
auTo odeiletal OTTOKAELOTIKA otn
ocuuneplpopa tou.

Daniela, University of Catania, ItaAia.

Lunch time

A3 He 3Haex 3a CNy4MaoTo ce. 3a HellacTme
cbm 6o0/leH, TaKa 4ye a3 HAMa Aa Aonaa Ha
norpebeHnero.

CneunaneH 4YoBeK MO4YMHA, NpenoaasaTen,
CNagbK, UHTENIUTEHTEH U NPUATEH.

EneHa KankaHbo, KataHusa, Utanua

A3 HaucTuHa
Cb)Kanasam, as
He ro No3HaBam,
Ho paboTata my
MM nomara
HaWCTUHA MHOTO.
3a now KbCmeT
yTpe we 6bae B
yHMBepcUTeTa w
HAMa Ja 6baa B
CbCTOAHUE aa
otTMaa Ha
norpebeHuneTo.
C Hapgexpga EPM
Aa npoabaXKaga
Aa pabotun, TOU
MM nomara
HAaUCTUHA MHOTO.
XybaBa Beuep,

MaHyene laHXun, YHusepcutet, KataHus,
Utanua

Editorial

HanctmHa cbXKanABam 3@  MOYMHANUA
MopTo, no6bp 4YoBek, 6e3 cTpax Nokassalle
KakbB e TOM HaucTuHa, a3 obuyam TOBA
yMeHue.

Mapwusa Tepesa YaHumo, KaTtanusa, Utanua

Kasax y)acHata HOBMHA 3a mowuTe
CbYY4EHUUM... U a3 YaKamM TexHUA OTrosop.
Mora aa Kaxa, 4ye [opTto 6e rocnogap Ha
KMBOTAa M TOM Me HayyMm Aa No3BoaA Ha
APpYyrite Xopa me HayvaT Ha Hewo, cera as
BAPBAaM Ha Apyrute xopa M ToBa € Camo
6narogapeHue NOBEAEHMETO My.

AaHuena Tpunna, YHusepcurter, KataHus,
Utanua
BMHarm B

Yao HwuHo, we 6baew

cbpuata Hu!



Photovaltaic Energy

The exponential development of industry
and population in the last century lead to a
high consumption of fossil fuels, such as oil,
natural gas, coal and hydrocarbons. The prog-
nosis is worrying both as far as the time left
until these fossil fuels will be exhausted, and
for the quality of life on Earth, as severe cli-
matic changes are severely felt.

1. Introduction

The solar energy is one of the most suitable
and widely used forms of renewable energies,
one in which the modern age has become
gradually interested as an alternative to fossil
fuels.

The most optimistic estimation for the dura-
bility of fossil fuels, in the conditions of nowa-
days exploitation, is: 32 years for oil, 72 years
for natural gas and 252 years for coal. The un-
even distribution of resources on earth leads
to the monopoly of some countries
and the disadvantaging of others. In
addition to this, the use of fossil
fuels has side effects such as the
greenhouse effect, emission of pol-
luting substances (SO,, potentially
acid) that lead to acid rain, radioac-
tive material emission after burning
and many others. As Jeremiah
Creedon underlined, “What would
be worse than the exhaustion of oil
supplies? It would be worse if they
were inexhaustible!”

This article describes the history
of photovoltaic energy since its discovery, and
the major steps in the development of photo-
voltaic cells, the heart of photovoltaic sys-
tems.

2. History of photovoltaic energy

The solar cell can be traced back to 1839,

when the physicist Alexandre- Edmond Be-
querel discovered the photovoltaic effect
on an electrode immersed in a conduc-

UO1123S |BJaU5)
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monicacotfas@yahoo.com

Poluarea cauzata de combustibilii fosili

Energia fotovoltaica

Dezvoltarea exponentiald a industriei si in
ultimul secol a dus la o exploatare excesivd a
combustibililor fosili, cum ar fi petrolul, gazele
natural, cdrbunele si hidrocarburile. Prognozele
sunt ingrijordtoare atdt din punct de vedere al
timpului ramas pdna la epuizarea completd a
acestor resurse, cdt si din punct de vedere al
calitdtii vietii pe pdmdént, dinb moment ce
schimbdri climatice drastice sunt simtite drastic.

1. Introducere

Energia solara este una dintre cele mai viabile
si des folosite forme ale energiilor regenerabile,
una Tn care epoca moderna devine din ce in ce
mai interesata ca alternativa la exploatarea
combustibililor fosili.

Cea mai optimista estimare pentru
durabilitatea combustibililor fosili, in conditiile
exploatarii actuale, este de: 32 ani pentru petrol,
72 ani pentru gaze naturale si 252 ani pentru
' carbune.

Distributia

inegala a
resurselor pe
pamant duce la
monopolul unor
ftari si deci la

' defavorizarea
altora. Pe langa
acestea,
folosirea
combustibililor
fosili are Si
efecte secundare
cum ar fi efectul de sera, emisia de substante
poluante (SO,, potentially acid) care duc la ploi
acide, emisii de materiale radioactive dupa
ardere si multe altele. Dupa spusele lui Jeremiah
Creedon, “Ce ar putea fi mai rau decat epuizarea
resurselor de petrol? Ar fi mult mai rau ca
acestea sa fie inepuizabile!”

Acest  articol descrie istoria  energiei
fotovoltaice de la descoperirea acesteia, si

Pollution caused by fossil fuels
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tive liquid, and laid the basis of converting
solar energy in electric energy.

In 1870, the physicist Heinrich Hertz was
the first to study the photovoltaic effect in
solids, such as Selenium and a major step
forward was the discovery of Selenium pho-
toconductivity in 1873
by Willoughby Smith.
Ten years later, in 1883,
the American inventor
Charles Fritts creates
the first solar cell from
Selenium, with an effi-
ciency of 1%.

Philipp Lenard, a Ger-
man physicist, was the
first to explain the pho-
toelectric effect in 1904,
and he was awarded for
his research in the do-
main the Nobel Prize in 1905.

The theoretical explanation of the photo-
voltaic effect was given by the great physicist
Albert Einstein, in his work on the theory of
relativity in 1905. The “Corpuscular” compo-
nent of light was compared by Einstein with
bullets heating the mate-
rial. These bullets are
called photons and they
possess an amount of en-
ergy that they transmit to
the free electrons from
the material. They will
release themselves from
the material structure if phiipp Eduard Anton Lenard
the photon has enough ——
energy, which in turn de-
pends on the wavelength of the photon.
Albert Einstein was awarded the Nobel
Prize for his works in Physics in 1921.

It was in 1916 that the photoelectric effect
was experimentally demonstrated by Robert
Milikan, and in 1932 Audobert and Stora fo-
cused on the photovoltaic effect in CdS.

The first modern solar cell was realized and
patented by Russel Ohl in 1941, and later on
in 1949 three physicists- William B. Shockley,

Alexandre Edmond
Becquerel

Philipp Lenard

principalii pasi n dezvoltarea celulelor
fotovoltace, inima sistemelor fotovoltaice.

2. Istoria energiei fotovoltaice

Putem discuta despre celule solare
incepand cu anul 1839, cand fizicianul
i light Alexandre
membrane [ - Edmond
Pt electrodes Bequere| a
descoperit
: acidic  efectul
L ~ 7 seution fotovoltaic
I - "J: pe un
- electrod
P .:‘ o blackened box CUfundat
- in  lichid
lllustration of Photovoltaic effect [SeULLIGER
llustrarea efectului fotovoltaic si a plasat
bazele
convertirii  energiei solare in energie
electrica.

Tn 1870, fizicianul Heinrich Hertz a fost
primul care a studiat efectul fotovoltaic in
solide, ca de ezemplu seleniu, iar un pas
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major Tnainte a fost descoperirea
fotoconductivitatii seleniului in 1873 de
catre Willoughby

Light Smith. Zece ani
/ mai  tatziu, in
/ 1883, inventatorul
- american Charles
Cathode Anode Fritts a  creat

Ammeter prima celuld solara

/| din seleniu, avand
| o eficienta de 1%.
Philipp Lenard, un
fizician german, a
fost primul care a
explicat efectul
fotoelectric in anul 1904, si a primit pentru
cercetarile sale in domeniu premiul Nobel in
1905.

Explicarea teoretica a efectului
fotovoltaic a fost data de marele fizician
Albert Einstein, Tn lucrarea lui despre
teoria relativitatii in anul 1905.
Componenta “corpusculara” a

Lenard’s explanation of
Photoelectric effect
Explicarea data de Lenard
efectului otoelectric
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Walther H. Brattain and John Bardeen dis-
covered the p-n junction.

A new era

began in the

‘50s, with the contact superior

This discovery lead to the pro-
duction of silicon cells in the
Bell laboratories in 1954, with
efficiencies from 2% to 6%, a
discovery highly saluted by the
American Scientific community,
and in 1956 the first cell was
available on market, but at a
high price of 300 dollars. The
cells were used mainly in space applica-
tions.

From this moment on, the solar cells devel-
oped rapidly, both in terms of eff|C|ency and
in cost reduction. ©
Antireflective coat-
ings were added
and the thickness
was reduced, and
in 1980 ARCO was ,
the first company i
to obtain over 1
megawatt output
with  photovoltai
panels. It was now j
that photovoltaic
cells began to be
used for several applications: cars, planes,
houses, boats, display boards.

Different materials are nowadays used for

the fabrication of solar cells, the most
important being Si, Ge, CdTe, GaAs,

UO1123S |BJaU5)
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Solar cells used for space applications
Celule solare folosite pentru domeniul spatial

Solar panel mcIuded in roof structure

Panou solar inclus in structura acoperisului

luminii a fost comparata de Einstein cu
gloante care lovesc materialul. Aceste
gloante sunt numite fotoni si ei
posedd o cantitate de energie pe
care o transmit electronilor liberi

major devel- b din material. Acestia se vor elibera
opment of din structura materialului daca
electronic contact postsrior fotonul are suficienta energie, care
components, la randul ei depinde de lungimea
and it was " iixsaR- de undid a fotonului. Albert
now that inmﬁnstein a primit premiul Nobel
the Bell la- pentru lucrarile sale in fizica in
boratories it was discovered N anul 1921.

while working with a silicon de- n anul
vice that if it is exposed to sun- 1916 a fost
light, it produces more current. demonstrat

experimental
efectul
fotoelectric
de catre
Robert
Milikan, iar
in anul 1932
Audobert si
Stora au
analizat efectul fotovoltaic in CdS.

Prima celula solara moderna a fost realizata
si patentata de catre Russel Ohl in anul 1941,
iar mai tarziu, in 1949, trei fizicieni- William
~— B. Shockley, Walther H.
Brattain si John Bardeen au
descoperit jonctiunea p-n.

O noua epoca a inceput in
anii ‘50, odata cu dezvoltarea
exponentiala a
B componentelor electronice, si
B acum 3n laboratoarele Bell s-a
88 descoperit, in timpul
investigarii unei componente
g de siliciu, ca in cazul expunerii
la soare, ea produce mai mult
curent. Aceasta descoperire a
dus la producerea de celule de siliciu n
laboratoarele Bell in anul 1954, cu eficiente
de la 2% la 6%, o descoperire foarte
salutata de comunitatea stiintifica
americana,

iar Tn 1956 prima celuld era
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CulnSe. Trying to reproduce the
photosyntezis phenomena, the researchers
have also designed organic solar cells.
Nowadays, they have a low efficiency, but a
great growth potential.

The efficiency of the solar cell depends up-
on the cell type. From 1-4% in the past, the
efficiency of solar cells is nowadays of 40%,
in the case of triple junction cells.

In 2001 the first transparent cell is patent-
ed, useful as it greatly reduces the space, as
it can replace windows in a house, and in
2002 U. C. Berkeley discov—i
ers the flexible plastic cells. t
Among these latest discov-
eries we can also mention
the cylindrical photovoltaic
panel based on CIGS tech-
nology developed by the
Solindra Company, absorb-
ing solar radiation at an
angle of 360 .

To overcome  disad-
vantages of photovoltaic
energy: the day/night cy-
cle, the seasons and the
local weather conditions,
sun tracker systems were
created. These are rotating systems that per-
mit the following of the sun on the sky, just
as the
sunflower
always Diffise Sunight |
faces the %
Sun. \\QQ_‘

3. Con-
clusion

As a
conclu-
sion, we
can refer
to the
words of
Ted Sar-
gent, a teacher at the Toronto University,
who said that if we covered 1% of the
earth surface with solar cells we could re-

Reflected Light

Cylindrical cell

Celula cilindrica

Flexible, transparent cell
Celula transparenta, flexibila

l Direct Sunlight

disponibila pe piata, dar la un pret mare, de
300 dolari. Celulele erau folosite cu
precadere in domeniul spatial.

Din acest moment, celulele solare s-au
dezvoltat rapid, si din punct de vedere al
eficientei, si din punct de vedere al
reducerii costurilor. invelisuri
antireflectoare au fost addugate si
grosimea a fost redusa, iar in 1980 ARCO a
fost prima companie care a produs peste 1
megawatt cu panouri fotovoltaice. Acum au
Tnceput sa se foloseasca celule fotovoltaice
n multe
domenii:
masini,
avioane,
case, barci,
panouri de
afisaj.

Materiale
diferite sunt
acum
folosite
pentru
fabricarea
celulelor
solare, cele
mai
importante fiind Si, Ge, CdTe, GaAs, CulnSe.
incercand s3 reproducd fenomenul de
fotosinteza, cercetatorii au
conceput si celule solare organice.
in zilele noastre acestea au
' 4 eficiente reduse, dar prezinta un
fantastic potential de crestere.

Eficienda celulei solare depinde de
tipul acesteia. De la 1-4% in trecut,
eficienta celulelor solare este azi de
40%, in cazul celulelor cu tripla
jonctiune.

in 2001 a fost patentatd prima
celula transparenta, utila pentru
ca reduce mult spatiul de
montare, putand finlociu chiar

ferestrele unei cladiri, iar Tn 2002 U. C.
Berkeley descopera celulele flexibile
din plastic.

Printre ultimele
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place all polluting
sources of energy
with a green one, en-
vironmental friendly
and clean. In the
same spirit, Arnulf' y
Jaeger-Walden, a rep- &
resentative of the Eu-
ropean Energy Insti-
tute, said that Eu-
rope’s energy needs
could be met by cap-
turing only 0.3% of
the solar light of Sa-
hara Desert and Mid-
dle East.

Iconography

Fig 1
www.britannica.com/EBchecked/
media/87019/Factories-that-burn-fossil-
fuels-help-to-cause-global-warming
Fig 2
http://micro.magnet.fsu.edu/optics/
timeline/people/becquerel.html
Fig 3
http://pvcdrom.pveducation.org/
MANUFACT/FIRST.HTM

Fig 4
http://micro.magnet.fsu.edu/optics/
timeline/people/lenard.html

Fig 5

http://chemwiki.ucdavis.edu/
Physical Chemistry/

Quantum_ Mechanics/
Photoelectric Effect

Fig 7
http://inventorspot.com/articles/
spacebased solar cells could bea 7507

Sun Tracker System on Colina
of “Transilvania” University, Brasov
Sun tracker pe Colina Universitatii Transilvania

Fig 8
www.speedace.info/solar cells.htm
Fig 9
http://nextgen
log.blogspot.ro/2011 02 01 archive.html

descoperiri
putem discuta
despre panoul
fotovoltaic
cilindric bazat
§pe tehnologia
CIGS technology
dezvoltata de
compania
Solindra
Company,
absorbind
radiatia solara
intr-un unghi de
360 .

Pentru a
depasi
dezavantajele energiei solare: ciclul zi-
noapte, anotimpurile si conditiile meteo
locale au fost create sisteme sun tracker.
Acestea sunt sisteme rotative care
permit urmarirea soarelui pe bolta
cereascd, intocmai cum floarea soarelui
urmareste soarele pe cer.

Ca o concluzie, putem aminti cuvintele
lui Ted Sargent, profesor la Universitatea
Toronto, care spunea ca dacd am acoperi
1% din suprafata pamantului cu celule
solare am putea inlociutoate sursele de
energie poluante cu una verde,
nepoluantd si curatd. Tn acelasi spirit,
Arnulf Jaeger-Walden, reprezentant al
Institutului European de Energie, spunea
ca necesarul energetic al Europei ar
putea fi sustinut prin captarea a numai
0.3% din lumina solarda din Desertul
Sahara si a Orientului Mijlociu.
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Fig 10
www.jetsongreen.com/2008/10/
solyndras-total.html
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The history
of mobile phone

This article presents the origin of mobile
phone, very useful nowadays as they allow you
to exchange messages quickly and to communi-
cate easily with the entire world. The mobile
phone is among the most used objects in the
world, thanks to the ensuring of instant com-
munication and the various functions they
have.

The mobile phone story is very interesting
and began with Michael Faraday, a Chemist,
who in 1843 began research on the possibility
of transmitting electricity through space and in
1865 Loomis Mahlon, showed that it was possi-
ble to transmit electricity through the earth's
atmosphere, using two kites with screens and
copper wires that were placed on the ground at
a distance of 18 km. This discovery was used in
Detroit, in 1921. The police department in-
stalled on police’s cars some mobile radios that
operated at 2 MHz, but there were many inter-
ferences and malfunctions, so the system did
not work very well but in 1934, thinking about a
possible solution, U.S. Congress created the
Federal Communications Commission
(FCC) that decided who could use radio
frequencies most of which were reserved
for the government and for the emergen-
cy services. Afterwards, in 1940, mobiles
were upgraded to 40 MHz and some
companies began to use them for profit.
After five years at St. Louis, born the first
system of cellular-radio telephone service
was born, with six channels operating at
150 MHz. This project was approved but
there were many interferences and this
didn’t work well. So, in 1947 AT&T proposed at
FCC to increased radio frequencies but the re-
quests were not satisfied. Then AT&T made the
first radiotelephones for cars, also called push
to talk telephone, used only between New York

Loomis Mahlon

La storia
del telefono cellulare

Quest’articolo parla dell’origine del telefono
cellulare, uno degli oggetti piu utili e utilizzati
perché permette di scambiare velocemente
messaggi e di comunicare rapidamente e sen-
za difficolta da ogni parte del mondo.

Nel 1843 il chimico Mi-
chael Faraday fu il primo
a condurre ricerche sulla
possibilita di trasmettere
elettricita attraverso lo
spazio, possibilita che di-
ventera realta solo nel
1865 con Loomis Mahlon,
che utilizzo due aquiloni
con schermi e fili di rame
a 18 km di distanza. Que-
sta scoperta venne utilizzata nel 1921 dal diparti-
mento di polizia di Detroit, che fece installare nel-
le volanti degli apparecchi radio-mobili operanti a
circa 2 MHz; le numerose interferenze e difficolta
di funzionamento fecero perd considerare il siste-
ma come non funzionante. Una possibile soluzio-
ne si raggiunse con la creazione della Commissio-
ne Federale delle Comunicazioni
(FCC), nata nel 1934 per volere del
Congresso degli Stati Uniti con il
compito di decidere la suddivisio-
ne delle frequenze radio, la mag-
gior parte delle quali ¢ riservata al
governo e ai casi d’emergenza.
Nel 1940, le radio mobili, che nel
frattempo avevano incrementato
la loro potenza fino ad un massi-
mo di 40 MHz, diventarono piu
comuni ed alcune aziende comin-
ciarono a pensare di poterle usare a scopo di lu-
cro. Cinque anni dopo nasceva a St. Louis il primo
sistema di servizi telefonici radio-cellulari, che
raggiunse i 150 MHz grazie a sei canali. Il
progetto venne approvato, ma funzionava

Michael Faraday
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and Boston, operating until 44 MHz, but there
were again many interferences and the project
was considered a failure. In 1949 some compa-
nies appeared, authorized by FCC to use radio
channels and these companies were called RCC
(radio common companies). After some years,
in Sweden and then in USA similar systems ap-
peared. But these still had “push to
talk” system and were very big. In
1964a system operating at 150 MHz
was created without the “push to
talk”, five years later it was increased
to 450 MHz and in 1968 the FCC in-
creased the radio frequencies. To en-
courage call by car, the AT&T pro-
posed at FCC a system with a trans-
mission tower at low power that
would cover determined areas and
that would have used some frequen-
cies. Then AT&T proposed at FCC to
divide the city in cells.

Dr. Martin Cooper, during the work for
Motorola, makes the first mobile phone, the Dy-
naTAC and the phone became very popular and it
weighed 2,2 pounds. On 3 April 1973, at New
York, Martin Cooper showed it to the public and
he made the first call using a mobile phone. He
let some people of the public try the phone, to
prove that it wasn’t a prank. Since then the FCC
began to encourage the telephone companies,
but in 1974 there was a lawsuit against the West-
ern Electric, that was closest to do it. This law has
been done to avoid the monopoly of the compa-
ny; otherwise it creates the block of activity.
Some vyears later, AT&T ruled its plan for mobile
phones at Chicago and in 1977, the FCC allowed
both Bell Telephone and AT&T to perform tests
on the mobile phone service at Chicago.

The first mobile phone service began to oper-
ate at Tokyo, in 1979 but in 1981, Motorola and
American Radio began the test for a second and
American mobile phone service, in the area of
Washington-Baltimore. In 1982, the FCC allowed
the use of the AMPS (Advanced Mobile Phone

Service), at Chicago to Ameritech and in 1987,
there were a million of mobile phones in
circulation and because there were so
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Martin Cooper, the creator of the
first mobile phone
Martin Cooper, il creatore del primo
telefono cellulare

a malapena a causa delle interferenze. Nel 1947,
dopo aver inutilmente proposto all'FCC di au-
mentare le frequenze radio, I'AT&T creo i primi
radio-telefoni per automobile, chiamati anche
push to talk, con frequenze con potenza massima
di 44 MHz, utilizzabili solo fra New York e Boston;
ancora una volta, pero, le interferenze rovinaro-
_no il progetto.

ascevano in-
tanto nel 1949,
con l'autorizza-
zione dell'FCC,
le RCC
(Compagnie
Radio Comuni).
Qualche anno
dopo nacquero
i primi veri tele-
foni da auto in
Svezia e poi un
sistema simile negli Stati Uniti. Tuttavia, questi
utilizzavano ancora il sistema push to talk ed era-
no molto grandi. Nel 1964 venne creato un siste-
ma operante a 150 MHz e funzionante senza il
push to talk; cinque anni dopo si giunse a 450
MHZ, ma gia nel 1968 I'FCC aveva aumentato le
frequenze radio. Per favorire le chiamate via au-
to, AT&T propose alla FCC un sistema con torri di
trasmissione a bassa potenza, che avrebbero co-
perto determinate aree e che avrebbero usato
solo alcune frequenze, poi propose anche un al-
tro sistema che prevedeva la divisione delle citta
in celle.

Fu l'ingegnere americano Martin Cooper a
creare, per Motorola, il primo telefono cellula-
re, il DynaTAC, presentato per la prima volta a
New York il 3 aprile 1973.

Il primo servizio telefonico entro in funzione a
Tokyo, nel 1979 e di |i a qualche anno il servizio fu
operativo anche negli Stati Uniti. Nel 1987 c’era
gia in circolazione circa un milione di cellulari, un
numero enorme che comportava anche fastidio-
se interferenze; si propose allora di aumentare le
frequenze, di dividere le celle in celle piu piccole o
di migliorare la tecnologia. La FCC non aveva in-
tenzione di aumentare le frequenze, e dividere le
celle sarebbe stato molto costoso, cosi ci si rivolse
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many, there were interference and then the fre-
quency needed to be raised, cells were split into
smaller cells and the technology was improved.
FCC didn't want to increase the frequencies and
split cells would cost too much, and therefore
they tried of stimulate the growth of
new technologies and they pro-
posed the use of alternative technol-
ogies covered in the 800 MHz. A
year later the Cellular Industry Asso-
ciation Technology was born, that
contributed to the creation of the
TDMA technology( Time Division
Multiple Access), available to the
public since 1991.

After this date, the evolution of
mobile phone continued with new
technologies as GSM (Global System for Mobile
communication) that increased until the 1800
MHz, EDGE (Enhanced Data rates for GSM Evolu-
tion) and three times in terms of data transmis-
sion speed, GPRS (General Packet Radio Service)
that permitted the aggregation of multiple opera-
tors and the increase of internet speed, LTE (Long
Term Evolution) that reinforcement UTRA
(Terrestrial Radio Universal Access) and MIMO
(Multiple Input/Multiple Output), the 3G and its
technology WCDMA and then HSPA (High Speed
Downlink Packet Access) lead to 3G — the quick
use at large band and the support of the vocal
services. But after about 170 years, the history of
this object hasn't finished yet, because the new
mobile technologies are evolving, one of this is
the 4G, now under testing. This article aimed to
present the beginnings of mobile phones and
their evolution. Although they nowadays seem to
be common objects, the process of their design
and production is complex and so was their evo-
lution.
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Dyna Tac

a tecnologie alternative basate comungue su una
potenza di 800 MHz. Un anno dopo nacque |'As-
sociazione dell'Industria Tecnologica Cellulare,
che contribui alla creazione della tecnologia
TDMA (Accesso Multiplo a Ripartizione nel Tem-
po) per un cellulare piu evoluto, di-
sponibile al pubblico dal 1991.

Dopo questa data, il telefono
cellulare ha continuato ad evol-
versi con nuove tecnologie co-
me il GSM (Global System for
Mobile communication), che ha
portato ad un incremento fino a
1800 MHz, I'EDGE (Enhanced
Data rates for GSM Evolution),
che ha aumentato di tre volte la
velocita di trasmissione dei dati,
il GPRS (General Packet Radio Service) che
ha permesso I'aggregazione di piu operatori
ed una maggiore velocita di internet, I’ LTE
(Long Term Evolution) che ha rafforzato I'U-
TRA (Terrestrial Radio Universal Access) ed
il MIMO (Multiple Input / Multiple Out-
put ), il 3G e la sua tecnologia WCDMA per
sostenerlo e poi I"HSPA (High Speed
Downlink Packet Access) che permette al
3G di funzionare velocemente a banda lar-
ga e di supportare simultaneamente i servi-
zi vocali. Dopo circa 170 anni di progresso,
la storia di quest’apparecchio non & comun-
que ancora finita, perché ancora oggi si
stanno sviluppando nuove tecnologie della
telefonia mobile come il 4G, ancora in fase
di sperimentazione.
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The story of
Flight-sapper
and the debut
of astronautics

At first the fantastic factor prevailed but in
1874 the writer Jules Verne in his novel "From
Earth to the Moon - direct route in 97 hours
and 15 minutes", almost guessed the exact
journey on which the first astronauts con-
qguered Selene, in July 1969.

The attraction of the natural satellite of the
Earth is as old as man.

In fact, history has shown that the initial en-
thusiasm has already fallen in the general in-
difference in the late '70s as a re- */N))
sult of complex factors of inter- = =
pretation: the routine trip from / \\5\&»

one planet to another, unfortu- ’\
5

a century before Apollo 11, to the =
science fiction. v
But following the crowd of early
success, the boys of that time -
the legendary '60s - lived im-
mersed in a futuristic aura, where
the conquest of space, interplane-
tary travel and the use of all re-
sources of the solar system
seemed to become a simple rou-
tine in a few decades time.
At that time, in fact, the Italian
kids were traveling in the imagi-
nary intergalactic space, fueling

daigo tricomi@libero.it

_GIULIO VERNE |2
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IN 97 ORE E 20 MINUTI
nately, still belonged, almost half s con s e o ova cons mon

- Unica traduzione autorizzata dall' Autore.

QUARTA EDIZIONE.

Jules Veme

From the Earth to the Moon

La storia dei
Volopionieri
e 'esordio

L'attrazione per il satellite naturale della Terra &
nata insieme all'uomo. Inizialmente prevalse il
fattore fantastico: ma gia nel 1865 lo scrittore
Giulio Verne, nel suo romanzo “Dalla Terra alla
Luna — tragitto diretto in 97 ore e 15 minuti”,
quasi azzecco I'esatta durata del viaggio che vide
realisticamente protagonisti i primi astronauti
alla “conquista” di Selene, nel luglio 1969.

In realta, la storia ha dimostrato come I'entu-
siasmo iniziale sia decaduto nel disinteresse ge-
nerale gia al finire degli anni '70 in seguito a fat-
' tori di complessa interpretazio-

ne: i viaggi di routine da un pia-
@ 37 neta all'altro appartengono
' purtroppo tuttora, quasi mezzo

secolo dopo I'Apollo 11, al
. campo della fantascienza.

Ma sull’onda del successo
iniziale, i ragazzini di allora - i
mitici anni ‘60 -, vivevano im-
mersi in un’aura avveniristica,
dove, la conquista dello spazio,
i viaggi interplanetari e I'utiliz-

MILANO zazione di tutte le risorse del

TIPOGRAFIA EDITRICE LOMBARDA

bl sistema solare sembravano, da
li a pochi decenni, potere di-
ventare una semplice routine.

In quel periodo, infatti, i ragazzi
italiani viaggiavano nell'imma-
ginario spazio intergalattico,

their fantasies thanks to TV dra- KSR CIEREGEEIENIEN alimentando le loro fantasie
grazie agli sceneggiati TV (ad esempio “A come
Andromeda”, “Spazio 1999”), accontentandosi
momentaneamente di scrutare il cielo scuro e
misterioso, delle stesse tinte fosche e nebulose
che contraddistinguevano le prime immagini
dell’allunaggio, cosi come apparivano sugli scher-

mas (ex. "A for Andromeda", "Space 1999")
and being content to peer into the dark and
mysterious sky. This is the background of the
first moon-landing images, as they ap-
peared on the screens of bulky television

sets in the summer of 1969, contrasts of
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light and shadow and intense emotions, in
that sultry July.

The landing on the moon, or rather the
American moon landing of Apollo 11 space-
craft, which deposited the first man on Earth's
satellite, under the astonished eyes of 600
million people following the event live on TV,
was, in fact, July 20 to be exact 43 years ago.
In Italy it was nearly 4 am (3:56 + 2:56 UTC), 6
hours after the landing of the spacecraft Ea-
gle, when Neil Armstrong began the danger-
ous descent to the surface: anyone with a tel-
evision set had been up to see the legendary
moon-walk!

But who liked to believe the existence of
large swarms of insects living inside the large
lunar craters, as suggested by Desiderius Papp
in 1942, was disappointed: only dark basaltic
rocks covered with shiny round beads, the
"regolith."

It was during the climax of enthusiasm air-
craft which was kicked off the "mark" of
coins commemorating the event, including,
typically Italian phenomenon, the collection
of medals of "flight-sapper" distributed by
Shell, known petrochemical company. Twen-
ty subjects chronologically retraced the evo-
lutionary history of the "flight" from the be-
ginning to 1969, the mythological lcarus &
Daedalus, to 'space hero Neil Armstrong,
first man to set foot on the moon. The gold
medals were strictly jammed in the holes of
a booklet of burgundy cardboard.

In that period of holiday everybody went
overboard, and then the kids looked forward
to the time of refueling at the gas station on
the coast. After a painful struggle between
brothers and cousins in the car, packet con-
tention in tissue paper, was so frantically
discarded by the winner: the brilliant medal,
just unveiled, fueling the dreams of young
aspiring cosmonauts. Win a binder filled
with 4 complete with 20 medals was practi-
cally a utopia. We had to settle for a piece
"one-off" and a lot of duplication! Only
those who had the privilege of being an only

mi degli ingombranti apparecchi televisivi, nell'e-
state del 1969: contrasti di luce e ombra ed in-
tense emozioni, in quell’afoso mese di luglio.

L'atterraggio sulla Luna o meglio I'allunaggio del-
la navicella spaziale americana Apollo 11, che de-
positd il primo uomo sul satellite della Terra, sotto
gli occhi attoniti di 600 milioni di persone che se-
guivano I'evento in diretta TV, risale, infatti, per
I'esattezza al 20 Luglio di 43 anni fa. In Italia erano
guasi le 4 del mattino (3:56 + 2:56 UTC), 6 ore e
mezza dopo l'allunaggio della navicella spaziale
Eagle, quando Neil Armstrong inizio la sua difficol-
tosa discesa sulla superficie: chiunque possedesse
un apparecchio televisivo era rimasto alzato per
assistere alla mitica passeggiata lunare!

Ma chi amava credere all’esistenza di grossi
sciami di insetti viventi all'interno dei vasti
crateri lunari, come ipotizzato da Desiderius
Papp nel 1942, resto deluso: solo scure rocce
basaltiche ricoperte da rotonde sferette lu-
centi, il “regolite”.

Fu proprio nel periodo clou di entusiamo aero-
nautico che fu dato il via al “conio” di numismati-
ca commemorativa dedicata all’evento, tra cui,
fenomeno prettamente italiano, la collezione di
medaglie dei “Volopionieri” distribuite dalla Shell,
nota societa petrolchimica. Venti soggetti che
ripercorrevano cronologicamente la storia evolu-
tiva del “volo” dagli albori al 1969, dai mitologici
Icaro & Dedalo, all' eroe spaziale Neil Armo-
strong, primo uomo a mettere piede sulla Luna.
Le medaglie dorate andavano rigorosamente in-
castrate negli appositi fori di un libretto di carto-
ne bordeaux.

In quel periodo di vacanza si andava a mare,
ed i ragazzini di allora attendevano con ansia il
momento del rifornimento al distributore di
benzina sulla litoranea. Dopo una sofferta lotta
in automobile tra fratelli e cugini, la contesa bu-
stina in carta velina, veniva quindi freneticamen-
te scartata dal vincitore: la brillante medaglia,
appena svelata, alimentava i sogni dei piccoli
aspiranti cosmonauti. Aggiudicarsi con 4 pieni un
raccoglitore completo di 20 medaglie era prati-
camente un’utopia. Ci si doveva accontentare
di un pezzo “una tantum” e di un mucchio
di doppioni! Solo chi aveva il privilegio di 2 1
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child could realistically yearn to complete essere figlio unico poteva realisticamente ago-
the collection! gnare al completamento della collezione!

' | giornalini si da-
vano da fare per
alimentare I'entu-
siasmo generale...

Ecco la pubblicita
del concorso Voli-
storia quale appari-
va su “Topolino”.

Ma entriamo nel
" dettaglio, e riper-
corriamo le tappe
della  “Volistoria”,
cosi come ci veniva-
no proposte nel

Here is the adver- | &'
tisement which ap- |
peared on the com- §i
petition “Flight-
story” on “Mickey ™
Mouse” comic.

The comics were
busy to feed the
general enthusi-
asm...

But go into detail,
and retrace the
steps of "Flight-
story", just as there were proposals in 1969: lontano 1969:

Mi gioco il naso chie & ArmsTrONG!.

Icarus & Daedalus

The first "flight-sappers" belong
to the mythology. Prisoners in the
labyrinth of Minos, Daedalus and
his son Icarus tried to escape with
artificial wings. Only Daedalus sur-
vives.

Icaro e Dedalo

| primi “Volopionieri” apparten-
gono alla mitologia. Prigionieri nel
labirinto di Minosse, Dedalo e suo
# figlio Icaro tentano la fuga con ali
artificiali.

Solo Dedalo si salva.

Leonardo da Vinci (1452-1519)

One of the largest and most versa-
tile figures of the Renaissance. Leo-
nardo had many brilliant insights in-
to the "flying machines": even on
the helicopter and on the parachute.

Leonardo da Vinci (1452-1519)

Una delle piu grandi e versatili
figure del nostro Rinascimento.
Leonardo ebbe molte geniali intui-
zioni sulle “macchine volanti”: per-
sino sull’elicottero ed il paracadute.

The Montgolfier brothers (Paris -
1753)

With a balloon built by the broth-
ers Joseph and Etienne Montgolfier,
were lifted the first “flight-sappers”
in history: Pilatre de Rozier and the
Marquis of Arlandes.

| fratelli Montgolfier (Parigi - 1753)

Grazie ai fratelli Etienne e Joseph
Montgolfierre si alzarono in volo i
primi volopionieri della storia grazie
ad un’aerostato da loro costruito:
Pilatre de Rozier e il marchese d’Ar-
landes.

The Wright Brothers (Kitty Hawk,
USA Dec. 1903)
First flight with airplane engine.
Constructors and drivers, Wilbur
and Orville Wright.

| fratelli Wright (Kitty Hawk, USA

dicembre 1903)

Primo volo con aeroplano a moto-
re. Costruttori e piloti, Wilbur e Orville
Wright.
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Louis Blériot (25 July 1909)

The French aviator Bleriot, with
his monoplane, flying over the
English Channel from Calais to Do-
ver.

Louis Blériot (25 luglio 1909)

L’aviatore francese Blériot, col suo
monoplano, sorvola La Manica da Ca-
lais a Dover.

Alcock & Brown (June 1919)
First Atlantic crossing by plane

Alcock e Brown (giugno 1919)

Prima traversata atlantica con aereo
land. The British Alcock and terrestre. Gli inglesi Alcock e Whitten
Whitten Brown, Vickers-Vimy bi- N7 e Brown, con un biplano Vickers-Vimy, da
plane with, from Newfoundland to & £ ,,}ﬁ\”,'iw Terranova all'lrlanda, in circa 16 ore e
Ireland, in about 16 hours and half. g1 mezza.

Charles Lindembergh (1927)

From New York to Paris non-stop,
the daring flight Lindembergh hap- §
pily ends in 33 hours. Lindembergh g/
piloting the "Spirit of St. Louis", a
robust Ryan monoplane.

Charles Lindembergh (1927)

Da New York a Parigi, senza scali,
I'audace volo di Lindembergh si conclu-
de felicemente in 33 ore e mezza. Lin-
dembergh pilotava lo “Spirit of St. Lou-
is”, un robusto monoplano Ryan.

Graf Zeppelin (1928)

The famous airship Graf Zeppelin
(LZ-127) makes its first flight in
1928. In 9 years of service carries
13,110 passengers. In '29 goes
around the world in 20 days, 4
hours and 14 minutes.

Graf Zeppelin (1928
Il celebre dirigibile Graf Zeppelin (LZ-

127) compie il suo primo volo nel 1928.
In 9 anni di servizio trasporta 13.110
passeggeri. Nel '29 fa il giro del mondo
in 20 giorni, 4 ore e 14 minuti.

Auguste Piccard (27 Maggio 1931)
Primo volo nella stratosfera. Lo

scienziato svizzero Auguste Piccard,
insieme a Paul Kipfer, raggiunse I'altitu-
dine-record di 15.781 metri con il suo
aerostato.
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Auguste Piccard (27 May 1931)

First flight in the stratosphere.
The Swiss scientist Auguste Pic-
card, with Paul Kipfer, reached the
record altitude of 15,781 meters
with his balloon.

Heinkel HE 178 (27 agost01939)

Pilotato da Erich Warsitz, lo
Heikel HE 178 (tedesco) & il primo
apparecchio a reazione a librarsi in
volo.

Heinkel HE 178 (27 August 1939)

Flown by Erich Warsitz, the
Heikel HE 178 (German) is the first
jet device to soar.

Sikorsky  VS-300  (September
1939)

First flight by helicopter. It 'a VS-
300, designed in the United States
by Russian Igor Sikorsky.

Sikorsky VS-300 (Settembre
1939)

Primo volo in elicottero. E* un VS-
300 e lo ha progettato, negli Stati
Uniti, il russo Igor Sikorsky.
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Bell XS-1 (14 October1947)
First supersonic flight. The plane-
Bell XS-1 rocket, the U.S. Air Force,
has driven by Charles E. Yeager.
Speed: 1078 km / h at an altitude of
12,800 m.

Bell XS-1 (14 ottobre 1947)
Primo volo supersonico. L’aereo-
razzo Bell XS-1, dell’aviazione statuni-
tense, € pilotato da Charles E. Yeager.
Velocita: 1078 Km/h; altitudine
12.800 m.

De Havilland Comet (2 May 1952)
Havilland Comet, the first jet pas-
senger plane, joined service.

De Havilland Comet (2 maggio
1952)

Entra in servizio il De Havilland |, bri-
tannico. E’ il primo aereo civile a reazio-
ne.

Sputnik 1 (4 October 1957)

Russia opens the space era by
Sputnik 1, the first artificial Earth
satellite. It weighs 83.6 pounds and
remain in orbit until the 1958 be-
ginning.

Sputnik 1 (4 ottobre 1957)

La Russia apre l'era dello spazio
con lo Sputnik 1, il primo satellite ar-
tificiale della Terra. Pesa 83,6 Kg. e
resta in orbita fino ai primi giorni del
1958.

Wernher Von Brown (31 January 1958)

A key figure of the entire U.S.
space program The German scien-
tist is particularly involved in the
development of the Jupiter C rock- BE
et, which puts 31 January 1958 the
first American satellite in orbit.

Wernher Von Brown (31 gennaio 1958)

Figura chiave di tutto il programma
spaziale U.S.A. Lo scienziato tedesco
€ particolarmente coinvolto nello svi-
luppo del razzo Jupiter C, che il 31
Gennaio 1958 mette in orbita il primo
satellite americano.
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Yuri Gagarin (12 April 1961)

First manned flight into space.
Yuri A. Gagarin makes an orbital @/
flight around the Earth on the Sovi- !
et spacecraft Vostok 1. The flight
lasted 108 minutes.

Yuri Gagarin (12 aprile 1961)

Primo volo umano nello spazio.
Yuri A. Gagarin compie un volo orbi-
tale intorno alla Terra sulla nave spa-
ziale sovietica Vostok 1. Il volo dura
108 minuti.

Leonov & Belyaev (18 March 1965)

Human first walk in space. Cosmonaut
Alexei Leonov "exit" from the Voskhod 2
space capsule, attached to a rope, and
floats in space for over 10 minutes. The
travel companion is Pavel Belyaev.

Leonov e Belyaev (18 marzo 1965)

Prima passeggiata umana nello spazio. Il
cosmonauta Alexei Leonov “esce” dalla cap-
sula spaziale Voskhod 2, legato a una corda, e
fluttua nello spazio per oltre 10 minuti. Il
compagno di viaggio € Pavel Belyaev.

Armstrong & Scott (16 March 1966
First link between two spacecraft.
The Gemini 8 with Neil Armstrong

and David Scott on board, joined
2 4 the Agena target rocket.

Armstrong e Scott (16 marzo 1966

Primo collegamento tra due veicoli
spaziali. La Gemini 8, con Neil Arm-
strong e David Scott a bordo, si unisce al
razzo bersaglio Agena.
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Apollo 8 (December 1968)
The first human flight around the
moon. The Apollo 8 mission
(starting December 21, six days
after landing) has as its protago-
nists the astronauts: Borman, Lovell
and Anders.

Moon! (20 July 1969)

Neil Armstrong was the first man
to set foot on the moon. The other
men of Apollo 11 are Aldrin and
Collins.

Shell was not the only one to
commemorate the event; each nation is mobi-
lized, venturing to the minting of coins
"Space" from America to the Soviet Union, the
latter defeated antagonist (perhaps wrongly?)
from the United States, in countdown to the
lunar landing, in the wake of the "Cold War".

Here, some examples of thematic souvenir
medals and pins, from Italy and around the
world:

Edwin Aldrin - Michael Col-
lins — Neil Armstrong - Apollo
11

Aldrin — Armstong — Collins
21 July1969

(A data error? Well... It de-
pends on ltalian time!) By Riz-
zoli Editor - Sciltian — SAN

Edwin Aldrin - Michael Col-
lins — Neil Armstrong

Panorama - 1969 Man on the
Moon

Landing on__the Moon
E. Aldrin - N. Armstrong — M. Col-
lins

21.7.1969 -
MMA925

3:56:20 mez

Apollo 8 (dicembre 1968)
Il primo volo umano intorno alla
Luna. La missione Apollo 8
(partenza 21 dicembre, atterraggio
6 giorni dopo) ha come protagonisti
gli astronauti Borman, Lovell e An-
ders.

Luna! (20 luglio 1969)

Neil Armstrong e il primo uomo
a mettere piede sulla Luna. Gli altri
uomini della missione Apollo 11
sono Aldrin e Collins.

La Shell non fu la sola a comme-
morare |'evento; ogni nazione si mobilito, ci-
mentandosi al conio di numismatica
“spaziale”: dall’America all’Unione Sovietica,
guest’ultima antagonista sconfitta (forse a tor-
to?) dagli Stati Uniti, nel conto alla rovescia
per I'allunaggio, sulla scia di quella che fu defi-
nita la “guerra fredda”.

Ecco alcuni esemplari di souvenir tematici:
medaglie e spille, provenienti dall’ltalia e da
diverse parti del mondo:

Edwin Aldrin - Michael Collins
— Neil Armstrong - Apollo 11

Aldrin — Armstong — Collins
21 Luglio 1969

(un errore di data? Beh... di-
pende dal fuso orario italiano!)

S.A.N.

Edwin Aldrin - Michael Collins
— Neil Armstrong

Panorama - 1969 L'uomo sulla
Luna

Landing on___the  Moon
E. Aldrin - N. Armstrong — M.
Collins
21.7.1969 -
MMA925

3:56:20 mez

da Rizzoli Editore - Sciltian -

25

14-16 Section



UOL23S 9T-HT

Apollo 12 - November
1969

With the Apollo program,
an ideal cycle has closed.
This cycle opened in July 1969 with Neil Arm-
strong, commander of Apollo 11, and conclud-
ed in December 1972, with Eugene Cernan,
commander of Apollo 17, respectively the first
and the last astronaut to “walk”, as it were, on
the lunar surface.

After the Apollo landings, the Americans
plunged into a limbo of neglect, while the So-
viets, in the throes of “revenge” retroactive
devoted themselves to “unleash” mechanical
probes (including Lunakhod), for the collection
of lunar soil - Automatic last mission: the
Moon-24 1976.

In fact, the very high costs which [
would involve this type of explora-
tion, not justified by real benefits
and expectations alleged, damp-
ened enthusiasm of the both su-
perpowers.

At the silence of the
80s, followed, but
weighted with re-
newed interest, not}
popular, but restricted
to a limited scientific
elite, a variety of or-
bital missions involv-
ing new emerging
global powers: it was
almost always reconnaissance probes for
“remote sensing” (ex. X rays) of the lunar sur-
face, which included a lunar landing impact
“destructive”, as without “back-rockets” slow-
ing down the descent:

e Probe Space-Hagoromo Hiten, launched

January 24, 1990 from Japan; precipitated
on the Moon - April 10, 1993.
e Space probe SMART-1 European Space

Publicity badges Soviet (80s)
Spillette propagandistiche
sovietiche (anni’80)

Apollo 12 — Novembre
1969

Con il programma Apol-
lo, si chiuse un ciclo ideale
inaugurato nel luglio 1969 da Neil Armstrong,
comandante dell’Apollo 11, e concluso nel di-
cembre 1972, da Eugene Cernan, comandante
dell’Apollo 17, rispettivamente il primo e I'ulti-
mo astronauta a “passeggiare”, per cosi dire,
sulla superficie lunare.

Dopo gli sbarchi del programma Apollo, gli Sta-
tunitensi piombarono in un limbo di disinteresse,
mentre i Sovietici, in preda ad una “rivalsa” re-
troattiva, si sbizzarrirono a “sguinzagliare” sonde
meccaniche (tra cui le Lunakhod), per il prelievo
di suolo lunare — ultima missione automatica: la
Luna 24 1976.

& Di fatto, gli altissimi costi che pre-
& supponeva tale tipo di esplorazione,
non giustificati da vantaggi reali ed
aspettative presunte, tarparono I'en-
tusiasmo delle due superpotenze.
Al silenzio degli anni ’80, segui, con
rinnovato ma pondera-
to interesse, non piu
popolare, bensi ristretto
ad una limitata élite
scientifica, tutta una
serie di missioni auto-
matiche  coinvolgenti
nuove potenze mondiali
emergenti:
¢ Sonda spaziale Hiten-
Hagoromo, lanciata il
24 gennaio 1990 dal Giappone; precipitata
sul suolo lunare il 10 aprile 1993.
¢ Sonda spaziale SMART-1, dell'Agenzia Spa-
ziale Europea (ESA), lanciata il 27 settem-
bre 2003; precipitata sul suolo lunare il 3
settembre 2006.
e Sonda spaziale Chandrayaan-1 lanciata il
22 ottobre 2008 dalla base di Srihakot
(India); modulo Aditya (Moon Impact Pro-
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Agency (ESA), launched September 27,
2003, precipitated on the Moon - Septem-
ber 3, 2006.

e Chandrayaan-1 space probe launched 22
October 2008 from the base of Srihakot
(India) Aditya form (Moon Impact
Probe) dropped by the probe and sent
down on the Moon - 14 November 2008.

e Space probe Chang'e 1's Republic of Chi-

na, crashed on the Moon - March 1,

2009.

The absence of crew and its replacement
by robotic equipment / computer has de-
prived these missions of that magical
"pathos", involved "the masses" and char-
acterized the legendary night of July 20,
1969, when the first man, in spite of the
suspicion 'simulation’, raised by so-called
"conspiracy theories on lunar landings" [eg.
"Theory of the fake Moon landing" by Bill
Kaysing (1976) "Conspiracy Theory of the
Moon" by Philippe Lheureux (2001)] - has
left its "fingerprints" indelibly on the lunar
surface.

And although NASA, headed by Michael
Griffin, now already receives a stream of
funding for the design and placement of a
permanent base on the Moon, to be
achieved by 2020, that enthusiasm of the
"first time" of the year '60 is lacking.

Perhaps finally, albeit at a slow pace than
expectations, the mythical dream material-
izes, after having been interplanetary
placed in the drawer for 50 years? That this
comes true form of "cosmos-reality" live
satellite non-stop, or as a tour at the "5
moons" hotel for extravagant millionaires
to search of excitement, it’s unimportant.

What matters is that this project is real-
ized, in accordance with the time limits
provided (half a century is too much!);
And since we can hardly afford to travel
"low cost" on the Moon, at least we book

be) sganciato dalla sonda e fatto scendere
sul suolo lunare il 14 novembre 2008.

¢ Sonda spaziale Chang'e 1 della Repubblica

Popolare Cinese, schiantatasi sul suolo lu-

nare il 1 marzo 2009.

Si e trattato quasi sempre di sonde ricognitive
per il “remote sensing” (es. raggi X) della superfi-
cie lunare, che prevedevano un allunaggio da im-
patto “distruttivo”, in quanto prive di retrorazzi
rallentanti la “discesa”.

L’assenza di equipaggio umano e relativa
sostituzione con attrezzature robotiche/
computerizzate ha privato tali missioni di
quel magico “pathos” che coinvolgeva le
“masse” e che contraddistingueva la mitica
notte del 20 luglio 1969, quando il primo
uomo, a dispetto del sospetto di
“simulazione”, sollevato dalle cosiddette
“Teorie della cospirazione sugli sbarchi lu-
nari” [es. “Teoria del falso allunaggio” di
Bill Kaysing (1976) “Teoria del Complotto
lunare” di Philippe Lheureux (2001)] - ha
lasciato le sue “impronte” indelebili sulla
superficie lunare.

E benché la NASA, con a capo Michael
Griffin, oggi riceva gia un flusso di finanzia-
menti per la progettazione e collocazione di
una base permanente sulla Luna, da realiz-
zare entro il 2020, viene a mancare
quell’entusiasmo della “prima volta” degli
anni ’60.

Che si stia finalmente concretizzando,
seppure a rilento rispetto alle aspettative, il
mitico sogno interplanetario riposto nel
cassetto da 50 anni? Che questo si avveri
sottoforma di “cosmo-reality” in diretta sa-
tellitare no-stop, o sottoforma di tour in
hotel a “5 lune” per stravaganti milionari in
cerca di emozioni, poco importa.

Quel che conta e che tale progetto si realizzi,
nel rispetto dei tempi limite previsti (mezzo
secolo e veramente troppo!); e poiché
difficilmente potremo permetterci un
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viaggio “low
cost” sulla Luna,
prepariamoci

almeno a preno-
tare sul web le

on the web g
the  future | (
commemora- [SS

tive medals
"Moon base |

2020" lim- | future medaglie
ited edition! | | commemorative
And who | “Moon base
knows... 2020” a edizione
maybe the| ! limitata! E chis-
Shell, for the sa.. forse |la

Shell, per I'occa-
sione, riproporra

occasion, will
pursue a new |

collection una nuova colle-
"Flight- zione

story". “Volistoria”.
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Playing with ra-
diations

The elements of the periodic table are many
and each one of them has different characteris-
tics (from the other-deleted). There are metals,
semi-metals, non metals, transitions elements...
the aspects of chemistry are various |
and most of them un-explored. We
can either talk about the condition of
the elements, solid, liquid or gas; or
about the ebullition or the fusion
temperatures, the electro negativity
of the elements and radioactivity.
Now we have to formulate a logical
question:

laura.patanel8@gmail.it;

Giocando con le
radiazioni

Gli elementi della Tavola Periodica sono tanti ed
ognuno di essi ha diverse caratteristiche.

Ci sono i metalli, i semi-metalli, i non metalli e
gli elementi di transizione.

Gli aspetti della chimica sono vari e
molti di essi sono ancora sconosciuti.

Si puo parlare degli stati fisici degli
elementi, solido, liquido o aeriforme; o
si puo parlare del punto d’ebollizione e
di fusione, dell'elettronegativita degli
elementi e della radiattivita.

Detto questo e logico porsi una do-
manda:

What is the radioactivity?

Cos’e la Radiattivita?

Pierre curie

The radioactivity is the capacity of
the atoms to emit different kinds of radiation, a
radiation, b radiation and g radiation (the most
dangerous). Depending on the stability of the nu-
cleon of the atom, the higher the number of pro-
tons is, the more unstable the atom becomes.
Protons are the positive particles, electrons the
negative ones and neutrons are neutron parti-
cles, with the function of stabilization, because
positive charges always repel other positive
charges. Almost each atom of the periodic table
has isotopes (atoms with the same atomic num-
ber but different mass number), and part of them
are radioactive. There are also natural elements
like uranium, or as we are going to talk about,
radium and polonium, that have as natural prop-
erty the radioactivity. During the centuries radio-
active atoms lost part of their particles in order to
reach more stability in the nucleon. Some disci-
plines use the decay of the atoms to date the ex-
istence of a particular organism, or even the da-
ting of the life of a particular animal species.

The radiation emitted by the radioactive atoms

La radiattivita e la capacita degli ato-
mi di emettere diversi tipi di radiazioni, o, B e g (le
pil pericolose). Il tipo di radiazione dipende dalla
stabilita dell’atomo, piu alto & il numero di proto-
ni, pit 'atomo & instabile. | protoni sono le parti-
celle subatomiche positive, gli elettroni sono neg-
ativi mentre i neutroni posseggono una carica
neutra e hanno la funzione di stabilizzare I'ato-
mo, perché la carica positiva respinge quella neg-
ativa.

Quasi tutti gli atomi della tavola periodica han-
no degli isotopi (atomi con lo stesso numero ato-
mico ma differente numero di massa) e molti di
essi sono radiattivi.

Ci sono anche elementi naturali come 'uranio, il
radio o il polonio che hanno naturali proprieta
radioattive.

Nel corso dei secoli gli atomi perdono parte del-
le loro particelle per rendere piu stabile il nucleo.

Alcune scienze studiano il decadimento radioat-
tivo per calcolare le date d’esistenza di particolari
organismi o datare la vita di particolari specie ani-
mali.

Le radiazioni emesse da gli atomi radiatti-

17-19 Section



normally isn’t very dangerous, a and b radiation
are constituted by positive and negatives parti-
cles, protons and electrons, and could penetrate
slight layers of metals like Aluminum. g radiations
could penetrate thick layers of Lead or
other metals, and are constituted by
photons. In our presentation we now
pass to the second question:

Who discovered radioactivity as a
feature of some elements?

We owe the discovery of radioactivi-
ty to a brave and intelligent woman,
Marie Curie.

Marie Sklodowska-Curie was born in
Warsaw, the 7" November 1867, in
Poland. Fifth daughter of a Mathemat-
ics and Physics teacher, she studied for some
years as self-taught, because girls couldn’t attend
university in Poland. Her passions were Mathe-
matics and Physics, and at first her family didn’t
approve her choice. On 1891 Marie’s older sister
went to Paris to attend the famous Sorbonne uni-
versity, to (take degrees as and) become a doc-
tor. In order to pay the expenses of the Universi-
ty, Marie started to work as a governess, and she
had been working for six years, when her sister
Bronya graduated. During those six years, Bronya
had already got married and found a house
where she and her husband lived. Bronya repaid
the favor to her sister, paying her university ex-
penses and giving her hospitality for some time.

Marie studied Physics at the university in the
morning, and Mathematics and Chemistry in the
evening as self-taught. Here, in Paris, she met a
brilliant scientist, Pierre Curie, and they married
on the 26™ of July 1895. Pierre was a Physics
teacher at the Sorbonne University, and he had
made research about the magnetic properties
and quartz piezo-electric properties with his
brother Jacques. Thanks to his studies, Marie
could start her research about the radioactivity,
and soon they became also laboratory mates.

After two years of marriage, they have their first

daughter Iréne, and on 1904 their second
daughter, Eve, is born.

UO1I9S 6T-LT
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A fragment of pitchblende
Un frammento di penchblenda

vi normalmente non sono molto pericolose, le
radiazioni a e B sono costituite da particelle posi-
tive e negative, protoni ed elettroni e possono
penetrare sottili metalli come alluminio.

Le radiazioni g pos-
sono penetrare pe-
santi strati di metalli
e sono costituiti da
fotoni. Passiamo
adesso alla seconda
domanda:

Chi scopri la radiat-
tivita come caratte-
0 ristica di alcuni ele-
menti?

Dobbiamo la sco-
perta della radiattivita a un’intelligentissima don-
na, Marie Curie.

Marie Sklodowska-Curie nacque il 7 Novembre
del 1867 a Warsaw, in Polonia. Ebbe cinque figlie
da un professore di matematica e fisica, studio
per alcuni anni per conto suo, perché le donne
non potevano frequentare I'universita in Polonia.
La sua passione era la matematica e la fisica che
in principio non fu approvata dai genitori. Nel
1891 la sorella maggiore di Marie andd a Parigi
per frequentare la famosa universita Sorbonne e
diventare dottore. Per poter pagare gli studi all’'u-
niversita, marie comincio a lavorare come gover-
nante per sei anni, fino a quando la sorella Bro-
nya si laureo. Durante questi sei anni, Bronya si
SposO e compro una casa dove viveva con suo
marito, alla fine la sorella maggiore per ripagare il
favore fatto da Marie le pago gli studi e la ospito
per un po’ di tempo.

Marie studiava fisica la mattina e matematica e
chimica nel pomeriggio come autodidatta. A Pari-
gi incontrd un bravo scienziato, Pierre Curie e si
sposarono il 26 Luglio del 1895. Pierre era un pro-
fessore di fisica all’'universita di Sorbonne e face-
va degli studi sulle proprieta magnetiche della
materia e le proprieta piezoelettriche del quarzo
con suo fratello Jaques.

Grazie ai suoi studi, Marie comincio le ricerche
sulla radiattivita e divenne presto un assistente di
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Marie wanted to study a particular characteris-
tic of some elements, what now we call radioac-
tivity and started to study this phenomena in a
little house in Rue Lohmond, where the couple
created a laboratory. Their research studied at
first the radioactivity of Uranium’s salt
(discovered many years before by Henry Becque-
rel) in different kind of substances, pure or not.
They measured the radioactivity with a particular
piezo-electric electrode made-up of quartz, re-
porting different measures depending on the
concentration of Uranium. The properties of
those piezo-electric electrodes had been studied
by Pierre several years before, but Pierre’s old
studies were concentrated only on mag-
netic properties (in 1882 Pierre with his
brother Jacques registered their discovery

about the properties of the quartz). =« 2

Thanks to Pierre’s knowledge they contin-
ued their research for many years, exam- .
ining, reporting data and formulating the-
ories and more others. Then they tried to
measure the radioactivity in other ele-
ments, observing their reactions and
properties.

Marie and Pierre formulated a definition
of the radioactivity, and said that the radioactivity
is a characteristic of the atom, not a feature of
the substance as all the scientists thought at that
time.

After months of study they tried to measure the
radioactivity of a  substance  named
“pitchblende”, a radioactive material coming
from mines in the south of the France. At that
time the scientists thought that this substance
was constituted by Uranium. They discovered
that the radioactivity of this substance was much
more intense than the normal radioactivity of
Uranium, in consequence they understood that
the substance wasn’t pure Uranium, but a mix-
ture of more substances, possibly more radioac-
tive than Uranium. They tried to divide this sub-
stance with more and more experiments, extract-
ing Uranium and dividing the remnants in order
to finally obtain a new element with characteris-
tics different from any other in the periodic table.

nexampIEOfalpha radiation ZO). Grazie alle cono-

zoelettriche del quar-
A

laboratorio. Dopo due anni dal matrimonio, loro
ebbero Irene e nel 1904 nacque Eve.

Marie voleva studiare una particolare caratteri-
stica di alcuni elementi, le diede il nome di radiat-
tivita e cdomincio a studiare questo fenomeno in
una piccola casa in via Lohmond, dove la giovane
coppia aveva creato un laboratorio.

Per prima cosa studiarono la radiattivita dell’u-
ranio (scoperto tempo prima da Henry Becque-
rel) in diverse sostanze, pure e no.

Per misurare la radiattivita utilizzarono un
particolare elettrodo piezoelettrico di quarzo
che dava diverse misure in base alla concen-
trazione d’uranio. Le proprieta di questo

elettrodo di quarzo era-

, S no state studiate da

PIOIONE - pierre molti anni prima,

3 ' @neutrone ma |o scienziato si era
+ eleltrone concentrato solo sulle
proprieta magnetiche
(nel 1882 Pierri con suo
fratello Jacques regi-
Radiazione strarono le loro scoper-
alfa te sulle proprieta pie-

=

scienziati continuarono le loro ricerche per
anni, esaminando, riportando dati, registran-
do i processi e formulando varie teorie. Dopo
provarono a misurare la radiattivita in altri
elementi, osservando le reazioni e le proprie-
ta.

Marie e Pierre formularono una definizione
di radiattivita dicendo che era una proprieta
degli atomi e non una proprieta della sostanza
come alcuni scienziati pensavano in quel pe-
riodo.

Dopo mesi di studi provarono a misurare la ra-
diattivita di una sostanza chiamata “pitchblende”,
un materiale radiattivo proveniente dalle miniere
del sud della Francia. In quel periodo gli scienziati
pensavano che quella sostanza non fosse costitui-
ta da uranio, ma da un insieme di sostanze anche
piu radiattive dell’'uranio. Provarono a dividere
questa sostanza con tanti esperimenti,
estraendo uranio e dividendo il resto in mo- 3 1
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do da ottenere nuovi elementi
con diverse caratteristiche dagli
altri elementi della tavola perio-
dica. Marie e Perrie chiamarono
questo elemento Polonio.

Pubblicarono  un  articolo
“Swatlo” dove spiegarono la loro
scoperta e il nome del nuovo
elemento.

Il Polonio aveva una radiattivi-
ta pib intenza dellUranio ma
M non cosl intenza da giustificare la
radiattivita dell pitchblende cosi i
due scienziati continuarono a
dividere gli elementi e scopriro-
no tantissime nuove sostanza

Marie and Pierre called this ele-
ment “Polonium”.

They published their discover-
ies in a journal named “Swatlo”
and named the new element for
the first time.

The Polonium had a radioactivi-
ty more intense than Uranium
and this justified a certain level of
radioactivity, but it wasn’t so ’
high to justify the level of radio-
activity of the pitchblende, so
they tried for the second time to
divide the elements, and discov-
er a little quantitative of a new
substance, much more radioac-
tive than the Polonium, the Radi- anche piu radiattive del Polonio,
um. come il Radio.

In order to reach their goal, Marie and Pierre  Per scoprire questi nuovi elementi che causava-
analyzed tons of pitchblende, absorbing a huge no una cosi alta radiattivita del pitchblende, i due
quantitative of radiation that eventually took Ma- scienziati assorbirono una grandissima quantita
rie to death after many years and risking her life di radiazioni che portd Marie a morire alcuni anni
for the research. T dopo.

Marie and Pierre could have Marie e Pierre non gua-
earned millions and become * _ dagnarono milioni e non
very reach if only they had . ' ' divennero famosi ma aiu-
registered their discovery, but = 4l & | tarono gli altri scienziati a
they didn’t, in order to make _ concentrarsi su questo
possible for everyone to study § - B particolare studio e per-
this particular topic and take ¢ misero alla tecnologia del
the science to another level, * . : _ periodo di progredire.
developing the technology of AR |\ B F Ufficialmente | due
that period. ' £ * ' scienziati annunciarono la

: \- " loro scoperta il 26 Dicem-

\ . ~ bre del 1898 e nel 1903

. % Marie, Pierre e uno scien-

b i bl B ziato di nome Henry Bec-

Marie and Pierre with a scien- [RUECSIEGUIESNGLE B CAVL Y-8 o crel, ricevettero il Pre-
tist named Henry Becquerel, together in the laboratory mio Nobel per la fisica.

received the Nobel Prize for RS SCASUEECERITECIECIEIRNENE  Ne| 1906 Pierre mori in

Physics. in laboratorio un incidente automobili-

Marie Curie in her laboratory
Marie Curie nel suo laboratorio

Officially they announced
their discoveries the 26™ De-
cember 1898, and in 1903,

In 1906 Pierre died in a car accident and Marie stico e Marie prese il suo posto all’'universita di
took his place as a teacher at the Sorbonne Uni- Sorbonne, diventando la prima donna ad inse-
versity, becoming the first woman to teach here.  gnare all’'universita.

Even after Pierre’s death, Marie continued her  Anche dopo la morte di Pierre, Marie continud

research, trying to create pure Polonium and le sue ricerche, cercando di creare il Polonio puro
pure Radium; after many years she isolated e il Radio; dopo alcuni anni riusci ad isolarli en-
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pure metallic Radium and Polonium, and won in
1911 the second Nobel Prize, this time for Chem-

istry.

trambi e nel 1911 vince il secondo Premio Nobel,
guesta volta per la chimica.
Marie Curie pubblico diversi articoli sulle sue

Marie Curie published dif-

ferent papers about her re- /
search the most popular be-
ing: “Researches sur les sub- |
stances Radioactives” (1904);

“L’isotopie et les elements
Isotopes”; “Traité de la radio-
activité” (1910). She also
wrote different papers that
explained how to extract '
pure Polonium and pure Ra- ’
dium.

She has founded a par-
ticular institute, at first
named “Istitute du radi-
um”, which is still known nowadays as
“Istitute Curie”. Irene, Marie’s first daugh-
ter, had the same attitude as her mother
and soon she started to study Physics and
Chemistry with her mother’s encourage-
ment.

Marie’s and Pierre’s research wasn’t ap-
plied only in Physics and Chemistry, it made
a several progress about the fight against
the cancer and most of the congenital ill-
nesses, and also they had an important role
in the development of X-Rays. During the
World War | Marie worked as radiologist
with her daughter Iréne saving millions of
lives. They worked with the Red Cross Asso-
ciation and with them they invented the
first car with X-Rays equipment, and with
this Marie and Irene went personally near
the lines of fight.

In 1920 Marie became very fragile, and four-
teen years later she died of pernicious anemia
in the sanatorium of Sancellemoz, an illness
caused from the huge amount of radiation
absorbed during her research.

Personally | admire this woman, She

fought against the prejudice and studied at
the university, even if her parents didn’t
approve. She persisted in her research,

Marie Curie driving one of the radiology cars
Marie Curie alla guida di una delle auto

attrezzate per la radiologia

- ~ ricerche, | piu famosi

sono: “ricerche sulle

- sostanze radiatti-

~ ve” (1904), “I'isotopia e

gli elementi isotopi”;

§ “trattato sulla radiatti-

vita” (1910). Inoltre

— scrisse diversi articoli

per spiegare come

; M estrarre il Polonio e il

R—— Radio puro. N

Marie fondo un isti-

tuto particolare, inizial-

mente chiamato

“istituto del Radio”,

adesso conosciuto come “istituto Curie”. Irene, la

prima figlia, aveva le stesse passioni della madre

e presto comincio a studiare fisica e chimica con
I'incoraggiamento della madre.

Le ricerche di Marie e Pierre non furono solo
utilizzate in chimica e fisica, ma aiutarono la ricer-
ca per la sconfitta del cancro e di altre malattie
genetiche ed ebbero un importante ruolo per
I'uso dei raggi X. Durante la Prima Guerra Mon-
diale, Marie lavoro come radiologa con sua figlia
Irene e salvo milioni di vite. Lavorarono con la
Croce Rossa e con loro fu inventata la prima mac-
china munita di raggi X e con questo Marie e Ire-
ne furono mandate in prima linea durante la
guerra.

Nel 1920 Marie divenne molto fragile e quattor-
dici anni dopo mori di anemia perniciosa nel’o-
spedale di Sancellemoz, la sua malattia fu causata
dallenorme quantita di radiazioni assorbite du-
rante le sue ricerche.

Personalmente ammiro questa donna, lei
ha lottato contro | pregiudizi studiando
all’Universita anche se la sua famiglia non
approvava. Ha continuato le sue ricerche,
lavorando e ottenendo importanti risultati
e ha continuato anche dopo aver perso il
marito, lavorando sola, allevando le fi-
glie, Irene e Eve, che dopo la sua morte
divennero donne importanti, Irene vin-
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working hard and obtaining very important
results and she continued
even after the loss of her
husband, working alone and
at the same time raising her
daughters, Iréene and Eve,
that became after her death
very important people- Iréne
won a Nobel prize for Chem-
istry as her mother had
done, and Eve worked as
ambassador for UNICEF. Dur-
ing her last year of life Marie
worked as a radiologist, near
the conflict of the World War 1, saving lots
of lives and risking hers. She died because
of her research, the radiation caused that
illness and even now she rests in her final
and last sleep in a lead coffin, near her hus-
band, because her body continues to emit
radiation. Her original scripts are preserved
in a special place, because of the radiation,
and most of her objects are preserved in
the same way.

| think that everyone should know what
Marie Curie has done in her incredible life,
because for me she represents an ideal of
what all the scientists should be, altruist
and brave.

We can easily say that Marie Curie’s case
is one when pure intellect meets bravery.

/ | L) =
From left, Marie Malone (Missy), Iréne,
Marie and Eve Curie.

Da sinistra, Marie Malone (Missy), Iréne,
Marie e Eve Curie.

UO1I9S 6T-LT

Iconography
www.nobelprize.org/nobel_prizes/physics/
articles/curie/
www.rostra.dk/louis/andreart/
MarieCurie.html
http://it.wikipedia.org/wiki/Uraninite
www.associazioneitaliananucleare.it/faq/
www.rivistainnovare.com/pmi-europa-e-
ricerca/lanno-prossimo-772-milioni-per-i-
ricercatori-dal-programma-ue-marie-
curie/
www.nobelprize.org/nobel_prizes/physics/
articles/curie/
www.nobelprize.org/nobel_prizes/
physics/articles/curie/

34

se il Premio Nobel per la chimica come la
madre e Eve lavo-
ro come Amba-
sciatore per I'UNI-
CEF. Durante gli
ultimi anni di vita,
Marie lavoro co-
me radiologa, vici-
§ no al periodo del-
L_la Prima Guerra
Mondiale, salvan-
do tante vite e
rischiando la sua.
Questa grandissi-
ma donna & morta a causa delle sue ricer-
che, le radiazioni le causarono la malattia e
adesso riposa in pace, vicino al marito, in
una bara di piombo, perché il suo corpo
emette radiazioni. | suoi articoli originali
sono conservati in un posto speciale a cau-
sa delle radiazioni e molti dei suoi oggetti
sono conservati allo stesso modo.

lo penso che tutti dovrebbero conoscere
I'incredibile vita di Marie Curie, perché se-
condo me rappresenta l'ideale di scienziato
che tutti dovrebbero essere, altruista e ca-
pace.

Possiamo affermare che Marie Curie ¢ il caso
in cui l'intelletto puro e il coraggio si incontra-
no.
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Is evolution the
process that created the
diversity of life on Earth?

The theory of evolution, this is an extremely
popular and widely renowned theory, pro-
posed by two people, Alfred Wallace, and
more notably, Charles Darwin. These two men
had extensive knowledge of nature and how it
progressed, and these observations were a
vital key to how an idea evolved into a bril-
liantly devised the-
ory [1]

The image to the
right is very com-
monly used to por-
tray the evolution
of man, as it shows
a monkey (Left) «
slowly evolving
over time to be-
come what we are
today as humans
(Right) [13]

Evolution is how a
species  becomes
more complex, and better suited (or adapted)
to their environment, through the process of
‘Natural Selection’. This means that a pair of a
species, with superior genetics, are likely to
reproduce (as they are more capable in surviv-
ing the conditions they live in), combining
their genes resulting in a slight change in off-
spring. Over numerous generations, these
changes become more apparent and this is
evolution. As generations go on, the genetic
material within DNA changes, mutates,
(sometimes enough to allow a generation to
branch off into a completely new species!)

and realistically improves from the last gen-
eration (as an inferior set of genes is less
36 likely to be passed through numerous
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generations successfully) this results in the
species becoming better suited to their envi-
ronment, through the process of evolution [1]

What is Natural Selection?

To ensure survival of a species, a member of
that species must be capable of surviving long
enough to find a mate, allowing them to suc-
cessfully reproduce, by avoiding being killed,
and finding sufficient nutrition. Commonly this
must the fought for, as there will be competi-
tion from many other members of that spe-
cies looking for a mate, and even more other
species hunting for food, and food may even
be the species in question!

Not only
must the
creature sur-
vive, but it
must protect
its offspring
during their
early vyears
to avoid
them being
killed. Some
organisms
manage all
of these suc-
cessfully;
others may have a smaller number of off-
spring, while some may die before they can
reproduce. The members of the species who
do manage to reproduce, are superior to those
who don’t, meaning those individuals are more
“fit’ for survival (this may also be known as sur-
vival of the fittest) than the others. The genet-
ics, adaptations and mental and physical traits
of the individual, all resulted in the ‘fitness’
that was superior to that of other members of
the species. These characteristics are then like-
ly to be ‘inherited’ by its offspring, making
them more likely to survive and reproduce and
this continues over many generations to result
in the evolution of the species. This process is
called ‘Natural Selection’ [1]
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A good example of how genetic mutations

and natural se-
Leaves

lection occur is . a Darw']n's Finches B:ilf.t’f-'ruit will therefore be

by Iooklng at ADAPTIVE RADIATION e
how finches ... Seeds
adapted to ~ A

make use of
their mutations.
Charles Darwin

studied this, and /Inrsffts\ - -~ Grubs will not be able to
how finches ? : e perform the before
evolved and mu- ./ ' P mentioned tasks as
tated to have Tool Using Finch efficiently, and are
different types /? % then more likely to
of beaks, and = — be killed, or starve.

how the re- f
sulting charac-

teristics benefited them in survival. Through
surviving the process of natural selection, and
evolving over generations to allow their muta-
tions to develop, the species of the finch was
provided a great advantage over others [1]

Different beaks allowed the finch to feed
differently, not only does this benefit the indi-
vidual to survive, as they are better adapted
to where they live, but also helps the species
as a whole, as it means there is reduced com-
petition for food against other members of
the same species [1]

This is a brilliant display of how evolution
occurs through the process of natural selec-
tion, and how this helps benefit the species
further to allow new mutations to improve
the species to a greater extent [1]

Survival of the Fittest

Survival of the fittest is the reason natural
selection exists, put very simply, it is the idea
that those better suited, or ‘Adapted’ to their
environment, are much more likely to survive
and pass down their genetics through repro-
duction, in contrast to those that are not as
well developed [9]

As these superior genetics are passed down
upon generations, some will mutate, some-
times benefiting the species, sometimes hin-
dering them. Survival of the fittest means that
those who mutate in a positive way, will have

a benefit when competing for food, shelter,
and a mate, and

more likely to sur-
vive, allowing
these genetics to
be passed on.
Those who mutate
in a negative way,

(Image left [16])

These mutations
and adaptations don’t happen overnight,
through a single generation, or even ten! For
genetic mutations to have a noticeable im-
pact, a particular set of genes will have to be
copied and passed down thousands of genera-
tions, slowly changing that particular family
tree of a species, either for the better or for
the worse. This also means that sometimes a
single species will branch off into many oth-
ers. Looking at Darwin’s finches (above) shows
how a single species can have different sets of
mutations, some that are less beneficial than
others, will eventually die due to natural se-
lection (survival of the fittest). An example of
this is shown by the diagram on the left; it
shows how the human species has evolved
over millions of vyears, and how it has
branched off into others over time.

All of this concludes that survival of the
fittest, allows superior genetics to survive, and
inferior ones to meet their demise, this is
what allows natural selection to exist [9]

DNA and how it has evolved

It is theorised that DNA once began as ‘a
simple self replicating peptide’, of which
would contain 32 amino acids, that were sup-
posed to form in the Earth’s oceans. Once this
self-replication had completed, the theory
of natural selection would take over, so
those that had evolved to protect them- 37
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adapt to their surroundings through evolution,
were capable of surviving longer than others.
An  extended :

survival then
resulted in
more  repro-
duction, thus
spreading, al-
lowing the
molecule to ﬂ
travel through-
out genera-
tions. Some
molecules
would have
evolved to be
contained
within a lipid
bubble, would
have a better
chance of sur-
vival, passing
itself down the

Africanus
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After this pro-

cess has prolonged, the lipid bubbles even-
tually turned into cell membranes, forming
DNA molecules [8]

These DNA molecules are how they are as
we know them now, a collection of complex
molecules possessed by every living crea-
ture, the DNA containing genetic infor-
mation about its host. After DNA itself
evolved, over longer periods of time it also
caused their hosts to evolve, through the
form of natural selection, and through muta-
tions within the DNA itself. This can be
shown by looking at humans and chimps,
the fact that we are very similar suggests
(using the theory of evolution) that we share

a common ancestor, which if true, would
mean that we humans and chimps both
38 branched off from our common ances-

selves from danger, and that were able to tor due to different accumulations of muta-
tions within the DNA [5]

Here is an example of a double-helix DNA

generations,
leaving itself Millions
open to fur- & of Years
. Avstralopithecus
ther evolution. Afarensis

Adenine

Thymine

Cytosine

DNA
Backbone

molecule (left). It
consists of amino
acids, 4 of them,
labelled: Ade-
nine, Thymine,
Guanine and Cy-
tosine, and these
4 amino acids are
responsible for
the diversity of
life on earth that
we see today. All
individuals pos-
sess these same
four amino acids
in their DNA,
what makes us
all different is
due to the varia-
tion in how these
amino acids are
arranged and
linked together
by hydrogen
bonds. The DNA
backbone is
made up of phos-
phates and sug-
ars, its job is to
simply hold up
the molecules
structure, its
substance is also
very flexible,
which is neces-
sary to allow the
molecule to spi-
ral into the dou-
ble helix [17]

Creationism

There are nu-
merous types of
creationism, and

PMagazine



lots of other beliefs that are used in conjunc-
tion with these, it is a very widespread and
popular belief, heavily renowned by Chris-
tians. Different forms of creationism can in-
clude: Raelian,
Panspermia, Cata- ZATURH

strophlc E.volutlon, MRS —
Islamic, Vedic, Amer- Py ~_EUN
ican Indian, and

. , VEHUE
many other beliefs HERGURY
from other cultures, S

however the most
common form of cre-
ationism is Christian
creationism,  which
branches off into
many different
groups, and | will talk
of a few of these
briefly.

Christian creationism as largely followed in
the US, due to Christianity being such a preva-
lent religion in that country, not all Christian
creationists follow the exact same beliefs, and
can be split into different groups. These
groups of Christian creationists consist of the
following: ‘Flat Earthers’ — this is the belief
that the earth is indeed flat, this is taken from
the Bible; suggesting that the earth is also cov-
ered by a dome, surrounded by water, this
water being what is believed by these flat
earthers, as to what created Noah's flood. The
bible reading from where the belief originated
is from a literal point of view of “The four cor-
ners of the earth”.

‘Geocentrists’ — As opposed the flat
earthers, geocentrists accept the fact that
the earth is spherical, however they do not
accept the idea that the sun is in the centre
of our solar system, or that the earth even
moves at all. Alike flat earthers, this is rea-
son for geocentrists to state what they
caused Noah’s flood, this being a solid
firmant containing water above the still
earth. The basis for their belief is again a
literal reading of the Bible. "It is not an in-
terpretation at all; it is what the words

FIi ZTARE

JUFITER —-.

EARTH

say.” An example of the geocentric model is
shown to the left [18], the diagram shows
how geocentrists believe that planets orbit
the earth.

‘Young Earth Creation-
ists’” —Or YEC, is probably
the most common kind of
creationism to  date,
which is again based up-
on a literal reading from
the Bible. These beliefs
are that the earth is 6000
-10000 vyears old, and
that earth and life was
created by God in 6 days,
that death was resulted
from Adam and Eve, and
lastly that geology must
be in the terms of Noah’s
Flood. The idea of the
earth being spherical and that we are in a
heliocentric solar system is accepted.

Those few examples of creationism theories
consist of either the most extreme views, or
the most common views, basically contrasting
each other, giving both ends of the spectrum.
This shows that the belief of creationism, iron-
ically alike evolution, has branched off into
many different forms of creationism [3]

Other major religions also share views on
their concept of creationism too, these reli-
gions being Muslims, Jews, and Hindus. The
Islamic view on creationism is slightly dif-
ferent to that of other religions, in that
they believe creation not to have been the
‘Big Bang’ as such, but rather, “the heavens
and earth” joining together. Whilst the lit-
eral readings of the Koran do not promote
the idea of the big bang, they do not dis-
miss it either. Further readings from the
Koran also state that ‘Allah’ created every-
thing, the planets and the sun, and even
their orbital paths... it also suggests that he
created ‘laws’. All of this, much alike the
more widely accepted view on creation-
ism, was done within 6 days according

to the Koran [19] 39
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As for Jewish views on creation, they be-
lieve once again in the 6 days of creation,
and a 7th of rest by God. However these
‘days’ are not viewed as literal days, but
instead viewed as ‘a specific stage of crea-
tion’, each ‘stage’ being the creation of
something different. More specifically: Day
1, gasses; Day 2, water; Day 3, dry land and
plants; Day 4, fish and birds; Day 5, ani-
mals; Day 6, humans. This is also accepted
due to being similar to scientific evolution,
and some even believe that the evolution-
ary process is based on this view! [20]
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Chaos:
Clouse Encounters

With Disorder

Chaos! A word we hear so often and scares
us so much. Something reasonable enough if
one considers that we live in a universe where
everything works perfectly and everything can
be predicted by certain laws (no matter if they
are understandable or not) or at least that is
what we think.

Scientifically, Chaos is defined as endmost
sensitiveness in initial conditions. In Mathe-
matics and Physics (as well as many other sci-
ences), Chaos Theory, which appeared all of a
sudden before forty years, has brought radical
changes in the researchers’ way of thought
and offered us progress that the classical re-
search methods would never imagine. The
present article is attempting an approach of
what is Chaos in Physics Sciences, how the ne-
cessity for research in chaotic systems was
born and in what scientific fields it has appli-
cations.

The First Steps into Chaos: “The n Body
Problem”

Since his beginning, the Man wanted to ex-
plain the phenomena taking place all around
him. In this attempt of his he began to create
models based either on some metaphysical
powers or in some natural order that, he sus-
pected, existed in the universe. These models
often led to laws that explained, or even pre-
dicted, Nature. This was the technique that
created “Science”. However, the research re-
sults were not always that good.

The first scientist who ever faced a problem

not able to be solved was, possibly, the
English mathematician and theoretical
physicist sir Isaac Newton (1642-1727).

Xaoc:
2teveC Emadéc

HE TNV Ataéia

Xaog! Mua Aé€n mou akoUUE ouxva Kal Ttou
oG Ttpopalel tOoo TOAU. Mpadaypa AAwote
mou daivetal va €xel Aoywkr, av okedtel
Kavei¢ mw¢ fovpe oe éva olumav Tou Ta
mavta SoUAelOUV OTNV EVTEAELA KOl UTTOPOUV
va tpoBAedBOoUV amod CUYKEKPLUEVOUG VOLIOUC
(aox€tweg av toug kataAaPaivoupe f OxL)... R
TOUAQXLOTOV, £TOL VOUL{OUUE.

Emotnuovika to Xaog opiletal wg n akpaia
gvaoOnoia otig apywkéG ouvOnkeg. Ita
MabBnupatika kat tn Quotkn (kat oe TOANEG
AAAeG emIoTUEG), N Oswpla Tou XAoug, Tou
eudaviotnke w¢ Ola payeiag mpwv  ano
oopavta xpovia, €xel PpEpel pLllKEG aAlayEg
OTOV TPOTO OKEPNG TWV EPEUVNTWV KOL EXEL
emupépel mMpoodo mou oL KAAooLKEG péBobdol
€peuvag olte Ba davralovtav. To mapov
apBpo emuxelpel pila mpooéyylon Tou TL gival
XA0¢ oTLG OETIKEG EMOTAUEG, TTWG YEVVNONKE N
avaykn ylwa TNV €pEuva  TWV XOOTLKWV
CUOTNUATWY KOl OE TOld Onuela  €xeL
epappuoyéc.

Ta Npwta BAipata oto Xaog: “To MpofAnpa
TWV N Zwpatwyv”

AT tnv apxn tng nmopeiag tou, o AvBpwrog
nBeke va e€nynoel ta dawopeva TmoU
oUVEBalvav yupw TOU. ITnV TPooTabela Tou
outl  apxwoe  va  Snuoupysl  HOVTEAQ
Baolopéva eite o Kamowo HETADUOLKNA
duvaun eite oe kamowa ¢uolky TAEn TOU
UTIEDETE OTL UTTAPXEL OTO cUUMAV. Ta HOVTEAQ
outd, ouxva, odnyoloov OE VOHOUG TIOU
gpunvevay, 1 oakoun, mpoéPAenav tn Ouon.
AUt n TEXVIKA NTav Tou dnuloupynoe Tnv
“Eriotiun”. Qotoco, T AMOTEAECOUATO TWV
gpeuvwyv dev ATav mavta podiva.

Kata nmaoa mbavotnta, o mpwtog nou npbe
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As known, New- I; —
J | PHILOSOPHLE |
ton created the Ll w1t
) PRINCIPIA|
Law of Universal | wmmuanes
Gravitation. Ac- '." : ~
cording to it, any
object is falling
towards Earth as
well as the Earth is
moving around
the Sun because
of a force, known
as gravitational. The mathematic description
of the force is:

Sir Isaac Newton and his

book, "Philosophiae
Naturalis Principia
Mathematica"
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Eg =—-G —7
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This law manages to explain (mathematically
too) why the planets are moving around the
Sun in elliptic orbits. However, in comparison
to what we believe in school when we are
taught this law, Newton didn’t manage to find
the motion equation of a body moving under
gravity. Meaning, he didn’t manage to find a
law that predicts the position and the velocity
of a body moving under the gravitational
attraction of one or more others in any mo-
ment given its mass and the initial position
and velocity.

The reason of this gap in the Law of Univer-
sal Gravitation is exactly the existence of Cha-
os. Newton, after solving approximately the
system of two bodies moving under gravita-
tion (e.g. the Earth motion around the Sun),
considered easy the addition of more bodies.
But, with the addition of one more body (for
example the Moon in the Sun-Earth system)
the system was not solvable. Newton quitted
quite early without mentioning anything
about this problem in his book “Philosophiae
Naturalis Principia Mathemati-
ca” (Mathematical Principles of Physics Philos-
ophy) where he expresses his opinions no Me-
chanics and Gravitation.

During the centuries, many scientists worked
on the “three body problem” or, in its general
name, the “n body problem”. Everyone

thought that with a lot of imagination and a
great lot of work, the problem would be

OVTIHETWITOC HE €va TMpOoBAnua aduvato va
AuBel nAtav o AyyAoG HABNUOTIKOG Kol
BewpnTkOg PuoLKOg sir Isaac Newton (1642-
1727). Q¢ yvwotov, o Newton Atav autog mou
Statunwoe to Nopo tng Maykooupiag EAENG.
JUuPWVA HE QUTOV, N MTWON TWV CWHATWY
otn 'n aA\a kot n kivnon tng Mg yupw amnod
Tov ‘HAlo odeihovtal o pia Suvapn, yvwotn
WG Baputiki. H pabnuatikn meptypadn autng
™¢ duvopung sivat:

— mym
1772 .

F:g:— ,,‘T
r‘

O vOuoG autog katadEpvel va e€nynoet (kat
poOnuatika) yiati ot MAAVATEG Klvouvtal
YUpw amd tov HAlo oe EAAEUTTIKEC TPOXLEC.
Qotooo, og avtibeon pe autd mou vouiloupe
poBaivovtag to VOUO autod oto oXoAeio, o
Newton 6ev katadepe va PBpel tnv e€lowon
Klvnong evoG CWHATOG TTOU KIVELTAL WG TIPOG
€va 1 TMEPLOOOTEPA AAAQ UTIO TNV emidpacn
™¢ Baputntag. AnAadn, dev unopeoe va Bpet
€va VOUO Tou va TipoPAEmeL Tn B€on Kot TNV
TaXUTNTA OTMOLOUSATIOTE CWHATOC KIVOU LEVOU
UTIO TNV €AEN AAAWV CWHATWVY KABE XpoviKN
OTLYUn, av €lval yvwoteg n pala, n apxikn
B€on Kkal n apxlki TaxUTNTA TOU.

H attia autol tou kevou oto NOpo 1ng
MNaykooutag EAENG eival akplBwg n vmapén
TOoU Xaoucg. (] Newton, AUvovtag
TIPOCEYYLOTIKA TO cUoTNUA U0 CWHATWYV TIOU
Kwvouvtal uro tnv emnibpaocn t¢ Paputntag
(m.x. n kivnon t™¢g g yupw amd tov HAw),
Bewpnoe OTL TO va MPooBEocel omolodnmote
ETUMAEOV owMA oto clotnua Ba Atav amAo.
Qotoéco, e TNV TPooOAKn €VOg  aKOUN
ocwpatog (my. ™¢ ZeAqvng oto ouvoTnua

‘HAou-Tng) 1o ovotnua Atav advvato va

AuBel. O Newton dadnoe oxeTikd ypriyopa to
MPOPBANUA XWPLG va Kavel kapia avadopa yu’
oauto oto BBAio tou “Philosophiae Naturalis
Principia Mathematica” (Mabnuatikég ApxEg
¢ Quowkng @Owoocodiag), oto omoio
Slatumwvel TIg anoPelg yia tn Mnxavikn kKot
™ Baputnta.
Kata to mépaocpa Twv alwvwy, ToAlol

ETMIOTAUOVEG  OOXOANOnkav  peE  TO
‘“MPOBANHA TWV TPLWV OWHATWVY” 1),
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solved, as the “two body problem” was. No
one was ready to admit that the world we live
is not working like a well-tuned clock, as New-
ton’s laws were ordering. But, Nature is far
more complex than we think.

In the late 1980’s, king Oscar Il of Sweden
(1829-1907) put to scientists from all over the
world four problems suggested by German
mathematician Karl Weierstrass (1815-1897).
Anyone who would manage to solve one of
them until the 21° January 1889 (60" birthday
of the king) would not only win a great mone-
tary prize (2,500 crowns) but also a golden
medal, the publication of his solution and (of
course) glory. One of the four problems was
the following:

“Given a system of arbitrarily many mass
points that attract each according to Newton's
law, under the assumption that no two points
ever collide, try to find a representation of the
coordinates of each point as a series in a vari-
able that is some known function of time and
for all of whose values the series converg