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From the smallest to the biggest#®

by Nikolaos Chatzarakis
Dept:, Aristotle University of Thessaloniki

Studentiofi

s your experience of waves must be really diminished.
n of theirs could enchant everyone — even those who

very-day things that inspire the greatest ideas. Many
icult problems or developed radical new theories, just
es, the urban legend that wants Isaac Newton forming
g apple on his head, is very well-known. So, what kind
se little waves have given birth to?

are standing still in certain positions, creating the so
h metallic bonds. In order these bonds to be created,
more of their electrons. As a result, the electrons that
ed ions. It is this motion of free electrons that gives to
lectrical conductors. In 1920’s, P.A.M. Dirac, who had
as, according to the Fermi-Dirac statistical distribution,
ces of the crystal — this sea was called “electron sea”

order to think that, as in a real sea, there are waves in

re than oscillating electron states in the surface of the

the quantum theory of matter. Those electron states

nsidered the collected oscillations quanta (solitons) of

y with phonons, that have been suggested by Einstein

ais lattice. Those quanta were later named plasmons

s of research in theoretical physics during the last de-
cades.

Great interest was shown in the theory

for synchronization of the surface plasmons.

If we assume that an electron sea is given

Plasmons

Jellium model in metals

Metal sphere —
o o energy in the form of photons, then plas-
f; ti+++) emmme- SN T (SR | = mons are created in the surface of the crys-
oy \,/ tal, which are oscillating on exactly the same
Discrete positve nuclei  Approximatedby | o R way mechanical means do; so we have

confinuous, immaobilz . g o

positive charge distribution some characteristic frequencies (we tend
to call them “canonical vibration modes”) in
/’ which the plasmons receive energy in the
(= highest rate. If the photons that reach the
\'-f crystal, “carrying” energy to the sea, oscil-
Displacement —Coulomb Restoring Force late with one of those frequencies, then we
Plasmon Oscillation! have the phenomenon of plasmons syn-

chronization.

The mechanical analogue of this
synchronization in classical physics is the
breaking of crystal glasses with high fre-
quency voices (like a soprano’s voice) and
the collapse of buildings during an earth-

Collective, coherent oscillation of charge



quake — since both of them are forced to oscillate in such Plasmon
a frequency that allows them to receive the maximum rate [ : |

of energy. In the case of plasmons, we cannot speak about Voo % |
breaking or collapse of the Dirac sea — a rather absurd S y
thing; however, we can observe the appearance of other in-
teresting phenomena. The most distinguishing of them all is

the re-emission of photons from the crystal in the triple in- P .

; ) ! . . Photon out
tensity of the incoming photons. In simple words, if we throw {;\\_,
light of intensity on the one face of a thin metal lattice, then i

. . . . . I ¢DJ
we will measure light of intensity from the other side. FPhotans in '

Phenomena like this find a wide and fruitful
ground for applications, predicting a true revolution in the
science of materials. In fact, a whole area has been cre-
ated in this science, under the name “Plasmonics” (like Photonics is focusi
synchronization), which works in order to find new applications for the out:
enon. Some of the most peculiar applications of the plasmons synchroniz
(which will probably conquer the telecommunication in the next decades)
—under certain conditions of lighting—, the increase of the spectroscopic co
mation of the incoming light into electric potential — a phenomenon known
“photoelectric” which is widely used in solar collectors/photo-elements to
solar collectors convert the light in thermal energy.

The way that science evolves through the ages is more or less with
and ordinary idea that forms in a person’s mind can lead to a solution to
is created; after many years, and thanks to developments in technology, o
insight in this idea and turn it into a useful application that affects people ar
way that our every-day thinking should function — a small idea today, a brilli

Plasm

EKAOTIKO HMEI

ATOITA UIKPA OTA JEY

AyatrnTtoi AvayvwoTEg,

To kaAokaipl €xel EKTTVEUCEI TTPO TTOAAOU KI £TC1 N ETTAQPH CAG PE
a100nTd. Ziyoupa, OuwG, N TTEPITTAOKN Kal ETTavaAauBavouevn Kivnor) Toug
Tov KaBéva — akdun ki av dgv £xel kKAion atn Puaikn | ota MaBnuaTika.

Omtwg, iowg, £xete akoUoel TTOAEG POPES, Eival Ta PIKPG KaBnu
MEYAAeG 10€e¢. TToANOi eTTIOTPOVEG £XOUV CUAAGREI TN AUCT OUOKOAWV
pICOOTTOOTIKEG Bewpieg amAd KOITWVTAG YUPW TOUG EVW KAVOUV [OAT
AAwoTe, 0 aoTIKOG BpUAog TTou BEAEI Tov Isaac Newton va oxnuaToTTol
OeXOMEVOG £va WPIKO PNAO aTO KEPAAI. oia, AoITTOV, 1I0€a UTTOPEI Va YEVV
MEYAAN ETTITUXIO OTIG MEPES UAG;

Acg uttoBéooupe 6Tl o€ éva PETAAAO, Ta ATOMA €ival akivnTa o€ ouy
TO AeyOUEVO KPUOTOAAIKO TTAEya. Eival evwpéva YeTagly Toug PE I0VTIKOU
TWV 10VTIKWYV OETUWY, Ta ATONA £XOUV 10VIOTEN “OllxXVovTas” Eva I TTEPIO
NAEKTPOVIA TTOU QEUYOUV, OTTOTE, KIvOoUvTal EAEUBEpa avAPETa OTA aKivn
TWV NAEKTPOVIWY TTPOCdidEl 0T PETAAAQ TNV IBIGTNTA TOU NAEKTPIKOU QywWY!
Dirac, trou €ixe dN PEAETATEI TN CUPTTEPIPOPE EVOG AEPIOU NAEKTPOVIWY B4
mi-Dirac, TTpéteive TNV 10€a Ta NAEKTPOVIA AUTA va oXNMaTiCouv pia “6aAac
—n BdAacoa auTh ovoudoTnke “BdAacoa nAekTpoviwv” i “BdAaccoa Tou Di

Me Aiyn ¢@avrooio 6a ptropoUce KATIOIOG VA OKEPTEI OTI, OTIW



Kal  O€ QuTl  UTTAPYOuV
ETMQAVEIAKA  KUPOTO.  2TnV
TIPOKEIPEVN TTEPITTTWON,
Ta KUpata Ogv gival TiTTOTA
a ” — _ . GAMo  ommé  TaAavToUpeveg
z E Direction of Propagation KATAOTATEIC NAEKTPOVIWY OTNY
R T, EM@AVEIQ  TOU KPUOGTAAAOU,
[I. Water ol omoie¢  TIPOBAETOVTaI
L) 1 1yt er omo - My KBavTIKNA esfupla
H NG UAnG. O1I KaTaoTAoEIg
GOId autég TpoTdbnkav 1O 1957
amé T1ov Rufus Ritchie:
N\ oscillating e packet 0 Ritchie Bewpnoe TIg
\ G] OUANOYIKEG TOAQVTWOEIG TWV
ass eAeUBepwV NAEKTPOViWV
LT g WG KBAvra (ocoANiTévia) Twv
W : TOAQVTWOEWY EVOG I0VIOPEVOU
/T agpiou — o€ avoloyia pe TO
5 WL. Harnes, ef al, Nature, 424 p. 824.830, 2003 QWVoVIa TIOU EIXE TIPOTEIVEI
o Einstein (kBavra Twv
MNXAVIKWY TOAQVTWOEWY TTOU
TA OVONACTNKAYV TTAOGPOVIA Kal TAV £va aTrd Ta TTI0
G EKEIVEG TNG DEKOETIEG.
I N Bewpia yia TO GUVTOVIOPO TWV ETTIQAVEIOKWY
U UAIKOU OEXETAI EVEPYEID ME TN MOPPI GWTOViWV.
OVOVTal TTAQOUOVIO TO OTToi0 TAAQVTWVOVTAI PE TOV
Q" EM@avidouv, OTTOTE, XOPOKTNPIOTIKEG GUXVOTNTEG
OTIG OTT0ieG TIPOCAApBAvouV PEyIoTn evépyeia. Av Ta
G evépyela oTn BaAacoa nAekTpoviwy, e¢avaykalouv
, TOTE EXOUME TO QAIVOUEVO TOU CUVTOVIGHOU TwV

Surface Plasmon Resonance

Dielastric E 4

ECE/BioE 4
Locture 12

Q00IKA QUOIKA Eival n Bpalon Twv KPUOTAAAIVWY
IPPEUCT TWV KTNPiwv OTo O€Iouo (yiaTi Kol Ta dUo
AauBdavouv TOo PEYIOTO dUVATO TTOOO EVEPYEIAG).
MIAooupue yia Bpavcn tTng 6dAaccag Tou Dirac —
EUQAVION GAAWV EVOIQPEPOVTWY QAIVOUEVWY. To
I N ETTAVEKTTOMUTII QWTOViWV aTTO TOV KPUCGTAANO O€
V — TTPAYMA TTOU QAiVETaI, EK TIPWTNG, VA TTapaRIAadel
UME QWG EVTOONG OTNV Wia eTTIQAVEIQ EVOG AETTTOU
€ OUVTOVIOUO TWV TTAQOHOVIWY OTNV ETTIQAVEIQ TOU
MTTA QWTOG éviaong .

KOUV EUPU Kal TIPOC0O0POPO0 £00POGS VIO EQAPHOVEG,
vV UNKwV. Exel dnuioupynBei, paAiota, oAOKAnpog
VIKF] (Katd Tnv ovopacia ®wTovikr, yia Tov KAGSo
VTOVIOMOU TWV QWTOViWYV), TTOU aOXOAEiTal PE TNV
U TOU Qaivouévou. KAtroleg atrd TIG XOPOKTNPIOTIKEG
V €ival N Xprion Tou oTn dnuioupyia oAoYPaPUATWY
IG ETTOUEVEG OEKOETIES), N TTPOCTIABEIa dnuIoUPYiag
U, n algnon TNG EuaIoONCIaG TWV PACUATOCKOTTIKWY
NAEKTPIKO OUVAUIKO, £vVa QAIVOUEVO TTOU OVOUACTNKE
", TIOU XPNOIYOTIOIEITAl EUPEWG YIa TNV TTapaywyn

povia gival Aiyo Ewg TTOAU SeBOPEVOG: pia 10€a, auyVva
AUON €vog peydAou TTPOBANMATOG dnUIoUPYEITal Hia
iag, KATToI01 GAAOI KATAPEPVOUV VA BWOOUV VEQ TTVON
PAgn Kal apyoTepa aTnV ayopd. AuTtog ival, iowg, o
HOG OKEWN — Mia atTAnf 1I0€a TWPA, Yia EKKWOAVTIKA



EDITORIALE

Cari Lettori,

L'estate € ormai passata, e I'esposizione ai raggi del Sole & notevolmente dimin
alternanza puo incantare chiunque — anche coloro che non sono attratti ... dalla Fisica

Come probabilmente sapete, spesso sono le piccole cose di ogni giorno che ispi
Molti scienziati hanno risolto problemi complicati o sviluppato teorie innovative propr
loro; anche passeggiando nel parco. Pure la leggenda che vede Isaac Newton formul
dell’Attrazione Gravitazionale dopo essere stato colpito alla testa da una mela € ben
chiede quali idee possano nascere dalle ricerche su queste trascurabili manifestazioni

Riteniamo che, allinterno di un metallo, gli
atomi (tenuti insieme da legami metallici) siano
disposti in determinate posizioni, tali da creare |l
cosiddetto Reticolo di Bravais, (Bravais Lattice).
La formazione dei legami metallici presuppone
che ogni atomo debba perdere i suoi elettroni di
valenza, determinandone cosi la loro estrema lib-
erta di movimento tra gli ioni, ingabbiati nelle loro
posizioni. Proprio quest'ultima caratteristica de-
termina le proprieta fisiche dei metalli, tra le quali
la conducibilita elettrica. Negli anni 20’del Secolo
scorso, Paul A.M. Dirac - che ha studiato le pro-
prieta fisiche di una Nube Elettronica (Electronic
Gas) secondo la distribuzione statistica Fermi-
Dirac - ha teorizzato che sulla superficie di un
cristallo gli elettroni formano un mare, denominato
proprio Mare Elettronico (Electron Sea), conosciuto anche come Mare di Dirac (Dira

Basta un minimo di immaginazione ad ognuno, per pensare che, come nel mare r
Nel nostro caso, le onde sono niente piu che movimenti oscillatori degli elettroni sull
— stati che possono essere facilmente previsti e spiegati dalla Teoria dei Quanti del
elettronici sono stati proposti nel 1957 da Rufus Ritchie considerando che le oscillazi
osservate nella ionizzazione di un gas ionizzato — in perfetta analogia con i Fononi,
da Einstein come i quanti delle oscillazioni meccaniche nel Reticolo di Bravais. Que
nominati Plasmoni e costituivano uno degli argomenti piu stimolanti nella ricerca in
decenni.

In un Mare Elettronico, che riceva energia sotto forma di Fotoni, i Plasmoni son
del cristallo, oscillando esattamente con lo stesso modo meccanico che ci si puo as
osserviamo alcune frequenze caratteristiche (che tendiamo a chiamare Modi Vibra
quali i Plasmoni ricevono energia ai valori piu alti. Se i Fotoni che colpiscono il crista
Mare, oscillano con una di quelle frequenze, potremo osservare il fenomeno della Ris
Superficie (Oscillazioni coerenti).

Un’analogia meccanica di questa Risonanza nella Fisica classica € la rottura di
causato dalla voce ad alta frequenza (come quella di un soprano) e il collasso di un
remoto — entrambi i corpi sono forzati a oscillare con una frequenza tale da assorbi
energia. Nel caso dei Plasmoni non possiamo parlare di rottura o collasso del Mare
surda; possiamo, invece, osservare altri interessanti fenomeni. Il pit notevole di tutti €
dal cristallo con un’intensita tripla rispetto a quella delle radiazioni assorbite. In par

Europ.



a superficie di un reticolo metallico sottile, noi misureremo luce di intensita 3

0 a un’ampia e fruttuosa serie di applicazioni di base, che fanno prevedere
za dei Materiali. Infatti, con il nome di Plasmonica (come Fotonica € fo-
oscillazioni coerenti dei Fotoni), € stata creata un’intera area di ricerca per
ggano spunto dalle proprieta emerse di questo fenomeno. Alcune delle piu
anza Plasmonica di Superficie € |a creazione degli ologrammi (che proba-
omunicazioni nelle prossime decadi), la creazione di materiali invisibili — a
ento della sensibilita dei contatori spettroscopici e la trasformazione della
co — un fenomeno conosciuto come Plasmoelettronica, esattamente come
piamente nei collettori solari per produrre corrente elettrica.

ienza nel tempo, € piu 0 meno definita: una idea, semplice e diffusa, forma,
one a un grande problema; viene formulata una nuova teoria; dopo anni, per
cuno percepira una nuova idea, che portera a nuove applicazioni — e suc-
commercializzata. Questa e la via maestra affinché i nostri pensieri di ogni
piccola idea oggi, un brillante nuovo mondo domani!

KLUWOHHU BEJEXXKH

MankoTo KbM HaW-fONAMOKON:

CriefoBaTernHO BaLUUAT OMNUT C BbITHUTE OM TpsiOBano Aa e CUiHO Hamansn.
CITOXXHO NMOBTAPSLLO Ce ABMXXEHME MOXE Aa 04apoBa BCEKU — JOPU U TE3MN,
M cpmsnkaTta nnm matemaTtumkara.

arkuTe exxeqHeBHU Hella BAbXHOBABAT HAN-BENUKUTE naen. MHoro yueHu
KIHOYUTENHO CNOXHW NpobrneMn unm ca pasBuiv pagukanHi HOBYM Teopumn
0e cu KoraTto ca ce pasxoxaganu B napka. OcBeH TOBa, rpagckarta nerenga,
Cb34ar 3aKkoHa 3a rpaBuTaLMaTa crieq kato eaHa siobnka e nagHana Ha
CTHa. Taka 4ye, KakBa uaes, KoATo Mva NnogobeH ycnex B Halle Bpeme, 6u
e?

B BbTPELLUHOCTTA Ha MeTana atoMUTE CTOAT HEMOABWXKHU B OMNpeneneHu
evyeHaTta pelwlerka Ha bpaBe. Te ca cBbp3aHM Ype3 MeTanHu Bpb3ku. 3a
BPb3KW, aTOMUTE ca OUNN MOHU3MPaHWN, ,M3XBLPMASAKN® eOuH U NnoBeve
TaT, eNeKTPOHNTE, KOUTO HamyckaT aToMuTe ce ABMXaT CcBOOOAHO Mexay
€HMe Ha CBODOOOHW EeneKkTPOHM OaBa Ha MeTanute TeXHUTE eNeKTPUYHU
OBOAHMLN Ha enekTpudecTBo. [pe3 20Te roanHn Ha XX Bek MNM.A.M. dupak ,
€ CBOMCTBA Ha ENIEKTPOHHUS ra3 cropes CTaTUCTUYECKOTO pa3npeaeneHneH
Yye eneKkToHUTe Morat Aa dopmupar ,Mope” Ha MOBbPXHOCTUTE Ha KpucTana
KTPOHHO MOpe“ unu ,mope Ha [Qupak”

€HVe 3a Aa Cu NpeacTtaBuUM, Ye KakTo B UCTUHCKOTO MOPE M B TOBA CbLLO
bIIHUTE HE Ca HULLO MOBEYE OT TPENTSALUM CbCTOSAHUS Ha ENEKTPOHUTE Ha
TOSIHWS,, KOMTO MoraT ga 6baat npenckasaHu U OBsICHEHW OT KBaHTOBaTa
KTPOHHW CLCTOSAHMSA ca bunu npeanoxeHun npes 1957 ot Pydyc Puun: Ton
N KBasn4actuumn (CONMMTOHM) Ha TPEenTeHUsATa Ha MOHM3UpaH ra3 B MbllHa
WX NPeasniokeHn oT AMHLLAMH KaTo KBasMyacTULMTE Ha MexXaHuyHuTe



TpenTteHusa B pelleTkata Ha bpase. Te3n kBasMyacTuuM OUIIM HapeYeHU MO-KbC
OT HaW-MHTEPECHUTE W BbIHYBalUM TEMU Ha M3cCreaBaHUs B TeopeTuyHata &
[eceTuneTus.

[onam wmHTepec NpeacTaBnsiBa TeopudTa 3a CUMHXPOHM3AUMS Ha MOBBbPXHC
npeanonoXnm, Ye enekTPOHHOTO MOpe NoryvaBa eHeprusa nog oopmara Ha POTOHU
Ha KpucTana ce Cb3gaBaT Mfa3MOHU, KOUTO TPENTAT TOYHO MO ChLUUSA HAYMH KaTo
Taka, Ye MmMame XapaKTepHW 4YecToTu (Hapuyame MM ,KaHOHWYHW BUOPALIMOH
nnasmMoHuTe nosyvaBaT eHeprusi B Han-BMcoka cteneH. AKO (DOTOHUTE, KOUTO AOC
€Heprus 3a MopeTo, TPENTST C eAHa OT Te3U YECTOTU, TOraBa MMame SIBNIEHNETO Mile

MexaHU4HMAT aHanor Ha Ta3n CUHXPOHM3aUUA B Knacuyeckara usmka e yyne
ypes rnacose C BUCOKa YeCToTa (KaTo COMpaHo), KakTo 1 pasnagaHeTo Ha Crpajm rno
— TbW KaTo M B ABaTa criyyad TeaTta ca NpuHYAEHW Aa TPEMNTAT C TakaBa YecToTa
nony4at MakcvMMarnHa CTEMEH Ha eHeprus. B cnyvas Ha nnasmMoHUTE, HE MOXEM
Unun pasnagaHe Ha MoOpeTo Ha [upak — no ckopo abcypaHO HeLo; obade MOXeM A
Ha ApYrM UHTEPECHU ABMeHUs. Han-oTiMYnTenHoTo OT TAX € U3MbYBaHeTo Ha ot
WHTEH3NTET B CpaBHEHME C HaBnuaawwuTe otoHn. C NpocTn AyMu, ako OCBETUM
MeTasiHa peLleTka CbC CBETNIMHA C UHTEH3UTET , LI M3MEPMM CBET/INHA C UHTEH3U

#BNeHnsa kato ToBa HamMupaT LUMPOKO M MAOAOTBOPHO MOMe 3a MPUoXEHUS,
peBonoUns B HaykaTa 3a MatepuanuTe. BeblLHOCT e cbh3gadeHa Lsna obnacT E
,MNasMoHuKa“ (Kakto PoTOHMKaTa ce (hoKycupa BbpXy MPUMIOKEHUATa Ha POoT
KOATO Lienu Aa OTKpME HOBU NMPUITOXKEHUS Ha U3KITHYUTENHUTE KayecTBa Ha TOBa
NOBONUTHUTE NPUITOXEHUS Ha MNNa3MOHHATa CUHXPOHM3aUMUS ca Cb3AaBaHETO
BEPOSATHO Lle 3aBnafedr TeNekOMyHUKauuuTe Mpes creaBalinte AeCeTUne
HEBMOMMM MaTepuanu — nog onpenerieHn YcroBusi Ha OCBETSABaHe- yBernu4daea
Ha CMEeKTPOCKOMUYHUTE Bposun 1M TpaHcdopmauuaTa Ha BxoAsdllata CBETNIMHA B
— sIBNEHWe, U3BECTHO KaTo ,Nfia3MoenekTpnyeH edekT, ToOYHO KaTto ,dpoToene
YMPOKO M3MNOM3BaH B CONapHUTE KONIEKTOPW, 3a MPOM3BOACTBO HA EfIEKTPUYEH TOK.

HaunHbBT, N0 KOWMTO HaykaTta ce pa3BuBa NPes3 roagvHUTE € CPaBHUTENHO creund
ce hopmupa egHa nges, o6MKHOBEHO NPOCTA U eXXeQHEBHA, KOSATO € peLleHne Ha
ce HoBa Teopwus; crieg, MHOIo roAnHN, 4Ypes pasBUTUETO Ha TEXHOMOrMATA, HAKOW 4
BWXXOAHEe Ha Ta3u naesd, Kato u3nornsea HerHaTa crneumduryHa npupoda Ha npa
n3Bexaa Ha nasapa. ToBa BEPOSATHO € HAYMHBT, MO KOWTO HALIETO eXegHEeBHO
paboTun — eaHa manka nges gHec, briectsiy HoB CBAT yTpe!



EDITORIAL

si, probabil, experienta valurilor e acum oarecum indepartata. Cu toate aces-
epetata ne provoaca inca incantare - chiar si celor care nu sunt atrasi... de

exista mici lucruri de zi cu zi, care inspira idei marete. Multi oameni de stiinta
2me extrem de dificile sau au dezvoltate noi teorii radicale, uitandu-se in jurul
s in parc. In plus este foarte bine cunoscuté legenda urbana conform careia
actiei universale dupa ce ii cazuse un mar in cap. Deci, ce fel de idei, care se
ele noastre, ar putea aceste valuri stimula?

rul un metal, atomii sunt inca in picioare in anumite pozitii, creand asa-numita
preuna prin legaturi metalice. Pentru aceste legaturi sa fie create, atomii au
au mai multi dintre electronii lor. Ca urmare, electronii care parasesc atomii
se misca liber intre ionii stabili. Aceasta miscare
de electroni liberi da metalelor proprietatile lor
electrice si ii clasifica drept conductori elec-
trici. In 1920, P.A.M. Dirac, care studiase deja
proprietatile fizice ale gazului de electroni, Tn
functie de distributia statisticda Fermi-Dirac, a
stipulat ca electronii ar putea forma o “mare” pe
suprafetele de cristal - numita “mare de electroni”
sau “ mare Dirac “.

Este nevoie de doar un pic de imaginatie pen-
tru a ne gandi ca, asemenea unei mari reale,
exista valuri si in aceasta. Mai explicit, valurile
nu sunt nimic altceva decat oscilari de stadii de
electroni la suprafata metalului - stadii care pot fi
prezise si explicate de teoria cuantica a materiei.
Aceste stadii de electroni au fost descrise in 1957
de catre Rufus Ritchie: Ritchie a considerat cuan-
ta de oscilatii acumulate (solitoni) al oscilatiilor un-
ompleta cu fononii, care a fost sugerata de catre Einstein ca cuanta oscilatiilor
Aceste cuante au fost numite mai tarziu plasmonii si au constituit unul dintre
si incitante de cercetare in fizica teoretica in ultimele decenii.
strat in teoria de sincronizare a plasmonului de suprafata. Daca presupunem
> data energie sub forma de fotoni, apoi plasmonii sunt creati in suprafata de
ict acelasi mod ca mijloace mecanice; asa ca avem niste frecvente caracteris-
“moduri de vibratie canonice”), in care plasmonii primesc energie in cel mai
il care ajung cristalul, care “transporta” energie spre mare, oscileaza cu una
avem fenomenul de sincronizare a plasmonilor.
2i sincronizari din fizica clasica este spargerea paharelor de cristal cu sunete
dare unei voci de soprana) si prabusirea cladirilor in timpul unui cutremur -
t fortate sa oscileze intr-o astfel de frecventa care le permite sa primeasca
ul plasmonilor, nu putem vorbi despre ruperea sau colapsul marii Dirac - un
2 acestea, se poate observa aparitia altor fenomene interesante. Cel mai im-
isia de fotoni din cristal in intensitatea tripla a fotonilor de intrare. Spus mai



simplu, daca aruncam lumina de intensitate pe suprafata unei parti dintr-o latice ¢
masura lumina de intensitate din partea cealalta.

Fenomene de acest gen gasesc un teren larg si fructuos pentru aplicatii, prezicé
stiinta materialelor. De fapt, o zona intreaga a fost creata in aceasta stiinta, sub
de exemplu Fotonica axata pe aplicarea sincronizarii fotonilor), care lucreaza in s
pentru proprietatile remarcabile ale acestui fenomen. Unele dintre aplicatiile cele
plasmonilor este crearea de holograme (care, probabil, va cuceri telecomunicati
crearea de materiale invizibile — in anumite conditii de lighting-, cresterea sensi
scopice si transformarea luminii de intrare in potential electric - un fenomen cunc
moelectric”, exact ca cel “fotoelectric”, care este utilizat pe scara larga in colectoa
curent electric.

Modul in care stiinta evolueaza de-a lungul anilor este mai mult sau mai puti
simpla si de zi cu zi, formulata in mintea cuiva, creeaza solutia unei mari probleme
dupa mai multi ani, prin evolutiile tehnologiei, altii reusesc sa dea o noua perceptie
naturii sale specifice in folosinta si mai tarziu spre piata. Acesta este, probabil, moc
de zi cu zi ar trebui sa functioneze - o idee mica astazi, o minunata lume noua mai

EDITORIAL
ENIKUCUKTEN EN BUYUG

Sevgili okuyucular,

Yaz mevsimi bir slire 6nce sona erdi ve dalgalarla deneyiminiz azalmis ol
karmasik hareketin, herkesi, hatta fizik veya matematige ilgi duymayanlari bile etk

Belki duymussunuzdur, buyuk fikirler, basit kiiguk fikirlerden ilham alir. Pek ¢ok
lemlerin ¢6zUmunU ve radikal yeni teorileri sadece parkta dolasirken etrafa bak
Isaac Newton’'un kafasina disen bir elmadan Evrensel Cekim Kanunu’'nu buldu
bilir. Oyleyse, dalgalar glinimiizde béyle basarilara yol agacak hangi fikirleri dogu

Bir metalin iginde, atomlarin Bravais kafesi adi verilen belirli pozisyonlarde
dislnelim. Metalik baglarla birbirlerine baglidirlar. Bu baglarin yaratilmasi icin a
elektronlari ‘atarak’ iyonize olmuslardir. Sonug olarak, atomdan ayrilan elektronla
lar arasinda serbestce dolasirlar. Serbest elektronlarin bu hareketi, metallere elekt
ve metallerin elektriksel iletkenliklerini belirler. 1920lerde, daha énceleri bir elektro
Uzerine galisma yapmis olan P.A. M. Dirac, Fermi- Dirac istatistiksel dagitimin
kristal ylzeyleri Gzerinde ‘elektron denizi2 veya ‘Dirac denizi’ olarak adlandirilan k
one surmustur.

Gergek denizdeki gibi, bu denizde de dalga oldugu biraz hayal gicu ile anlasi
rekirse, bu dalgalar metalin ylizeyindeki— maddenin kuantum teorisi ile aciklana
bilecek- titresen elektron durumlarindan bagka bir sey degildir. Bu elektron duru
tarafindan tanimlanmistir: Ritchie, Einstein tarafindan Bravais kafesinde meka
olarak ifade edilen fononlarin tamamlanmis analojisi icinde iyonize gazlarin sz
kuantumu olarak degerlendirmistir. Bu kuantumlar daha sonralari plasmonlar ole
doénemlerde teorik fizik arastirmalarinin en ilgili gekici ve heyecan verici konularind
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u teorisine buyuk ilgi gosterilmistir. Elektron denizine fotonlar
talin ylzeyinde tipki mekanik aracglardaki gibi salinan plasmonlar

yayllmasidir. Daha basit bir ifade ile, ince metal bir kafesin ylzey-
yde bunu 3 T olarak 6lgeriz.

ek bir devrimi 6ngérerek genis ve verimli uygulama alanlari bulur.
lliklerine yeni uygulama alanlari bulmak igin ¢alisan tam bir alan

garip uygulama alanlarindan bazilari, (6nimuzdeki yillarda tele-
amlarin yaratiimasi, - belli 1sik kosullari altinda- gérinmez maddel-
duyarlihginin arttirilmasi ve tipki elektrik akimi Gretmek icin glines
larak kullanilan ‘fotoelektrik’ gibi ‘plasmoelektrik’ olarak biline olgu-
masyonudur. Genel olarak guines kollektorleri, 15191 termal enerjiye

ma somut adimlarla olmustur: bir kisinin zihninde sekil bulan basit
Umtne goturebilir; yeni bir teori ortaya atilir, pek ¢ok yil sonra ve
im adamlari bu fikirde yeni bir yon gértrler ve bunu tim dinyadaki
ra donustururler. Bu muhtemelen ginlik distinmemizin ¢alisma
eni bir diinya!
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The Ten Plagues of
Egypt

Aéka TTANYEG TOU Papaw

byJAnaniadeulScfiaiDenifAiadni)

The Ten plagues of Egypt —
The Myth / The religious approximation

The story of Moses and the ten plagues of Pharaoh
is the stage of the Christian, Hebrew and Muslim
religion and is written in the Old Testament book of
Exodus. According to the myth, the Egyptians had
enslaved the Israelites. Then, the God of Israel sent
Moses to set them free. When the Pharaoh denied,
the God bored the Egyptians with the so-called ten
plagues of Egypt. In this way he enforced him to set
the people of Israel free.

The ten plagues according to the Bible are:

1. The water of the river Nile turned into blood and,
as a consequence, the fish of the Nile died and
left Egypt without drinkable water.

2. Frogs covered the entire dominion.

3. The air of Egypt got filled with gnats.

4. Swarms of horseflies raided on the Egyptians’

houses.

5. A serious epidemic inflicted all the herds of
Egyptians.

6. Men and animals got foul of hives, large spots
and sores.

7. Aheavy hailstorm destroyed everything.

14 - 16

Aéka TANYég Tou Papaw -
O p0Bog / H 6pnoKeuTIKA TTPOCEYYIon

H 1o1opia pe Tov Mwuoh kai 1ig 10 TAny€G Tou
Qapaw Ppioketar ot BAon TNG XPIOTIAVIKAG,
NG €RPAIKAG KAl TNG MOUCOUAUQVIKAG TTIOTNG KOl
Kataypda@etal oto BIBAio TNg E¢6dou oTtnv MaAaid
A1aBnKkn. ZUp@wva pe Tov BpuAo, ol lopanAiteg eixav
uTTodoUAWBEI aToug AlyuTtrTioug. Tote 0 @edG TOU
lopanA éoTelAe Tov Mwuaon yia va Toug eAeUBEpWTEl
atré Ta de0uaG Toug. OTav duwg o Papaw apvhOnke,
0 Ogdg €mMANEe TOug AIYUTITIOUG ME TIG AEyOUEVEG
10 mAnyég Tou Papaw. Me autdév Tov TPOTIO TOV
avaykaoe va eAeuBepwoel To Aad Tou lopanA.

O1 10 TAnyég olpewva pe mn BiBAo civai:

Ta vepd Tou TToTapoU Neidou peTaTPATINKAY OE aiua
JE ouvémrela va TreBdvouv Ta TTAdouata Tou vepou
Kal VO PNV UTTApXEl TTOCIUO VEPO.

Batpayol kKGAuwayv 0An Tnv ETTIKPATEIQ.

O aépag TNG AIyUTITOU VEUIOE PE OKVITTEG.

>uAvn amo aloyouuyeg elo€Balav o€ KABe KaToikia
TWV AIYUTTTIWV.

Bapid €1 dnuia €TANEE OAa T KOTTABIA TWV AlYUTTT
iwv

AvBpwTrol kal {wa yéuloav e¢avOnuaTa, PeyaAa
OTTUPId Kal TTANYEG.

‘Etrece Bpoxr a1réd Bapu xaAdd ToakidovTag Ta TavTa
2Koteiviaoe n yn ™G AlyUTITOU OTTO Ta OURvVN TWwV
QKPIOWV

Ma TpeIG NUEPEG TTUKVO OKOTAdI OKETTACE TNV
Aiyutrto

[MéBavav OAol o1 TTPWTOTOKOI YIol Twv AIYUTITILWY
KaBWG Kal Ta TTPWTOTOKA TWV {WWV TOUG

Aéka TTANyEG Tou Papaw- H aAnbeia miow ammd 1o
JUB0o/ H emIoTNHOVIKA TTPOCEYYIoH

Me agopufy auTiv TnVv I0TOPIa  ETTIOTAUOVEG Kal
apxaloAdyol dpxioav va HEAETOUV Ta QAIVOUEVA
mou  Trepiypd@ovral - otnv - oAaigd  AlaBrkn
TPOCTIABWVTAG VO TO EPUNVEUCOUV PBIOAOYIKA.
‘ET01, KaTtdgepav va Bpouv TNV apyxaia TTOAn Tng
M-Papéc  oTtnv omoia, oUPQWVa HE TIG €PEUVEG,
ouvéBnoav Ta yeyovoTa TnNG TIOU TTEPIYPAPOVTAI
otnv MN.A.. Ta eupnpaTa TToU BPEBNKAV GTNV TTOAN
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8. The whole Egypt fell into darkness due to the
swarms of locust.

9. For three days, Egypt was completely covered in
darkness.

10. The firstborn sons of Egyptians died, as well as
the firstborn animals.

Ten plagues of Egypt: the truth behind the myth/ the
scientific approach

The myth in question appeared to be the triggering
factor for scientists and archeologists to start study-
ing the phenomena which are described in the Old
Testament, in order to explain them from a biological
point of view. In this way, they managed to discover
the ancient city of Pi-Ramesh, where, according
to research, the events of the Old Testament took
place. The findings that were discovered in the city
inform us that it was at its prime until the period when
Ramses B’ was the Pharaoh (3000 BC.). From then
on, there are no findings, so we conclude that the
town was evacuated for an inexplicable reason. Af-
ter that, scientists tried to establish a connection be-
tween The Ten Plagues of Egypt and several natural
phenomena.

1. The water of the river Nile turned into blood and,
as a consequence, the fish of the Nile died and left
Egypt without drinkable water.

According to the scientific approach, the Nile didn’t
turn red because of blood, but it got this reddish
color from toxic algae, which are a type of aerobic
toxic Cyanobacteria (Oscillatoria rubescens). These
bacteria multiply under specific favorable conditions
(temperature, vitriolic and phosphoric salt) and when
they die, they produce this red color. Based on this
specific characteristic, the researchers discovered
that at the time the ten plagues happened, there was
a sudden rise in temperature, which caused the river
waters to become stagnant. That is the main reason
for the first plague. The bacteria reduced the oxygen
and resulted in the death of the fish and the pollution
of the river water, which was no longer drinkable.

2. Frogs covered the entire dominion.
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MAG TTANPO®OPOUV OTI BPICKOTAV COE PEYAAN QKM
MéEXPI TRV TrEpiodo TTou ATav Papaw o Paporg o
B’( 3000 1.X.). AT €Keivn TNV OTIYP OTAPOTOUV
VO UTTAPYXOUV EUPMUATA KOl CUPTTEPAiIVOUUE OTI
N TOAN EKKEVWONKE yia KATTolo ave¢Aynto Adyo.
EmoTtApoveg oTn  Ouvéxelm TTpooTrddnoav  va
amrodeiéouv TIG 10 TTANYéG Tou Papaw e Bdaon
KATTOIa QUOIKA PAIVOUEVA.

Ta vepd Tou TToTapoU NeiAou PETATPATTNKAY O€ aiua
ME ouvéTrela va TTEBAvVOUV Ta TTAGCUATA TOU VEPOU
KQl va unv UTTdpxel TTOCIUO VEPO.

2UPQWVa JE TNV ETTICTNPOVIKI TTPOCEYYIOH, TA VEPA
Tou TroTapoU Neidou dev BAPTNKAV KOKKIVO ATTO TO
aiga aAN& atmd  TIG TOEIKEG AAYEG , Ol OTTOIEG Eival
éva €idog agpofiou ToEikoUu kuavoBakTnpidiou (Os-
cillatoria rubescens) 1ou TTOAAaTTAQOIGlETE AdYyW
OUYKEKPIUEVWY EUVOIKWY cuvlnkwy (Bepuokpaaia,
VITPIKO Kal QWOQOPIKO AAag) kai oTav Tredaivel
QATTOKTA KOKKIVO Xpwua. Me a@opur TO CUYKEKPIPEVO
XOPOKTNPIOTIKO Ol EPEUVNTEG BPrKAV TTWG TNV ETTOXN
TToU XpovoAoyouvTal ol 10 TAnyég utthpée ammdToun
Aavodog TNG BEPUOKPOAGIag TTOU €iXE WG ATTOTEAECUO
va yivouv 1o vepd Tou Neidou o€ Aigyvadovra.
Auth €ival kal n Bacikr] aItio TTOU TTPOKAAECE TNV
TPWTN TANYH. To BakThpIo peiwae To ouydvo, UE
atmoTéAeoua va TeBdvouv Ta Ydpla Kal To VEPO ToU
TTOTAPOU VA PNV gival TTia TTllO.

2. Bartpaxol kdAuywav 6An Tnv ETTIKPATEIQ.

>Tn ouvéxela aufnbnke paydaia o aplOuds Twv
Batpdywyv, e€med o1 yupivol avaTrrTtiooovTal
pe OmmAdola  Taxutnta  o6tav  Bpiokovialr o€




= o

Then, the number of the frogs rose rapidly, because
tadpoles tend to grow much faster under environ-
mental pressure (lack of oxygen). According to the
Bible, the frogs surfaced and died.

3. The air of Egypt got filled with gnats.
Gnats multiplied, because the fish and the frogs,
which were their predators, were dead.

4. Swarms of horseflies raided on the Egyptians’
houses.

The dead fish and frogs attracted swarms of horse-
flies. Also, since the frogs, the predators of the
horseflies, had died, their number got out of control.

5. Aserious epidemic inflicted all the herds of Egyp-
tians.

The gnats proliferated and spread the virus ‘Blue
Tongue’. This virus is responsible for a contagious
disease which is an ailment of ruminants that
spreads through the insect’s saliva.

6. Men and animals got foul of hives, large spots
and sores.

The horseflies, in their turn, became the carrier of
the virus ‘Glanders’, which causes an infection that
is manifested with blisters and abscesses on the
skin.

7. Aheavy hailstorm destroyed everything.

The researchers tried to relate the three following
plagues with the eruption of the Santorini volcano.
The seventh plague describes very heavy hailstorms
which takes place when clouds and solid particles
meet. So, when the Santorini volcano erupted, tons
of ash were blasted off and reached Egypt; scientists
can tell this by the pieces of pumice stones coming
from the Santorini volcano which were discovered
near the area of Pi-Ramesses. Therefore, the tons
of ash could be responsible for the strong hailstorm
described in the seventh plague.

8. The whole Egypt fell into dark due to the swarms
of locust.

After that, the eruption of ash caused weather abnor-
malities, which led to heavy rainfalls and increased
humidity. This climate in particular attracts swarms
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mepiBallovTiky TTieon  (EAAeiyn  o&uyovou). Ol
Batpaxol, 6TTwg Aéel kai n BiBAog, Bynkav atn oTepId
Kal TéBavav.

3. O aépag TG AlyUTITOU YEUIOE [JE OKVITTEG.
O1 okvitreg TTOAAaTTAQCIGOTNKAY, E€TTEIDN TA WApPIO
Kal Ta BaTpdxia TTou TIG ETPWYaAV gixav TTEBAVEL.

4. 2pAvn ot ahoyopuyeg eioéBalav ge KABE
KATOIKia TWV AIlYUTTTIWV.

Ta TITWPOTA TWV  WPapiwyv Kol Twv  BaTpaxwyv
TPOoEAKUCAY OPrvn amd  aAloyouuyes. ETmiong
epOoov o1 BaTpaxol €ixav 1eBAvel o1 oTToiol ATAV
ol BnpeuTég Twv aAoyoduuywy, o apiBuog Toug dev
MTTOPOUGE VA EAEYXEI.

5. Bapia emdnpia €mANge OAa Ta KOTTAdIa TwV Alyu
TITiwV

O1 okviTreg TTOU €ixav TTOAAATTAQCIOOTE] HETEDWOAV
Tov 16 Blue Tongue (Kuavi yAwooa) n acBéveia
auTh gival AoIPWdEG vOo A TTou OQEiAeTal O€ 16 gival
vOOOG TWV HPNPUKACTIKWY O OTT0i0G METOOOONKE
MEow TOu 0dAIOU TOU EVTOUOU.

6. AvBpwrTrol kal {wa yEuioav eEavoruaTa, HeyaAa
OTTUPIG Kal TTANYEG.

O1 aAoyopuyeg PE TNV CEIPA TOUG EYIVAV (POPEIG
ToUu 10U Glanders, plOGg POAUVONG TTOU TTPOKOAEI
(POUOKAAEG KAl ATTOOTAPOTA OTO OEPUA.

7. 'Emrece Bpoxn amd Bapu xaAddl Toakiovrag Ta
TAavTa

O1 epeuvnTéG TTPOOTIABONCAV VO CUVOECOUV TIG TPEIG
ETTOMEVEG TTANYEG PE TNV €KPNEN TOU NQAICTEIOU TIG
2avtopivng. H €Bdoun TTANynR TrepIypa®ei oAU
ouvaTto xaAadl TTou dnuioupyeiTal 0Tav Ta GUVVEPQ
Epxovial o€ €mma@r Pe OTEPEd owuartidla. Otav
AoITTOV €yIve n €KkpNEn eKTOEEUTNKAV OICEKATOUMUPIO
TOVOI OTTO00(NPAICTEIOKK) OKOVN), Ol OTToi0l £EQTaCaV
MEXPI TNV AiyuTiTo KaBwg Ppébnkav ae TrepIoxn
Kovtd oTnV M-Papég KOPPATIO EAA@POTIETPAG OTTO
TO n@aioteio NG 2avropivng. ‘Etol o1 1évol armmod
011000 Ba YTTopouacav va BewpnBolv uttelBuvol yia
TO duvaTod XaAAd!.
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of locusts, which move through gas streams from the
coldest areas to the warmest and more humid ones.

9. For three days Egypt was completely into dark-
ness.

The tons of ash led to the ninth plague, as all this
ash covered the entire Egypt and even blocked the
sun. However, some scientists disagree with this
interpretation, because it is estimated that the Exo-
dus and the eruption of the Santorini volcano do not
coincide historically, but the former happened 200
years earlier than the latter.

10. The firstborn sons of Egyptians died, so did the
firstborn animals.

As for the tenth plague, there are two different ex-
planations. According to the first one, the death of
the Egyptians’ firstborn boys and animals is due to
a type of fungus which was detected in grains and
contaminated them. The firstborn boys used to work
at the grain plantations, so they were probably the
first victims. The second explanation, however, is
more religious-oriented, because, according to the
Egyptian tradition, the firstborn boys represented the
future of the people and their death symbolized that
there was no future for Egypt from then on. In this
way, the Hebrew god Jehovah is shown as superior
to the Pharaoh.

Nevertheless, despite the research, no one can be
completely sure as to whether the ten plagues of
Egypt have ever happened. Others believe that it is
just a myth that aims to convince people about the
existence of God, something that was extremely
important at that time, considering that people were
encouraged to go on living by believing in a supe-
rior deity, which was supposed to look after them
and help them. Moreover, there are certain people
who believe that the plagues did happen and were
caused by natural phenomena, whereas there are
others who are convinced that the plagues are in
fact catastrophes having taken place through the
entire Egyptian history and were simply related and
made into one myth by oral tradition. Finally, there
are those that need no evidence in order to believe
in the plagues, but are content with their faith in
God’s power. We can surely say that scientists will
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8. Zkoteiviaoe n yn TG AlyUTITou aTTd Ta OURVN TWV
AKPIOWV.

2Tn ouvéxela n ektégeuon TG okOvng dnuiolpynoe
KQIPIKEG QAVWUAAIEG TIOU TTPOKGAECQV  I0XUPEG
BpoxoTTWaoElG  Kal  TTEPICTOTEPN  uypaaia. To
OUYKEKPIUEVO KAiua TTpOooeAKUEl Ta OUAVN TwV
QKPIOWV KOBWG MPETAKIVOUVTAI PEOW TWV AEPIWV
PEUMATWY OTTO TIG WUXPOTEPEG OTIG BEPUOTEPES Kal
TTIO UYPEG TTEPIOYEG.

9. Ta TPEIG NUEPEG TTUKVO OKOTAdI OKETTOOE TNV
AiyuTrTo.

O1 Tévol o1TTod06 dnuiolpynaav Kai TNV €vartn TANyn
KaBwg OAn autr n oTdxTn KAAuwe TNV AiyutiTo KOl
EKPUWE PEXPI Kal ToV NAI0. Av Kal auTo TO EVOEXOUEVO
Ba utTopouce va IoXUEl KATTOIO! ETTIOTAUOVEG £XOUV
evoTaoelg emeldn uttoAoyidetal 6T n ‘E€odog pe Tnv
é€kpnén Tou neaioTteiou €xouv TrepiTTou 200 YPOVIa
d1a@opa JETALU TOUG av OX! KAl TTApATTAVW.

10. MéEBavav 6ol Ol TIPWTOTOKOI IOl TV AIYUTITIWV
KaBW¢ Kal Ta TTpwTATOKA TWV {WwV TOUG.

MNa tnv dékarn TANyr uttdpxouv OUO EVTEAWG
OIAMOPETIKEG €ENYNOTEIG. ZUPPWVA PE TNV TTIPWTN O
BAvaTog TWV TTPWTOTOKWY QYOPIWV Kal (WwV TwV

QAIYUTTTIWV oQEiAeTal 0€ €vav PUKNTA Kal HOUXAa TToU
onAnTnpiace Ta oITNPAG Kai €TTEIO TA TTPWTOTOKA
ayopia ouvnBifoTav va epyadovTal OTIG QUTEIEG TWV
oirnpwy ATav mbavév Ta mpwTta Bupata. H delTepn
e€nynon Ouwg utooTnpilel TTwg n OEkatn TTANYN
givar Beooyikr], yioTi cUP@wWva Pe TNV AlYUTITIOK
Tapddoon Ta TIPWTOTOKA ayopia CUPPBOAICav TO
MEAOV evOG Adou kal TIwWG PE To BAvaTto Toug
uttovoouvTav TTwg N Aiyutitog UeETd OAa 6oa Tng
gixav oupPei dev eixe TTAéov pEAAOV. Me auTtdv Tov
TPOTIO (aiveTal N avwTepOTNTa Tou ERpaiou Beou
lexwBd o€ axéon e Tov Papaw.

Mapd TIG €peuveG OPWG KAVEIG BEV PTTOPEI va gival
amoAUTwG BéRaiog o1 o 10 TTANYEG ouvéBnoav
ota aAnBeia. AAoI TmioTelouv OTI €ival atmAd €vag
MUBOG TTOU €ixe OTOXO va TrEioEl TOUG AvVOPWTTOUG
yia Tnv UTTapén Tou BeoU, TTPAYMA TTOU Eixe TEPACTIA
onuaocia yia ekeivn TNV €Toxr yiati ol avBpwTrol
avrtAouaav Tn dUvapun va ouveEXioouV TTIOTEUOVTOG O€
KATTOIO avwTEPN B€OTNTA TTOU TOUG £BAETTE KAl TOUG
BonBouaoe. Katroiol eriong moTelouv OTI Ol TTANYEG



keep looking for answers until they manage to de-
code even the smallest detail of this mystery.
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OVTWG OUVEBNOQV PE QPOPUN PUOIKA QAIVOUEVA KAl
GA\oI  TTWG €ival KATOOTPOWPEG TTOU EyIvav O€ OAn
TNV 10TOpIa TNG AlYUTITOU KaI OTTAG TIG Evwoav PECT
ammod TIG TTPOPOPIKEG TTapadOoElS. TEAoG, Oev eival
Aiyol auTtoi TTou dev XpeladovTal TIG aTTOdEIEEIS YIa va
TOTEWYOUV OTIG TTANYEG AAAG apkoUvTal oTnV TTIOTN
TOUG Kal oTn dUvaun Tou BgoU. Ziyoupo eival TTwG ol
ETTIOTAPOVEG Ba GUVEXITOUV VO WAXVOUV OTTAVTATEIG
MEXPI VO KATAQEPOUV VA ATTOKPUTITOYPA®ACOUV Kal
TNV TEAEUTAIA AETTTOPEPEIO AUTOU TOU HUOCTNPIOU.

loToypagia

http://www.pinnokio.gr/arthro/ntokimanter-na-
tional-geographic-ta-mystika-twn-10-plhgwn-
vid?mayalso=1

http://www.amen.gr/article2118
http://el.wikipedia.org/wiki/%CE %94 %CE%AD%CE
%BA%CE%B1_%CF%80%CE%BB%CE%B7%CE
%B3%CE%AD%CF %82
http://ekk1904.blogspot.gr/2013/03/10.html
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Lighthouses of

Greece
NG EANGDaOG

by/Fotis Platanos

Introduction

ilor, “lighthouse” means hope, optimism
for his route. For the rest of the world
illy, touching always some subtle strings
It is no coincidence that the beacons
is a topic that attracts all kinds of art, not
and literature, poetry and film, because
imposing stone walls, eroded from the
de power, mystery, solitude, adventure
eously immense serenity. The first light-
er the world appeared about 2000 years
the Colossus of Rhodes in Greece and
se of Alexandria in Egypt.

istory of the Greek lighthouses

06 oTov AppevioTh TNg Mukdvou

ses’ network of the country is considered
nd most organized in the world. This con-
) beacons, lights and light buoys of which
ised, while 6 are permanently manned.
onstruction date of the first Greek light-
known. Oral tradition says that the first
as built in 1827, on Aegina, the capital

Pupils Magazine

Eicaywyn

MNa kaBe vautiko, “@Apog” onuaivel eAmida,
aiolodoéia kal ac@dAela NG POTtag Tou. lMa Tov
UTTOAOITTO KOOWO gival éva BE€ua TTou BEAOVTAG Kail N,
ayyicel TTAvTa KATTOIEG AETTTEG XOPOEG TNG WUXNG MOG.
Agv gival kaBoAou Tuyaio oTi o1 P&pol aTTd POVoI TOUG
gival éva B€ua TTou EAKUEI TO EVOIAPEPOV OAWV TWV
EI0WV TEXVNG , OXI HOVO TNG {WYPAPIKNAG AAAG Kal TNG
AoyoTexviag , TNG TToinoNG Kal Tou KIVNPOToypA®ou,
yloti Tmiow amd Toug EMIPRANTIKOUG  TTETPIVOUG
TOIXOUG TOUG , TOUG SlaBpwuévoug atd TV aApupa
, KpUBouv duvaun , JUCTAPIO , HOVASId , TTEPITTETEIQ
KOl OUYXPOvwG atmmépavtn yaArvn. O TpwTol ¢dpol
0’ 6Ao TOV KOO0 EKavaV TNV ENPAVIOT] TOUG TTEPITTOU
2000 xpovia Tpiv.... Hrav o Kohooodg tng Pédou
otnv EAAGSa kai 0 Pdpog Tng AAeCavdpeiag aTnv
AiyuTrTo.

To ®apiko dikTuo TG EAAGSag

To @apikd OIKTUO TNG XWPAg Pag Bewpeital atrd
T PEYOAUTEPO KAl TTIO OPYOVWHEVA OTOV KOOWO.
Autd artroteAeital amd 1309 @dpoug, @avoug
KOl (QWTOONUAVTAPEG €K TWV OTIoiwV oI 57 ¢ival
ETTITNPOUPEVOI, EVW 01 6 gival uOvIPa ETTAVOPWHEVOI.
H akpiBig Xxpovoloyia KOTOOKEUNG TOU TIPWTOU
EAANvIKoU @dpou dev pog  eival  yvwotr). H
TIPOPOPIKH TTAPAdOCN avaPEPEI OTI O TIPWTOG PAPOG
kTioTnke otnv Aiyiva 1o 1827 é1av o KamodioTpiag
TNV OpIOE TTPWTEUOUCA TOU veooUaTaTtou EAAnvikou
Kpdtoug. To 1831 TtOomTOBETABNKAV OKOUN OUO
@avoi ota Alpdvia Twv 2TmETOWV Kal TnG Kéag
avTtioToixa Kal 10 1934 KaTaOKEUAOTNKE O QAPOG
oTo ['aidoupovhol TNG ZUPoU TToU €ival 0 YNAOTEPOG
Tou EAANVIKOU BIKTUOU PE UWOG 29 PYETPWY TTEPITTOU,
EVW) OKOAOUBNOCE Kal N KOTOOKEUN Kal TTOAAWV
GA\wv. ‘ETol 10 1863 10 @apikd diktuo oTnv EAAGDa
apiBuouce 29 @dpoug Kal Gavoug, VW TOV ETTOPEVO
XPOVO pPE TNV ameAeubépwaon Twv loviwv vAowv
TTpooTEBNKav AAAoI 15 TToU €ixav KaTaokeuaoTei AON
até 10 1822 amd tn MeydAn Bpetavia otnv otroia
avAkav peExpl 161E Ta ETrrdvnoa. ‘Ewg 10 1887,
XPovoAoyia oTaBuo yia Tnv 10Topia Twv EAANVIKWY
@PApwy, TTpooTéBnKav GAAol 25 @dpol Kal @avoi
(ouvoAo 49) avapeod Toug kal duo oTn Mayvnaoia
(évag oto Tpikepl kai évag oTto BoAo), mpwnv
ToUpKIKOI, TTOU QTTOKTABNKaAv WPE TNV TTPOCApPTNON
NG @toocaliag To 1881. To 1887 emi XapiAdou
TpikoUuTn Ba Wn@eIoTEl 0 VOPOG «TTEPI OUOTACEWG
Tapeiou @apwyv» o0 o1roiog Ba AUcEl OpIoTIKA OAa Ta
MEXPI TOTE TTPOPRARUaTA KOl Ba dwaoel vEa wlnon oTnv
avaTTu¢n Toug. MeTd Toug BaAkavikoUg TTOAEUOUG
1912-13 Ba mpooTeBouv Kal dAAol 35 @dpol Kal
(aVOi TTOU Eixav KATOOKEUAOTEN atmd Toug MaAAoug
yia Aoyaplacud NG OBwpavikng AuTokpaTopiog HE
TNV EVOWNATWON TWV «VEWV XWPpwV» aTo EAANVIKS
Kpdtog kal 0 guvoAiKog aplBudg Ba avéNBel oToug



of the newly appointed Greek
state by Kapodistrias. In 1831
two more lamps placed at
ports of Spetses and Kea,
respectively, in 1934 the light-
house in Gaidouronisi of Syros
was built, which is the tallest
in the Greek network with a
height of about 29 meters, fol-
lowed by the construction of
many others. So in 1863 the
lighthouse network in Greece
numbered 29 lighthouses and
lights, while next year with the
liberation of the lonian islands
15 others were added. The lat-
est were built as early as 1822
by Great Britain which oc-
cupied the lonian Islands. By
1887, chronology station on
the history of Greek lighthouses, an-

other 25 lighthouses and lights (total

49) were added, among them two at Magnesia (one
in Volos and the other in Trikeri isle), former Turkish
territory, acquired with the annexation of Thessaly
1881. In 1887 Trikoupis voted a law “establishing a
fund beacons” that will finally solve all the problems
by then and will give new impetus to their develop-
ment. After the Balkan wars of 1912-13 another 35
lighthouses and lamps were added, with the incor-
poration of the “new lands” in Greek State and the
total rose to 193, manufactured by the French on be-
half of the Ottoman Empire.

Important role in the development and operation of
the lighthouse network played Stylianos Lykoudis,
who was born in Syros in 1878 and served in the
lighthouse network for more than 50 years, until his
retirement in 1939. So during the 25 years 1913-
1936 with the reorganization of the Lighthouse Ser-
vice under the authority and guidance of Stylianos
Lykoudis were added 191 other flares, number of
great importance to the completion of the lighthouse
network. During the Second World War, the beacons
suffered significant damage, since they were easy
and obvious target both from air and during naval
raids. After the end of the Second World War only 28
lighthouses and lights out of the 400, which were in
operation in the Greek seas found to operate.

In 1945 a systematic effort began to repair the dam-
ages, and in 1946 there were already 374 lighthous-
es, lights and light buoys.

The lighthouses network today

The Lighthouse network now has 120 traditional
lighthouses aged about 2 centuries. Only 20 are in
good condition and other 30 in medium condition. In
the others signs of wear are visible with naked eye.

ddpog o€ Bpaxovnaida

ZnuUavTiké pOAo GTNV AVATITUEN KOl AEITOU
@apikou OIkTUoU Ba TTaigel 0 ZTUAIOVOG /AUK
0TT0i0G Yevvnenke otn ZUpo 1o 1878 kai u
OTNV UTTNPECIia @ApwWV Yia TTEPICCOTEPO
XPOVIa PEXPI KAl TNV ATTO0TPATEIR TOU TO 19
Katd tnv 25¢tia 1913-1936 pe TNV avadiop
TNG UTINPECIag @Apwy UTTO Tnv €ubuvn
kaBodrynon Tou XTuAiavou Aukoudn Ba TTpo
dAAol 191 TTupooi, apIBPOG OPKETA TNUAVTI
OAOKANpwaoN Tou @apikoU OIKTUOU. 2Ta XpPi
B" maykoouiou mOAéuou ol @dpol Ba u
onMavTIkEG @BoPEG, agou amoTeAoloav
KAl EPPavV) OTOXO TOOO OTIG AEPOTTOPIKEG,
OTIG VAUTIKEG €TMIOPOMEG. META TNV aTTEAEU
atréd Toug 400 pApoug Kal Gavoug TTou UTT
Asitoupyia oTig EAANvikég BdAacoeg BpEd
AgiIToupyouv povov 28.
To 1945 dpxioe pia OUCTNUOTIKY TIPO
ylo TNV ammoKataoTaon Twv  CnUIWV
1946 Aeitoupyoucav non 374 @Apol, o«
GWTOCNUAVTHPEG.
To EAAnvIKO Papiké OiKTUO apIBPEl Orjue
TTapadoaiakolG GApous PEonS NAIKIAG TTe
aiwvwy. Movo ol 20 Bpiokovtal g€ KaAR Ka
EVW PETPIO XapakTnpeiCeTal n kardoTtacn a
2TOUG UTTOAOITTOUG Ta anuddia @BopAg Eive
Kal ge yupvo pat. To 1998 n Ymnpeoia @d
levikou EmiteAeiou NautikoU (FEN), otn
avikel n €uBuvn yia Tnv dlaxEipion Tou
EKTTOVNOE £va GUVOAIKO TTPOYPANMG CUVTHP
QATTOKOTACTAONG OAWY TWV KTICUATWY KAl TP
TO 0X£010 auTO TTPOG £viagn aTo B” KoIVOTIKG
otpigng. To Ytroupyeio MoAimiopou kai ol E
NewTépwv Mvnueiwv avédaBav va OgIoA
évav TTPog évav OAOUG TOUG GAPOUG. 2TO O
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e Lighthouse Department of the Navy
aff, which owns the responsibility for
he network, prepared a comprehensive
restoration and maintenance of all build-
omoted the project in the Second Com-
port Framework. However, the plan had
nded, so the Ministry of Culture and the
Contemporary Monuments undertook to
e by one all the lighthouses. The inspec-
20, which they considered as historical
5 to be

auTo €TMOKEPONKavV 20, TOUG OTTOIOUG KAl EKPIVAV WG
VEWTEPQ PVNMEia Ta oTToia TTPETEl va dlaTnpnBouly.
QoT1600 TO OXEOIO Oev YXPNUOTOOOTAONKE Kal n)
QTTOKATAOTOON €EPEIVE OTa XapTid. H YTmnpeoia
@dpwv pe Ta KOVOUAIO TTOU Ol1aBETEI €XEI TNV
dUVOTOTNTA ETTIOKEUNG 3 - 4 TTUPYWV £TNCIWG. Me Tov
PUBPO auTO N ATTOTTEPATWAN TOU £PYOU TOTTOBETEITAI
oe 40 xpovia. To " Kowvotiké TMAaioio ZtApIEng
QVATITEPWOE TIG EATTIOEG Twv avOPWTIWV TTOU
aoxoAouUvTal JE TNV dIaTAPNON QUTWY TWV JVNHEIWV.

H empovry ToOug

The

to develop a pilot program of renovation
tion of the network. With these funds the
s of the Navy can repair about 40 light-
] yet in an extremely short period of time
ey have knowledge, skilled engineers
ts.

ance of the lighthouses in Greece today
of the lighthouses in Greece becomes
e take into account: a) the large coast-
ent in our country (mainland & island
), b) the number of islands, islets and
9835, c) the utility of flares that despite
ization of navigation instruments, remain
avigational aids, as shown by the con-
mission of requests for the installation of
s and light buoys and for connection with
network.

ews for Greek lighthouses is that three
lighthouses in Paxos and Antipaxos
2) were identified as monuments after a
decision of the Central Council of Mod-
ents. These lighthouses are remarkable
3l structures and contributed for long to
yment and security of navigation.

an Pupils Magazine

®dpog aTo TTEAQYOG

amédwaoe o€
TPWTN @A&cn TNV
€YKpPION KOVOUAiwvV
Uyoug 1,5
OICEKATOUHUpPIiWYV
OpayuwV (TTepiTToUu
4,5 ekaroppupla
EYPQ) yia
nv EKTTOVNON
EVOG TMIAOTIKOU
TPOYPAUHPATOG
avatraAaiwong Kai
amokaTaoTaong
Tou OIKTUoU. Me
Ta XprMaTa autd
Ol UTINPECieg TOU
FEN ptopolv va

ETMOKeEUAoOUV TTepiTTou 40
@APOUG Kal JAAIOTa O€ €EQIPETIKA OUVTOUO XPOVIKO
oldoTnua  yioTi dIaBETouv  yvwaon, €IBIKEUPEVOUG
MNXavIKOUG Kal apXITEKTOVEG.
Ta TeAeutaia véa yia Toug €AANVIKOUG @APOUG
(MapTtiog 2012) civalr o1 TpEIG AIBOKTIOTOI QAPOI
oTtoug [lagoug kai AvTiTTagoug, TTou aTToTEAOUV
agIOAOYEG APXITEKTOVIKEG KATOOKEUEG KOl OUVEBOAav
oTNV aVvATITUEN Kal ao@QAAEld TNG VOUGITTACIOG,
XOPOKTNPIOTNKAY JVNMPEIQ, ETTEITO aTTO ONOPWVN
amo@acn Tou KevipikoUu Zupfouliou NewTépwv
Mvnpeiwv.

H onuacia Twv @dpwyv yia Tnv EAAGda onuepa:

H xpnoiyotnta Twv @dpwv OTn VAUCITTAOIa OTIG
EAMnvikéG BaAacoeg yivetar @avepr] av AdBoupe
utTtown:

Q) TNV MEYGAN avaTrTuén TWV OKTWV 0TN XWPA PG
(Htreipwtiko & vnoiwTtiké = 18.400xAu),

B) 10 TAABOG Twv VvACwWv, vNoidwv Kal
Bpaxovnaidwy TTou gival 9.835,

y) Tnv omoudaidtnTa TwV TIUPOWV TIoU Trapd
TOV €KOUYXPOVIOUO TwV PEOWV  VOUCITTAOIOG
TIAPANEVOUV  ONUAVTIKG  VOUTIAIOKG  BonBruara,
OTTWG QAIVETAI OTTO TN GUVEXH UTTOROAR QITNUATWY



Fig. 1 Town lighthouse at Armenistis, Mykonos is-
land.

Fig. 2 Lighthouse in islet

Fig. 3 Lighthouse at sea

Fig. 4 Lighthouse at Agios Sostis-Messologi lagoon
Fig. 5 Buoy
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Castaway on a
desert island

€ EpNUOVAOI

by/MargaritalDeligiannidoui&llordana/Apatsidou

Kakos Ana-

age teacher)
mental High
ersity of Mac-

a desert is-
d

ver thought
u could sur-
you came to
y n a desert
at 1st grade
School and
of our project, we
duct some research
> question mentioned above, aiming
acquisition of some basic knowledge
bject, but also at the acquisition of
knowledge coming straight from the
s. In order to make our study easier,
wing sub-questions:

onstruction and ways of surviving
and castaway’s psychological state
ing, accommodation

s communication

e sake of saving time and space, we

sent some indicative experiments of
entioned sub-questions =>
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Orientation with the help of the sun

‘Exete oOKeQTEl TOTE TIWG Oa KATAPEPVATE VO

EMIPILOETE OE TTEPITITWON TTOU PPEBEITE vauayoi o€
éva gpnuovnal; 2tn dIdpKeIa TNG TTPWTNG /AUKEiou
KOl OTa TTAQiCI0 TOU POBAPOTOG TWV EPEUVNTIKWYV
EPYACIWV ACXOANBNKAUE E TO TTAPATIAVW EQWTNHA,
EMIOILKOVTAG OXI JOVO VO OTTOKTI|OOUUE OPICHEVEG
Baoikég yvwoelg emBiwong aAd  akéua va
gMBaBUVOUUE KOl O€ TTPAKTIKO ETTITTEOO GTOV KAGDO
NG GUOIKAG. MpoKeIuEVOU, OPWG, Va Yivel TTIo EUKOAN
n MEAETN TOU EPWTHMOTOG WOG BEcape opiouEva
UTTOEPWTAMATA , T OTTOI0 OTTOPPEOUV aTTO QUTO.

‘ET01, Ta uTTOEPWTAMATA Eival Ta €EAG:

1. MMpooavaroAiouog Tou vauayou.
2. E%ao@dAion Tpo®ng.
3. KaBapiopuog Tou vepoU.

A) Epdoov OTOX0G
mge HEAETNG Hag
Atav n e€mPBiwon TOU
vauayou Bewprioaue
0TI O TIPOCAVOTOAICHOG
amoteAel  €va  1diaiTEpa
ONUAVTIKO  KOPMAT ,OI10TI
yvwpidovTag Ta onueia Tou
opifovTa o vauayog Exel Tn
duvaToTnTa va £Eaa@aAioel
TNV OPATTETEUCT] TOU ATTO TO
vnoi. 'ETol otnv avaditnon
pag EVTOTTIOANE
ApPKETA EVOIOPEPOUTEG
TPOTACEIC  yIa  O0WwoTo
TIPOCAVATONIOPO  PE TN
BonBeia 1600 TOU AAIOU
600 Kal TOU aoTEPIOUOU.
Oocov agopd TOV

TTPOCAVOTOAIONG TOU  vauayou
ME Tn BorBeia Tou Ao, auTog Ba TTPETTEI TTPWTA Va
Bpel Tov agova avatoAr] — duon. MNa va yivel, WS
auTo avaykaio €ival va Béoel pia aTabepd pe oKOTTO
va TTApATNPAOEl TTPOG Ta TTOU YiVETE N Kivnan Tou
fAIoU. AuTO PTTOPEI va YiVEl JE TNV TOTTOBETNON EVOG
iolou kAadIoU 1} TTacodAou KABeTa o€ €va eTTiTTEOO
£€00@0g. MNpétrel va anueiwBei OTI TO AVTIKEIPIEVO TTOU
Ba xpnaoipoToinBei KaAd Ba gival va €xel uéyebog TTou
va OnUIOUPYEI MIa IKAVOTTOINTIKA OKIG. ETTopévwg
Ta BAparta Tou Ba TTPETTEl va akoAouBrioel yia va
EVTOTTIOEl TNV Kivnon Tou AAIOU, OUVETTWG Kal TOV
avTioTolxo dfova givail Ta 2 TTapaKkaTw :

e 2nueio 1, onuUEIWVOUUE TO onuEio TTOU BpioKeTal
n oKid

* [lepiuévoupe va TTEPATOUV KATTOIO AETTTA LWWOTE N
OKIG VO UETOTOTTIOTEI YIO HEPIKA eKaTOOTA (30-40)

*  2nMEi0 2, OnNUEILVOUPE TO VEO ONUEIO TTOU
BpiokeTal n okid,

Evwvoupe 10 dU0 autd onueia pe pia euBeia
YPOUMA Kal £XoupE Tov aEova avaToAig-duong



A) Having in mind the goal of our research, which
is the castaway’s survival, we thought that their ori-
entation would play a very important role, because
by knowing the points of the horizon, the castaway
has the ability to ensure their escape from the island.
So, in our search we managed to gather quite a few
interesting tips for proper orientation using the help
of the sun and the different constellations scattered
around our galaxy. As regards the castaway’s orien-
tation using the sun, they will first need to find the
East-West axis. However, in order to do this, they will
need to set a fixed position so they can observe the
movement of the sun. This can happen by placing a
straight tree branch or peg vertically on flat ground.
Note, though, that the object which is intended for
use is advisable to have a size that can create a sat-
isfying shadow. So, the steps the castaway will have
to follow, in order to spot the movement of the sun
and with that the corresponding axis, are the follow-
ing two:

* Point 1, we mark the spot where the shadow is
found

We wait for some minutes so that the shadow
moves for some centimeters (30-40cm)

* Point 2, we mark the new spot where the shad-
ow is found

*  We link the two spots with a straight line and we
have the East-West axis

* Point 2 is the East and Point 1 is the West

In addition, in order to find where approximately the
North is:

*  We place our right foot at Point 2 (east)

* And our left foot at Point 1 (west)

As far as the moon is concerned, it follows the same
course as the sun does, but it has a different orbit.
So, by using the same logic, we can spot East and
West and, after that North and South, making it
equally useful for orientation. The sun and the moon
differ at the point of the horizon where they appear
according to each season, so the moon:

+ is found lower at the horizon during full-moon

ASe1alen

16-18

* H avatoAA gival To onueio 2, n duon 10 cnueio 1
Emiong yia va Bpoupue katd TTpocéyyion To Boppd,

* To O€&i yag modI To TOTTOBETOUPE GTO CONUEIo 2
(avaToAIKA)
* To apioTepd pag TédI aTo onueio 1 (duTiKA),

Oocov agopd Twpa TNV ceAnvn, autrp aKOAOuBEi
TNV idla TTOpEia TTou akoAouBei o QAIOG GAAG EXEl
O1aPOPETIKA TPOXIA YwViag, OTTOTE UE TNV idIa AOYIKN
MTTOPOUE VA EVTOTTIOOUME TNV aVATOAN Kal Tn dUaon
Kal eV ouveyeia 1o Boppd Kal To VOTO, CUVETTWG Eival
10 id10 Xproiuo aTo TTpocavaToAiopusd. O HAIOG Kal TO
QEYYApPI £XOUV Mia dIaPOPA WG TTPOG TO CNUEIO TOU
opidovta TToU gP@avifovial o€ ouvdpTnon HE TNV
ETTOX], £€TO1 TO QPEYYAPL:

* To kaAokaipl 6tav €xel TTavoéANVo TO QeEyydApl
BpiokeTe M0 XapNAG oToVv opifovTa

« To xeipwva oOtav €xel TTavoéAnVo To Qeyyapl
BpiokeTe M0 WYNAG oTOV OpiCovTa

Emiong pymmopoupe va dIatmoTWOoOoUNE GE TTola @Aah
TOU KUKAOU TNnG BpiokeTal N oeAAvN wg €ENG:

* TepiCel, av n Qwrtelvr) TTAeupd eival O€€Id TOU
oKoTEIVOU TNG onueiou. AnAadn n QWTEIV UEPIG
TNG €ival TTPOG TNV TTAEUPA TTOU KATEUBUVETE yia
va duael. Etriong auté cuuBaivel 6Tav n avaTtoAn
NG o€ARVNG yivel TTpIv TN dUCN Tou RAIoU (P)

* Adeidlel, av n Qwrtelvr) TTAeupd eival aploTepa
TOU OKOTEIVOU TnG onueiou. AnAadry n QwTEIvh
MeEPIG gival aTTd TNV TTAEUPA OTTO OTTOU QVETEIAE.
Emiong autd cupfaivel 6tav n avatoAl tng
oeAvng yivel petd Ta peadvuxta (d)

AuTO TTPOKUTITEI av TPaBRgoupEe uia vonTr ypauun
TTOU va TTEPVAEl aTmd Ta vonTd AKpa TnG o€ARVNG,
onAadny avdaloya ammd Tola MEPIA PPIOKETE TO
EUPAVEG KOPMATI I0XUEI TO TTAPATTIAVW, OV OXNUATICE
10 d ade1ddel Kal av oXNUATICEl TO p YEMICEL.

B) O vauayog yia va eEac@alicel TNV TPOQr Tou,
n oToia aTOTEAEI KOl TO TIPWTAPXIKO OTOIXEIO

Indications of the Lunar phases
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time in summer
* is found higher at the horizon during full-moon
time in winter

We can also make out in which state of its circle the
moon currently is, this way:

» It fills, if its enlightened side is on the right of its
dark one, meaning that the enlightened side fac-
es the one from which it is supposed to set. This
also happens when the moon sets earlier than
the sun (p)

* It empties, if its enlightened side is on the left of
its dark one, meaning that the enlightened side
faces the one from which it is supposed to rise.
This also happens when the rise of the moon
happens after midnight (d)

» This happens if we draw a conceivable line
which passes from the conceivable edges of the
moon, meaning that depending on which side
each time the visible side is, the previously men-
tioned phenomenon is valid accordingly ( if “d” is
formed, it gets empty, however, if “p” is formed it
gets filled).

B) In order to ensure their food, which is the key ele-
ment for a person’s survival, the castaway will have
to resort to fishing, since he is in a place which can

Natural cleaning water

mainly offer him food sourcing from the sea. The
castaway will probably have to use a pointed stick,
which will help him catch a fish by throwing it. How-
ever, sometimes the castaway throws the stick, but
realizes that he didn’t manage to catch anything. In
this case, the science of Physics comes to the res-
cue by indicating to us the refraction of light. Physi-
cians claim that when a thin beam of light falls onto
the surface, on which two transparent and isotropic
forms of different visual density are divided, at a cer-
tain angle, a part of this light is reflected, however,
most of the light passes through the second form.
The course of the beam on the second form is not a
continuation of the original falling beam. It looks like
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Refracting light

emMPBiwonNg evog OTOMOU XPEIGZETAlI VA KOTOQUYEI
OTO WAPEPQ, MIOG Kal BpiokeTal o€ évav TOTIO , O
OTT0I0G KOTA BACN PTTOPEI VO TOU TTPOCPEPEI TPOPN
amé Tnv B6dAacca. O vauayog yia va doel éva
Wapl Aoylikd Ba xpnolyotroinoel éva PUuTePO EUAO,
TO oTToio Ba XpPnoINeUOEl OTO va TO TTETUXEL. Pixvel
Kal cuveidnTotrolei OTI eV KATAPEPE TITTOTA. TNV
OUYKEKPIYEVN TTEPITITWON €PXETAI N ETTICTAMN TNG
@DuaIKAG yia va emonuavel TN dIGBAAC Tou PWTOG.

‘ETo1 n Quoikr avagépel 611 OTav pia AETTTH QWTEIVA

Of0opNn TIECEl PE KATTOIO ywvia OTnv  EMIQAVEIR
OlaxwpIoPoU duo dloPavWY Kal I0OTPOTTWY PETWV
OIAMOPETIKAG OTITIKNG TTUKVOTNTAG, €va PEPOG TOU
QWTOG AVOKAATAI, TO TTIO TTOAU OUWG TTEPVA PECA OTO
OeuTEPO owua. H TTopeia TnG déoung oTo deUTEPO
owpa Ogv gival OUVEXEID TNG TIPOCTIITITOUCOG.
@aiveral va oTrdel oTNV EMI@AvVEIa dlaxwpIouoU Kal
va TTANoIAdel 1) va atmmopoKpUVETal aTTd TNV KABETO
TTou BOewpoUue OTO ONEIO TTPOCTITWOEWS. To
@aIvOueEVO autO TO Aépe A1adB A a o n.

ATrotéAeopa Tng d1d6Aaong

Qaivopevikl avipwon avTikelyévwy. Eivai
YyVWOTO TIWG Ta OCWPOTa TTOU PpickovTtal péoa
oe Ooxeia TTou TTEPIEXOUV KATTOIO dlapavég uypo
paivovTal 1o WnAd atr’ 6Tl 0TV TTPAYHATIKOTNTA. To
idlo gupPaivel Kal oTNV TTEPITITWON Tou Waplol yia
auTo Kal ATav aduvaTtn n atrékTNoN Tou.

C) EmmAéov yia Tov vauayd atrapaitntn Bewpeital
Kal N a1roKTNoN TTOCIPOoU veEPOU. Av Kal TTEPIBAAAETaI
atod vepOd ,T0 0TToio JAAIOTa BPICKETAI KAl OE APKETH
TTOOOTNTA, OUCTUXWG aUTO €ival BaAaaoIvo yeyovog
Tou Ogv TO KaBIOTA KaTAAANAO yia va €IcEABEI
oTov opyavioud. Kalr autd cuufaivel eCaitiag Tou
IwoioU Kal Twv OIAPOPWY HIKPOOPYAVICUWY TToU
TTEPIEXEl. ZUVETTWG €ival avaykaiog o Kabapiouog
TOU ,0I0TI DIAPOPETIKA O vauayog dev Ba KATAPEPEI
va emcAoel yia peydAo xpovikd didotnua. Metd
até avadATnan KataAngaue 6Tl O MO CGiyoupog Kal
BéBalog TPOTTOG KaBapIopoU TOu VeEPOU Egival TO
Bpdoipyo yia déka TrepiTTou AeTTTd. To IO 18QVIKO
MAAIoTa €ival va Bpdoel g€ xaunAnl ewTid 600 TO
OuVaTOV TTEPIOOOTEPO XPOVO YiveTal. Maviwg ptropei



that it gets broken upon the surface of the division
and approaches or fends off from the conceivable
vertical line that we set at the point on which the fall
happened. This phenomenonis called Refractl
on.

Result of refraction

Ostensible elevation of objects. It is well known
that objects which are placed inside pots includ-
ing transparent liquid tend to look like they are on a
higher level than they are in reality. The same hap-
pens also in the fish case explaining the reason why
its catching was impossible.

C) In addition, the acquisition of drinkable water is
considered to be necessary for the castaway’s sur-
vival. Even though the castaway is surrounded by
water, which is also on a very large quantity, unfortu-
nately, it is sea water, something which automatically
makes it unsuitable for consumption. This is due to
the fact that it contains iodine and a lot of different
microorganisms. Consequently, its purification is
necessary, otherwise the castaway will not manage
to survive for a long period of time. After extensive
research, we concluded that the most certain and
guaranteed way for water purification is boiling it for
approximately ten minutes. The ideal way of doing it
so is by putting it over low burning fire for the longest
possible time. One way or another, though, it is defi-
nitely a very time-consuming process, as the time
needed to start the fire, boil the water and finally let it
cool so the castaway can drink it is quite a lot. Even-
tually though, it is worth the effort.
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New Bulgarian
discoveries

HoBuTe 6bnrapcku oTKpUTUs

by/llucy’AndonovarandiinaiMilcheval

Portable X-ray laser

Desktop X-ray laser is an evolutionary invention
that Tenyo Popminchev made after more than
100years, since the discovery of X-rays. The
name of the scientist from the University of Colo-
rado appeared in prestigious scientific journals
and televisions worldwide, precisely because of
his discovery. Before such devices have been an
area as football course, but today they are already
able to gathered on the table. Create a device
converts infrared radiation in the X-ray laser puls-
es, making it possible to monitor the movement
of electrons in atoms, cellular processes, study-
ing the dynamics and structure of molecules and
probably in the future will serve to create a more
faster than current computers. Portable X-ray la-
ser will undoubtedly be very useful for medical!

Decision of the greatest geometric problem
18-year-old then, Radko Kotev stunned the world
with a decision of one of the most difficult geo-
metric problems - Apollonius. The ancient Greek
mathematician Feathers poses a problem 200
years BC. The original solution of the problem
burned in a fire in the library of Alexandria. Many
scientists have tried to solve the task, but only four
have managed to do so. The decision of Radko
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MpeHocuM peHTreHOB nasep
HacTtonHuAT peHTreHoB nasep € €BOSIHOLMOHHO
n3obpereHme, koeto TeHbo [lonMuH4YEB npaBu
cneq noeeye ot 100r. Cneg OTKpMBaHETO
Ha PpEeHTreHoBMUTE Ibun. MIMEeTo Ha yyeHa oT
Konopaackmst yHuBepcuteT ce nosiBsBa B
MPECTMXXHM HaYYHW CNUCaAHUA W TEneBusnn no
Usn CBAT, MMEHHO OGnarogapeHve Ha HeroBoTO
otkputne. OTnpegn nogobHM ycTponcTBa ca
Ovnn c nnoLl KOMKOTo yTOyrHO wurpulle, Ho
AHeCc Te Beye MmoraT ga ce cbbepaT Bbpxy

mMaca. Cb3gageHuaT anapal npeobpasysa
NH(PAYEPBEHOTO WU3MbYBAHE B PEHTIEHOBU
nasepHu  MMMyncu,  MpaBerkn  Bb3MOXHO

HabNOOEHNETO Ha ABMXKEHMATA HA ENEKTPOHUTE B
aToma, KETbYHM NpoLecn, ndydaBaHe AnHamuKaTa
N CTpyKTypata Ha MOSEKYNIMTE U BEPOSATHO B
ObJelle Lie MoCnyXm 3a Cb3gaBaHETO Ha Mo
Obp3n OT cerawHuTe KomniTpu. MNMpeHocumusT
PEHTIEHOB Nnasep HECbMHEHO e Obae 1 MHOro
rnorneseH 3a meguumHaTta !

Han-BeNnuKnA
npobnem
18rognwHnaT ToraBa , Pagko KoteB cmanea
uenua CBAT C pelleHne Ha efHa OT Hau-
TPyAHUTE reOMETPUYHN 3agadm — ArnoroHveBarTa.
OpeBHOrpbLUKMAT MatemaTtuk [lepa nocTtaBun
npobnema 200 roguHM npegu HoBaTta epa.
OpurMHanHoTO pelleHWe Ha 3agadata uarapsi
npyv noxap B ArnekcaHgpuuckata oGubnuoteka.
MHoro y4eHu ca ce onuTanu ga peLuaTt 3agadara,
HO camo 4 ca ycnsanuv ga ro HanpaesaT. PelueHneTo
Ha Pagko e MeToTo U ro Hapexga peaom OO0
MMEHaTa Ha Te3an Benuku matematuuun. [OHec
Bcu4ikm GPS cuctemn ce ocHoBaBaT Ha NpuHLUMNa
Ha AnonoHveBaTa 3agadya 3a onpedensiHe Ha

MECTOMONOXEHNETO Ha 3emsATa.

PeweHne Ha reomMeTpuyeH

CnuBokancus

B uHcTuTyTa No oBowapcTteo B [MnoBamB ycnsaxa
0a CbTBOPSAT XMOPUA MeXAY CUHSA CNnBa 1 Kancusl.
KpbcTockata, KOATO cbyeTaBa €OgHOBPEMEHHO
BKyCa W Ha ABaTa nnoga ce Hapuya — CteHgecTo.
HoBuaT BUA ce paxkga crnen 25-roguilHa cenekums
Ha €eKuMn y4eHn M e MOomfy4vYeH Mo Kracuyeckus
MeToq Ha norosa xvMbpuausauus, T.e. HaHeceH
€ npawel oT KancusiTa Bbpxy Onusanuata Ha
LBETOBETE Ha cnvBaTta. BuHWHMS BUA Ha nnoga
€ TbMHOCVH W U3ObIKEH KaTo crvBaTta. Y3psiBa
B Kpasi Ha mecel, tonn. MNMoKpUT € C HEXEH MBbX U
nMa apomMart Ha kancus. OcBeH, Ye e yCTONYMB Ha
oonectn, xmbpuabT HE € reHHoMoauduLmMpaH u
CbC CBOETO 3axapHO CbAbp)KaHMe e uaeareH 3a
pakusi.

3eneH oa3nc Hap 6eTOHeH rpag
PyceHeua LlBetaH TowkoB cb3gaBa 3D



is the fifth and ranks alongside the names of the
great mathematicians. Today, all GPS systems
are based on the principle of Apollonius task of
identifying the location of Earth.

Slivokaysiya

At the Institute of Pomology in Plovdiv managed
to create a hybrid between plum and apricot.
Crossing, which combines both the taste of both
the fetus is called - Stendesto.The new species is
born after 25 years of selection of a team of scien-
tists is obtained by the classical method of sexual
hybridization, ie pollen is deposited on the stigma
of the apricot color of plums. Appearance of the
fruit is dark blue and elongated like plum. Ripens
in late July. Covered with soft moss and has aro-
mas of apricot Besides being resistant to diseases
hybrid is not genetically modified, and with its sug-
ar content is ideal for brandy.

Green oasis above the concrete city
Tsvetan Toshkov create 3D visualization which
materializes in an ingenious way ilyuziorno es-
cape from the stressful and hectic city life. Gor-
man, Indian lotus, which is part of Eastern culture,
totally inspiring project of the Bulgarians. The plant
always bloomes, although thrive under extremely
difficult conditions. Philosophical significance can
be interpreted as the ability to rise above the prob-
lems and concerns of everyday life. With this in-
vention we can go over there where there is no
noise, the air is crystal clear. It sounds like you are
in heaven, but that paradise never reduced to be
created.

http://daznaempoveche.com/%D0%BD%D0%BE
%D0%B2%D0%B8%D1%82%D0%B5-%D0%B1
%D1%8A%D0%BB%D0%B3%D0%B0%D1%80
%D1%81%D0%BA%D0%B8-%D0%B8%D0%B7
%D0%BE%D0%B1%D1%80%D0%B5%D1%82
%D0%B5%D0%BD%D0%B8%D1%8F/
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BM3yanu3auus, KOATO  matepuanuampa no
reHvaneH HauvH edHO WIH3NOPHO BArcTBO OT
cTpecupaHns u 3abbp3aH XMBOT € ronemus
rpag. fopmata Ha WMHAWWACKMA NOTOC, KOATO €
4yacT OT M3ToYHaTa KynTypa, U3usano BObXHOBSBA
npoekta Ha ObnrapuHa. PacteHneto BuHaru
pa3ubdBa, BbMpeku Ye BUpee Npu U3KIMHYUTENHO
TPyAHW ycroBus. 3Ha4YeHneTo My uIIococku
MOXe Ja ce TbIiKyBa KaTo cnocobHocTTa ga ce
n3gurHemMm Hag npobnemuTe M NpUTECHEHUATa Ha
exegHeBueto. C ToBa M3006peTeHME MOXEM da
ce npeHeceM TaMm KbAEeTO HAMa LUyM, Bb3AyXbT
e KpucTanHo 4uct. ToBa 3ByYM BCE €4HO CU
nonagHarn B pas, HO OH3U pau, KOUTO HUKOra Hama
Ja 6bae cb3gageH.

1
U~

http://daznaempoveche.com/%D0%BD%D0%BE
%D0%B2%D0%B8%D1%82%D0%B5-%D0%B1
%D1%8A%D0%BB%D0%B3%D0%B0%D1%80
%D1%81%D0%BA%D0%B8-%D0%B8%D0%B7
%D0%BE%D0%B1%D1%80%D0%B5%D1%82
%D0%B5%D0%BD%D0%B8%D1%8F/
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Brucella Melitensis

by/RanagiotisiManasiani

Brucella Melitensis

Brucella
species in
general are
coccobacilli
of 0.6-1.5
pum long
and 0.5-0.7
um in width.
They are
arranged
to small
groups, they don’t form flagella, pili or spores. Bru-
cellas are Gram-negative bacteria. They are aero-
bic except some strains that need an environment
containing 5%-10% carbon dioxide. The optimum
pH in which they grow ranges from 6.6 to 7.4
and finally the optimal temperature for maximum
growth is 360- 380 C (European Commission
2001). All the above characteristics are common
to all the strains of the Brucella species.

Picture 1 (“colonial morphology exhibited by colo-
nies of Brucella abortus bacterial, which had been
cultivated on chocolate agar, for a period of 72
hours.”( eol.org 2009) )

Brucella species cause a disease commonly
known with different names: “undulant fever”,
“Mediterranean fever” or “Malta fever”; scientifi-
cally the disease is called “brucellosis”. Brucello-
sis is zoonosis that invariably is transmitted to
humans by either indirect or direct contact with
infected animals, or by consuming their products.
(M.J Corbel 2006). The symptoms of brucellosis
in humans are similar to common flu: the initial
symptoms include fatigue and headache followed
by high fever, chills, sweats, joint pains, backache
and lost of weight and appetite .(USDA) Brucello-
sis nowadays is still a public health hazard due to
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Ta Baktipia Brucella spp €ival KokkOBAKIAAOI
pe unAkog 0,6-1,5 um kair 1TAGTog 0.5-0.7 pm.
2XNMaTiClouv UIKPEG opadeg, , dev oxnuaTidouv
pooTiyia, Tpixeg | omopla. Ta PBaktripia Bru-
cella givar Gram-apvnTtikd. Eival agpdpia, €kTOg
amo opiopéva OTeEAEXN Ta oTroia  XpeldalovTal
éva TmepIBGAAov  TTOoU  TTEPIEXEl 5% -10%
dl10¢eidlo Tou dvBpaka. To 1daviké pH oTO 0OTT0iI0
avaTrTuooovTal KupaiveTal uetTagu 6,6 kai 7,4 Kal,
n 10avikr BepUOKPOTia, TTPOKEINEVOU VA €XOUV
Tov MEyIoTO puBud avamTuéng eivalr 36- 380C
(Eupwtraiky Emitpotrr], 2001). OAa Ta Trapattdvw
XOPOAKTNPIOTIKA €ival KOIVA I OAA T OTEAEXN TWV
€1dwv Brucella.

Eikéva 1 («armoikiaki  op@oAoyia  1TouU
mapouoidderalr amd armoikies Brucella abortus
Bakthipia, ta omoia cixav kaAdiepynBei o ayap
O0KOAdTag, yia uia mmepiodo 72 wpwv.» (Eol.org
2009))

H acBévela TTou TTpoKaAgiTal atrd Ta TTEPICTOTEPA
oTeAéXn Tou Yyévoug Brucella eivar yvwoTthi pe
dlaQopeTIKA
ovouaTa OTTWG:
“MeANITaiocg
MUPETOGC»,
«Meooyelakég

TTUPETOG n
«TTUPETOG ™G
MaATag”, aAAG
n ETTIOTNMOVIKNA
ovouaaoia givai
“BpoukéAAwaON».

H PpoukéAAwaon e€ivar (wovoéoog Tou  TTavTa
MeTadiIdETal OTOV AVvOPWTTO €iTE PE TNV EUMEDN
N aueon €ma@r PE POAUCHEVA (WA EiTE WE TNV
katav@Awaon Twv Tpoidviwy Tous. (M.J Corbel
2006). Ta ocuptTwpata TNG BPOUKEAAWONG GTOV
AavBpwTro eival TTapopola PE TNV KOV YPITIN:
TO  OPXIKA CUPTITWUOTO  CUUTTEPIAQUBAVOUV
KoUpaaon Kal TTOVOKEPAAOUG Kal akoAouBouvral
amd uywnAd TTUPETO, piyn, €@idpwaon, TTOVOUG
OTIG apBpwaoelg, TTOVOG OTNV TTAATN Kal OTTWAEIA
Bapoug kai 6pegng (USDA). H BpoukéAAwon
onuepa e¢akohoubBei va eival Kivduvog yia Tnv
onuoéoia uyeia Adyw Tng EAAEIWNG  HETPWV
UYIEIVIG KATA TNV TTapaywyr] (wIKWV TTPOIOVTWY.

‘Evag GAAog AGyog €ival n eicaywyr] €SwTIKWV

YOAOKTOKOMIKWY TTPOIOVIWY O€ TTEPIOXEG TTOU
Oev €XOUV I0TOPIKO BPOoUKEAAWONG Kal n TTiBavn
€CATTAWON TNG A0BEVEIOG OTOUG TOTTOUG QUTOUG.
(MJ Corbel 2006) . H Brucella melitensis €ivail 1o
o dladedopévo €idog TNG Brucella kai o éAeyxog
NG €ival pia TTPOKANCN TTOU ATTOOXOAEl TTOAAEG
XWPEG.

Eikéva 2: karoika MdArag, 1o mpwro €idog NS



the lack of hygiene measures during animal prod-
uct processing. Another reason is the import of
exotic dairy products to regions that don’t have a
Brucellosis history and the possible establishment
of the disease in these areas.(M.J Corbel 2006).

Picture 2: Maltese
goat, the first goat
breed found posi-
tive to B. meliten-
sis (eng.agraria.
org 2010)

Brucella meliten-
sis is the most
wide spread spe-
cies of Brucella
and its control is a challenge for many countries.
B. melitensis is the main cause for brucellosis in
small ruminants. It was the first Brucella species
to be described. Bruce isolated Brucella meliten-
sis in 1880 from dieing soldiers who had Mediter-
ranean fever on Malta. Bruce named it Micrococ-
cus melitensis. (European commission 2001).
Across history, there were a lot of references of
brucellosis before 1880s, which described brucel-
losis from the symptoms. In animals caused epi-
demics of animal abortions and fever to humans.
At the Crimean war, brucellosis was the reason
of much treason especially in the Royal Navy. In
1905 the Bureau of Animal Industry of the USDA
rejected a whole shipment of Maltese goats. The
reason for that decision was that the sailors who
drunk the raw goats’ milk were all suffered from
brucellosis. ( M.S. Rahman et al, 2006)

B. melitensis mostly infects goats, especially the
Maltese goats, but people get infected too when
they come in contact with an infected animal The
B. melitensis bacteria can contaminate the goat
milk too. The infections with B. melitensis are
common fact in regions of the Mediterranean Sea,
central Asia and Latin America. Over the last 10
years the infections with B. melitensis have grown
dramatically. In order to decrease the rate of the
infections specific rules must be followed.

Picture 3: USDA logo ( www.usda.gov)

‘Ranchers, farmers, or animal managers should
clean and disinfect calving areas and other places
likely to become contaminated with infective ma-
terial. All individuals should wear gloves and clean
them with soap and water afterwards” these are
the instructions for the prevention of B. melitensis
infection according to USDA (U.S. Department of
Agriculture). Another way of getting contaminated
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Karagikag mmou Arav BeTikn yia B. melitensis (eng.
agraria.org 2010)

H B. melitensis eivar n kOpia aitia yia Tn
BPOUKEAAWON TWV PIKPWY UNPUKACTIKWY. HTav TO
TTPWTO atmo Ta oTeAéEXn Tou yévoug Brucella trou
Teplypdeodnke. To PBakTrpio Brucella melitensis
apxiké atropovwbOnke to 1880, perd 10 Bdvarto
OTPATIWTWY TIOU £TTACXavV  aTmd  PECOYEIOKO
Tupetd otn MdAta. O David Bruce mpwrta TO
ovopaoe Micrococcus melitensis. (EupwTtraikn
Emrpoty, 2001). loTtopikd, uttAp&av TTOAAEG
avaQopéGg oTnV BPOoukEAAwON Kal  TIPIV OTTo
1880 1TOU TNV TTEPIEYPAYWAV ATTO TO CUMUTITWUATA.
2ta {wa TTpokaAolvTav €MONMIEG auBAWOEWY
Kal otov avBpwtro TupeTd. Katd Tov Kpiuaiko
TTOAEPO N PBPOUKEAAWON ATAV N aAITic TTOAWV
ANirToTaglwy €101Ka o1o BaaiAiké Nautiko. To 1905,
10 lNpoedpeio NG Biopnyaviag Zwwv tou USDA
améppiye Eva oAOKANPo @opTio arywv TG MAaATag.
H aitia Tng amé@acng frav OTi Ol VAUTIKOI TTou
ETTIVAV TO N TTACTEPIWHEVO YidIvo YaAa, ETTacyav
6Ao1 atrd BpoukéAAwan. (MS Rahman et al, 2006).
H B. melitensis poAUvel Kupiwg aiyeg, €IOIKA TIG
KaToikeg TNG MAATAG, aAAG Kal TOUG avOpwTTOUg
TTOU €pXOVTal O€ ETTAQPI ME éva POAUopEVo Cwo.
H B. melitensis ytropei va goAUvel eTTiong 10 YAAQ

NG katoikag.. O1 Aolpwéelg e B. melitensis eivai
éva ouvnBeg yeyovog O€ OPIOHEVEG TTEPIOKEG
NG Meooyeiou, TG Kevipikng Aciag kal Tng
AaTivikng Apepikry. Ta
TeAeuTtaia 10 xpovia ol
USDA Aolpwéeig amd B. meli-
tensis €xouv au&nOei
__—:;,-——— Opauartikd. Mpokelpyévou
- vVa HEIWBEI TO TTOCOCTO
- TWV AOINWEEWV TTPETTEI
va akoAouBnBouv
OUYKEKPIPEVOI .KOVOVEG.
Eikéva 3: USDA AoyoTtuTtro (www.usda.gov)
‘Ktnvotpdgol, aypoteg, 1 ol  dIaXEIPIOTES
Twv {Wwv Ba TpétTel va KaBapifouv Kal va
ATTOAUMQIVOUV TIG TTEPIOXEG TOKETOU Kal GAAEG
Béoe€Ig TTou PTTopEi va UTTAPEEl HOAUCHATIKG UAIKO.
OAa 1a dtopa Ba TTPETTEI VO @OPOUV YAVTIA KAl
va Ta TTAévouv e oatrolvl Kal vEPO apyoTepa
‘autég eival ol odnyieg yia Tnv TTPOANWN TNG
MOAuvong B melitensis oupgwva pe 10 USDA.
‘Evag GAAog TpOTTOG va PoAuvBei kaTTolog amo B
melitensis €ival N KaTavaAwon Pn TTacTEPIWHUEVWY
YOAOQKTOKOMIKWY TIPOIOVTWY TIoU TTapnxnoav
amo  TpooBefAnUéva wa OTTwG WO  YAAa
Kal kdmoila Tupid. O1 KaTtavoAwTéG UTTOPOUV
va  TTIPooTaTEUBOUV  KATAVOAWVOVTOG  POVO
TTOOTEPIWMEVA  YOAOKTOKOMIKG — TTpoiovia. H
TTaoTepiwon €EA0@AAIEl TNV KATAOTPOPH OAWV
TWV TTABoYOVWV PIKPORiwV CUNTTEPIAAUBAVOPEVNG
NG B. melitensis oTa yOAQKTOKOUIKG TTPOIOVTA.
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with the B. melitensis is to consume products pro-
duced from infected animals like raw dairy prod-
ucts (raw means not processed — not pasteurized)
such as raw milk and some cheeses.

Consumers can protect themselves by consum-
ing only pasteurized dairy products. Pasteuriza-
tion assures the destruction of all pathogenic mi-
crobes including B. melitensis in dairy products.
Pasteurization is a heat-treatment process during
which the milk’s temperature is raised for a short
period of time, usually at 720 C for 15 seconds.
(www.cdc.govc, 2012). Consumption of meat from
infected animals does not transmit Brusellosis to
humans. The USDA gives an explanation for this:
during cooking, the bacteria in meat are killed.

To find if someone is infected, B. melitensis’ phe-
notypic characteristics are examined in a sample
of blood such as CO2 requirement, phage typing
and metabolic tests (Poester F.P. 2010).

How do we examine the existence of B. melitensis
in animals such as sheep and goats?

Testing methods for animals have been devel-
oped which include isolation, identification, detec-
tion, and estimation of the antibodies induced in
response to the bacterium. MRT (Milk Ring Test)
is the most widely used test for finding brucellosis
in dairy cattle. The B. melitensis bacteria can be
identified by culture methods which have some
disadvantages: they do not have a high success
ratio and they are time consuming. In modern lab-
oratories, bacteria are usually identified by char-
acterization of their DNA: Thus the PCR method
is used in order to make the examination of fas-
tidious or slow growing bacteria that cause infec-
tious diseases. (Ilhan Z. et al 2008). PCR, which is
sometimes also called “molecular photocopying”,
is a fast and cheap method that amplify —copy-
small segments of DNA.(www.genome.gov).
Although there are so many different ways for
testing and identifying B. melitensis presence,
brucellosis is common in many parts of the world
and millions of dollars are spend for treating in-
fected humans and animals. That's why the EU
legislation is very strict about the Brucella meliten-
sis infections. In Europe many places are found
brucellosis —free. In order a region to be named
brucellosis-free 5%of all the sheep and goats in a
country over the six months old have been tested
negative. Ireland, Denmark, Sweden, Finland,
Netherlands and Belgium are considered brucel-
losis free, also some areas of France, ltaly and
Spain are brucellosis-free.(DEFRA, 2009) Even
though some ltalian and French PDO products
which should be made with unpasteurized milk,
the EU legislation is forcing them to pasteurize the
milk. Greece according to the Hellenic Center for
Disease Control and Prevention (HCDCP) cannot
be certified as brucellosis-free country, because
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H mmaoTepiwon cival n dladikacia KaTd TNV oTroia
T0 Y&Aa Bepuaivetal o€ pia uwnAn Bepuokpaaia
yia MIKPO XpoVIKG dl1daoTnua, ouvABwS oToug 720
C yia 15 deutepOAemtta (www.cdc.gove, 2012). H
KaTavaAwon kpéatog TTpooBeBAnpéEVOU (Wou dev
peTadidel TNV PBpoukéAAwon oTov AavBpwtro. To
USDA divel Tnv €€ng €€Aynon: Katd 1o payeipeua,
Ta BAKTAPIO OTO KPEAG OKOTWVOVTAL.

MNa va PBpeBei av kdmolog €xel POAUVOEI,
e€eTadovTal KATTOIO QAIVOTUTTIKA  XOPOKTNEIOTIKA
TNG B. melitensis oe Ociypa aipyatog, OTTWG n
amaitnon yia 1o CO2, AuciTuTria Kal JETABOAIKES
Ookiuég (Poester 1M1 2010).

Mwg egakpiBwvoupe TNV UTTapgn Tng B. melitensis
oTa {wa OTTwg TTPoRaATa KAl KATOIKES; YTTapyxouv
pEBODOI DOKIUAG yIa Ta {Wwa OTTWG N aTTouévwon,
TAUTOTTOINON, QViXVEUON KOl  EKTIUNON  Twv
AVTIOWHUATWY TTOU TTapAyovTal 0€ oav avTidpaon
TOU opyaviopou TTpog 1o BakTtApio. H MRT (Milk
Ring Test) cival n 1m0 eupéwg XPNOIUOTTIOIOUMEVN
MEBOBOG yia Tnv €Upecn TNG PPOUKEAAWONG
Twyv Booeidwv yalaktommapaywyns. O1 pébBodol
KOANIEPYEIOG  €XOUV  MPEPIKA  MEIOVEKTANATA:
Oev €xouv UWNAG TTOOOOTO ETTITUXIAG Kal €ival
XPOVoRopa.. 2Ta  ouyXpova  €pyacTrpiq,
Ta BoktApia ouvABwg  TauToTroloUVTal  ME
xapaktnpiopuod Tou DNA Toug. 'ETol, n péEBOdOC
ng PCR XPNOIUOTIOIEITAl  TTPOKEINEVOU VA
yivel n €&€tacn TOou OTTAITNTIKWY 1 PPadiwg
QAVATITUCOOUEVWY BOKTNPIGIWY TTOU TTPOKAAOUV
MoAuopaTikég aoBéveieg (llhan Z. et al 2008).
H PCR, TTOU UEPIKEG QOPEG OVOUACETAl ETTIONG
«MOPIaKA QWTOTUTTIaY, €ival pia ypAyopn Kai
@Onvr uEBodOos TTou TTOAAQTTAACIALEI —avVTIYPAPEI-
MIkpd TuAuata Tou DNA. (Www.genome.gov).
Av Kal UTTapxouVv TIOAANOI TPOTTOI €AEyXOU TNG
UTmapéng kal TautoTroifong Tng B.m elitensis, n
BpoukéAAwan eival ouvhRBng o€ TTOAAG pépn Tou
KOOUOU KOl €KATOPUUpPIO OoAdpia godelovTal
yla Tnv Bepartreia TTPOORERANUEVWY avOPpWTTWY
Kal {wwv. AUTOG gival o Adyog yia ToV OTIoio N
vopoBeoia tng EE €ivar TTOAU auoTtnpr] yia Tig
AOIMWEEIG TNG BPOUKEAAWONG TWV QIYOTTPORATWV.
21NV Eupwtin, uttdpxouv TTOAAEG TTEPIOXEG TTOU
BpéBnkav atmmaAAayuéveg ammd Tn BPoukEAAwON.
Mia Treploxy ovopddetal atmraAAayuévn amo T
BpoukéA\won 6étav 10 5% TOU OCuvélou Twv
alyoTTPORATWY O€ Pia XWpa nAIKiag TTavw atrd €€
MNvwv €xel eAeyxBOei kai €xel Bpedei apvnTikd (GTNV
Trapoucia B. Melitensis). H IpAavdia, n Aavia, n
Zoundia, n PivAavdia, n OAavdia kal To BéAyio
BewpouvTtal  ammaAAayuéveg ammod BPoukEéAAwON,
€TTiong, opliopéves TrePIoXEG TNG TaAAiag, g
ItTahiag kai Tng loTmraviag eivalr aTTaAAayuEVES
amo  PpoukéAAwon. (DEFRA, 2009), Av kai
Kammola ITaAikd Kai  [aAAikd  trpoiévra  [1Ofl1,
TIPETTEI VO TTAPAYOVTal OTTO [N TTOOTEPIWHEVO
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Figure 3: Mean monthly incidence of brucellosis by month of onset of symptoms in Greece, 2005-2011 EE UTTOXpe(bVSl Tr]V
TTAOTEPIWON TOU YAAAKTOG.
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Information regarding the date of symptom onset was available for 1,078 cases (77%).

the disease affects a lot people compare to the
EU average. As you can see to the table below the
Greek cases of brucellosis are ten to twenty times
higher than the EU average. In Greece all of the
milk products are made by pasteurized milk. The
distribution, though, of homemade dairy products
made by unpasteurized milk is the main reason for
the spread of brucellosis.(HCDCP, 2012)

Brucellosis is more spread in areas where the
husbandry is extensive. In Greece these places
are Thessaly, Macedonia, Thrace, Peloponnesus
and Sterea Ellada as it is shown on figure 3. So
Greece maybe has increased cases of brucello-
sis but the protection measures are getting tighter
day-by-day. At the end someday Greece like UK
will be brucellosis free.

Table 1: Mean annual brucellosis incidence (cas-
es per 100,000 of population) in Greece and the
EU as a whole, 2006-2009

2006 2007 2008 2009

Greece 250 134 313 1.03
EU 0.20 0.13 0.15 0.08
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