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‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

AkTivofoAia padioocuxvoTATwy (RF)
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‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

AkTivofoAia padioocuxvoTATwy (RF)
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‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

Nnyég akTivooAiag padioouxvoTATWY

KpaTikd diktua (EKAB, aoTuvopia, TupooBeoTiki)
* 101wWTIKG SikTUO (ETONPEIEG METAPOPWY, OAZO)

* Padioguwvia (FM)

« TnAedpaon

« Kivnti ThAEQWVia

« Qoupvol MIKPOKUNATWV

* laTpikéG K BIOPNXOVIKEG EQAPHOYEG

« Pavtép

* AOpUPOPIKES ETTIKOIVWVIES

« Quoikég Tnyég (HA10G)
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‘EkBegon o0& nAEKTPpOMAYVNTIKA AKTIVOBOAiIa

Nnyég akTivooAiag padioouxvoTATWY
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Visible Light et Long-wavelen:
ob:ervabfe In:rarxid ki Radio Waves observable R.ldluo Waves e
Gamma Rays, X-Rays and Ultraviolet absol by from Earth. gl

Light blocked by the upper atmosphere
(best observed from space).

from Earth, atmospheric

* HAhiakn akTtivoBoAia: < 100 mW/m?2
15 woAeig H.MN.A. (1980), diapeon ékBeon: 50 pW/m?2
« Oeooahovikn (2005), péon TiunR: ~9 mW/m2=9000 pW/m?
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‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

Mn 1ovTtiouca akTivoBoAia

* To QWTOVIO BEV EXEI APKETH EVEPYEIN, WOTE VO TTPOKOAECEI I0VIGHO TNG BIOAOYIKAG
UANG

* H aAAnAetridpaon pe tn roAoyikn UAN CapTaTan atrd TNV £VTaOT), TN CUXVOTNTO,
TNV TOAWON Kol TN S1I0H6PPWON

* H évvoia tng «d6ong» avtikaBiotartal amrod 1o pubuo €10IKNG amoppopnons (SAR)
(W/kg) kai Tnv TTUKvOTnTA 10X00G (S) (W/M?2)

electric
m field

magnetic
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‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

BioAoyIkd @aivopeva

* OeppIKa

PuoIKOC unxaviouog: TAAQVTWON KAl TTEPIOTPOPN TWV [OPiwV

BioAoyiko¢ unxavioudg: auénon Ospuokpaciac

* Mn Oeppiké
Quoikoxnuikoi unyaviauoi: 7?7?77

BioAoyikoi unxaviguoi: ?7?7??
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‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

EAAnvikA NopoBeoia (K.Y.A. 53571/3839 ®.E.K. 1105B/6.9.2000)

(0 Hz — 300 GHz)

Bomkoi mEPLOPIONOL yi TAEKTPIKG, Uayvimkd Kot nAEKTponcyviTIKG media
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‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

EAAnvikA NopoBeaia (N. 3431 ®.E.K. 13A/3.2.2006)

H nAektpopayvntiki aktivooAia dev pémel va utrepfaivel To 60% Twv TapaKATW TIHWV

(0 Hz — 300 GHz, otadepic Tinéc rms)

Emneda avagopac yia nASKTPIKG, MayviTIKA Kol pAEKTponayvimika media

Fvracn nektpovikol

Evracn poyvnmko

[Mukvimra payvn ks pons

leodivapn Tukvdtnta wylog

ZuNT) OUYVOTITEWY medlou-L mediou-H nediou-B ETIMEDOU KU T OG
Vim) (Afm) (uT) S,y (Wim?)
1-10 MHz 8712 0,73/t 0,92/t —
1 0-400 MHz 28 0,073 0,092 2
400-2 000 MHz 1,375 12 0,0037 fi2 0,0046 12 f/200
2-300 GHz 6l 0,16 0,20 10
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MeTpoeig un 1ovtiouocag akTivooAiag

Eidn perpnoswyv

METPNON KATA TTEPIOXN OCUXVOTATWV
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MeTpoeig un 1ovtiouocag akTivooAiag

Eupulwvikn pétpnon (broadband)

« AmA6¢ e€otTAiouog kai ypnyopn diadikacia

« Aduvapia TauToTrOinONG TTNYWV KOl TTP0CSI0pIo|OU
OUVEIOCPOPAS TOUG

EpyaoTipio PadloetmikoIivwViwy ApioToTotéAcio MavetmoThpio
TuApa Puoikng Oecoalovikng




MeTpoeig un 1ovtiouocag akTivooAiag

MéTpnon Katd TrepioXn ocuXvoTATwy (narrowband)

« XpovoBopa diadikacia, TTOAUTTAOKOG COTTAIOHOG

« TauToTroinon Twv TNYwv o€ KGde Béon Kal
MPOGdIOPITHOS GUVEITPOPAS TOUG

EpyaoTipio PadloetmikoIivwViwy ApioToTotéAcio MavetmoThpio
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MeTpoeig un 1ovtiouocag akTivooAiag

Mpoypaupara Epyactnpiou Padiosmikoivwviwy A.M.0. (EPa)

* EupulwvIkEG HETPNOEIG
MNpoypappa Eppng
Mpoypaupua TTediov24
[Mpoypaupa eacua

« MeTpAOE€IC KATA TTEPIOXI) CUXVOTATWV
[Mpoypapua @aocua
[Npoypappa Epung
Mpoypappa Trediov24

pdopa——

MPOrPAMMA
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HAEKTPOMATNHTIKHZ
AKTINOBOAIAL
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MeTpoeig un 1ovriouocag akTivooAiag

EupulWwVIKEG HETPAOEIG
Mpoypappa Epung (http://www.hermes-program.gr)

« XpnOoIHOTTroIEi ECOTTAICHO TTOU TTICTOTTOIEITOI OTTO TTAVETTICTNHIOKA EPYOCTAPIN
« Karaypagel o€ 24wpn Baon TG TIMES TNG EVTAONG TOU NAEKTPIKOU TrEdiou

« KaAuotrrel Tn ouyvotiki mepioxn (100kHz-3GHz) Twv Kup16TEpwV
TNAETTIKOIVWVIOKWY EQAPHOYWYV KOl TTYWV

« L& OpIOHEVOUS OTABMOUG KOTOYPAPEI EEXWPIOTA TRV AKTIVOBOAia TTOU
POEPXETAI OO OTOBOUS Bdong

* Anpooielel Ta ATTOTEAEGHATA VIO TO KOIVO KOl CUYKPIVEI E TO OETHOBETNHEV
atd Tnv EAAnvIKA vopoBeaia 6pia

EpyaoTtiipio PadioemiKoIvwviwy ApioToTotéAcio MavemioThpio ff__f'
TuApa Puoikng Oeooalovikng %




MeTpoeig un 1ovtiouocag akTivooAiag

EupulwVikég peTpnoeig- NMpoypaupa Epung

ZTAGMOZ
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ZTAGMOZ
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A.MN.G.

AikTuo
KivntAg TnAgpwviag
GSM
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i ——
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NoTiag EAAGSag

(Server)
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MeTpoeig un 1ovtiouocag akTivooAiag

TautétnTa TOU TTPOYpPAppMaTog EPMHX

4 xpovia Asitoupyiag

11 Nopoi

22 Aol

37 onpeia

5.000.000 €CAAETTTEC UETPADEIC

- Foyig

Fvvppmzumu Hsn e Hhertpopaywnis Axtvofohiog
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Metpnoeig o€ 24wpn faon

Mpdypoupo "Epung”

MeTproeig
HM akTivaBohiog

Ti given n
HM akTivoBoiic

Géozic Opyovioudy -
MopoBesia

e-Eknoifzucn

Nryis nhnpopdpnan g
TuyvEs EpWTHTEIG

Mo

Enisorvovio

MeTpoeig un 1ovtiouocag akTivooAiag

Merproeig o 24mpn Paon
' Noesis - Moucosio Texvohoyiag (60 xAp. 0800 Osocahovikng - O£ppnc)

Efdopadiaio ypdpnpa NUKVOTNTAC PONC 10XU0C

TNV NopakdTo ypagikn napdoTacn gaivovTal ol TIUEC TNE NukvaTNTag pong 1oxlog (yia
neploxh ouyvoTATLY 100 kHz &g 3 GHz) onme auTéc unoloyioTnkay yia ToV OUYKEKPILEVD
oTaBué pETpnong oTo ¥povikd SdoTnua Tng TeAsuTaiag sfBopdadac. O1 SIOKEKOUPEVEG
YpapuEs avTioTolKoUv OTO XapnAoTepo eninedo avapopdc ToOU (ATUaToC TV padioKupaTmw
1.2 W/m=2 (kokKivn ypapun) kar 2.7 W/m=2 (npagivn ypadur) nou avTigToKs oto oplo Tng
ouxvOeTNTAC Twv 900 MHzZ TNg KIvNTAC TriAspoviac.

== EAdxloTo eninedo avapopds

e == Eninedo avapopdg neploxis GSM-500
E 10 1= looblvapn NukvaTa porg Loxoog (nnyes: FM, TV, GSM khn)
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MeTpoeig un 1ovtiouocag akTivooAiag

Metpnoeig o€ 24wpn faon

MEOEC KOI PEYIOTEC TINEC NUKVOTNTAC PONC 10XU0C

ZITNV NapakdTw ypamikr] napdoracn napoumaleTar néosg popég kKATw and Ta opia sival n
sfBopafigio pEon Kal PEYIOTR TIUA TNC NUKVOTNTAC pOAC 1o0x0o¢ yia 600 MNEPIoXE
ouxvoTATwy (100kHz-3GHz, Q00MHz-3GHz).

B Tipeg pkpdtepes sualobinolag opydvou
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ZuvohlKr MERLOXT 900MHz - 3GHz
Anpoupyia Mpagiparog EmiAoyr ZtaBpod

¥pnolJonoIfoTe TN opHa yia va petapadete  XPNOILONOINOTE Tr épUa Yid va ENIAEEETE
To &IAcTNUa NapaTAPNanG. kanolov diho oTaBpd Tou idou vopod.

ano: |21 || Noepppiou  ~| 2006 v ZraBuoc

Eooc: |20 %|[lavouapiou || [2007 v Kripio Awpiknong A0, v
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TeAzuTtaia Evnpspwon MeTphoswv:

21 Iavouapiou 2007, 11:24 Qpiaia Zdwn Avatohikng Eupannc. Mo AlgyEipioTeag
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MeTproeig Un 1ovtiouoag akTIVOBoAiag

MeTproeig oTevig {wvng
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MPOrPAMMA

METPHIHZI+EAEIXOY

HAEKTPOMATNHTIKHZ
AKTINOBOAIAE

* [poéAeyxog - EupUWVIKEG HETPAOEIG

* MeTpRoeig 0TEVAG {WVNG CUXVOTATWYV
‘EAgyxog — TauTtoTtroinon Nnywv.

EpyaoTtiipio PadioemiKoIvwVvIwyY ApioToTotéAcio MavetmoThpio
TuApa Puoikng Oeoocalovikng
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MPOrPAMMA
METPHZHZ+EAEXOY

MeTprO€Ig KATA TTEPIOXA CUXVOTATWYV HAEKTPOMATNHTIKHE

AKTINOBOAIAL

Mpoéypappa @acua (http://emf.physics.auth.gr)

« Kataypd@el oTIYHIOTUTIO TOU NAEKTpOpayvnTIKoU gacuatog (20MHz-3GHz) otnv
meploxn Tng Kevrpikng kai Bopeiag EAAGOaG

« MeTpnoEI§ 0€ XWPOUG OTTOU £XEI TTIPOC OO TO EUPU KOIVO, OTTWGS OXOAEia,
TAOTEIEG, TTAPKA K.O.K.

* AlaKpivel TIG TTYEG NAEKTPOMAYVNTIKAG OKTIVOBOAIAG Kol T GUVEICPOPA TOUG
oTn OUVOAIKN €kBeon

* Anpooiglel Ta ATTOTEAEGHATA VIO TO KOIVO KOl CUYKPIVEI E TO BETHOBETNHEV
atd Tnv EAAnvIKA vopoBeaia 6pia

EpyaoTipio PadIoemiKOIVWVIWV ApioToTotéAcio MavemioThpio
TuApa Puoikng Oecoalovikng




MPOrPAMMA
METPHZIHZ+EAETXOY
HAEKTPOMATNHTIKHZ

http://lwww.fasma-program.gr e INOBOAAS

OEZH
METPHZHZ

OEzZH
OEzH
METPHZHZ METPHZHZ

EpyaoTtipio
Padioemmikoivwviwyv
A.l.O.
EpyaoTiipio AcupudTou
Kol Emmikoivwviag
MeydAwv ATTooTdOEWV
E.M.IM.
EpyaoTtiipio PadioemiKoIvwVvIwyY ApioToTotéAcio MavetmoThpio

TuApa Puoikng Oeoocalovikng




MPOrPAMMA

METPHIHZI+EAEIXOY

HAEKTPOMATNHTIKHZ
AKTINOBOAIAE

MeTprioeig oTeviig (VNG CUXVOTHTWY
http://emf.physics.auth.gr

Kataypa@n Tou nAekTpopayvnTikoU QAoUATOS 0€ onpeia TnG Ocooalovikng

,.!' @ Apxiké onpeia péTpnong
. . Kaivoupyla onueia pétpnong
(O Mérpnon kad Uyog

&

EpyaoTtiipio PadioemiKoIvwVvIwyY ApioToTotéAcio MavetmoThpio
TuApa Puoikng Oeoocalovikng




MPOrPAMMA

METPHIHZI+EAEIXOY

HAEKTPOMATNHTIKHE
AKTINOBOAIAE

MeTprioeig oTeviig (VNG CUXVOTHTWY

EpyaoTtiipio PadioemiKoIvwVvIwyY ApioToTotéAcio MavetmoThpio
TuApa Puoikng Oecoalovikng




MPOrPAMMA

METPHEHZ+EAETXOY

HAEKTPOMATNHTIKHE
AKTINOBOAIAL

MeTprioeig oTeviig (VNG CUXVOTHTWY
http:/lemf.physics.auth.gr

Mapouciaon TUKvOTNTAG I0XU0E KATA GUXVOTIKI TTEPIOXN (A EQapuoyn)
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MPOTPAMMA

METPHEHZ+EAETXOY

HAEKTPOMATNHTIKHE
AKTINOBOAIAE

MeTprioeig oTeviig (VNG CUXVOTHTWY
http:/lemf.physics.auth.gr

NMapouciaon deiktn ao@aAciag (= OeikTn €EKBEOTNG) KOTG GUXVOTIKH TTEPIOXN
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MPOrPAMMA

METPHEHZ+EAETXOY

HAEKTPOMATNHTIKHE
AKTINOBOAIAL

MeTprjoeig oTeviig {Wwvng CUXVOTATWY KaBuywo

Mapouciaon TUKvOTNTAG I0XU0E KABE GUXVOTIKAG TIEPIOXAS OE BIAPOPETIKA UYn
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MPOrPAMMA

METPHIHZI+EAEIXOY

HAEKTPOMATNHTIKHE
AKTINOBOAIAL

MeTprioeig oTeviig (VNG CUXVOTHTWY

Mapouciaon TUKvOTNTAG I0XU0E KABE GUXVOTIKAG TIEPIOXAS OE BIAPOPETIKA UYn
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METPHIHZI+EAEIXOY

HAEKTPOMATNHTIKHZ
AKTINOBOAIAL

MeTprO€Ig KATA TTEPIOXA CUXVOTATWYV

Mapouciaon ocuvelcPopag KABE GUXVOTIKNG TTEPIOXNS OTO OEIKTN ao@aAgiag
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MeTproeig Un 1ovtiouoag akTIVOBoAiag

http://lwww.pedion24.ntua.gr

www.l‘tEé iO‘-r"J

.ntua.gr
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EGNIKO METZOBIO NOAYTEXNE
EPFAETHPIO KINHTQN
PAATOENIKOINGNIQN

To npéypappa pedion24, nou avanTtUyxBnekes ano To Epyaothpio KivnTov Padiosnmkonovioy Tou EBvikol Metodfiou

MohuTeyveiou £XEI OKoNO TN CUVEXN KOTAypa@n Twv eEnneduwy TNC NAEKTpopayvnTkAc akTivofohiac os SIApopeg NEpIOYKES TNC
EidaBac. Ta anoTeAiopaoTa Twy YETPAOEWY dnuooelovTal kaBnuepivd oTnv Napoloa 10T oosAiba.

01 Gripol Nou xouv eykaTeoTnuevoug oTabBuoldc Tou pedion? 4
cival ¥popaTiouével pge npoovo. Kavovtac kA ndvo Toud
LnopsiTe va OEITE T aNoTEAEOUATA TWV UETRRAOEMY.

EpyaoTtiipio PadioemiKoIvwVvIwyY
TuApa Puoikng

ApioToTotéAcio MavetmoThpio
Oecoalovikng




MeTpoeig un 1ovtiouocag akTivooAiag

F it
P

2Ta0poi pETpnong i (5: i{j V;: :__:'

ANTENNESSA

EpyaoTtiipio PadioemiKoIvwVvIwyY ApioToTotéAcio MavetmoThpio
TuApa Puoikng Oecoalovikng




MeTpoeig un 1ovtiouocag akTivooAiag

EupulwVIKEG HeETPROEIG — ZUVOAIKA ATToTEAEéoHaTA

« Ao Tnv apyn Tou Tpoypauuaros EPMHEZ AsitoUupynoav 33 otabuoi pérpnong

* IT0 TPOYPAMHA @AoHa UTTAp)ouV 47 onueia HETPNONG

At diamioTwonke TpoRAnNpa utrEpfaons Twv EAANVIKWY opiwv
(TrepiTTTWOON CUVayEPHOU — alarm)

« Xg Evav HOVO OTABHO N HEYIOTN KATAYEYPUUHEVN 1I00DUVANN TIUA TNG EVTOONS
TOU NAEKTPIKOU TTEdiOU YIa OAN TV TTEPIOXN CUXVOTATWYV TTANCiaoE TO
auoTnpoTEPo 6pIo TG EAANVIKAG vopoBeaiag

EpyaoTipio PadIoemiKoIVWVIWV ApioToTotéAcio MavetmoThpio ,
TuApa Puoikig Oeooalovikng \




MeTpoeig un 1ovtiouocag akTivooAiag

MeTprio€Ig KATA TTEPIOX] CUXVOTATWY - ATTOTEAEO AT

« 210 mAdiola Twy Mpoypapparwyv EPMHZ ko @aopa éyive TARB0G atrd
METPAOEIG KATA TTEPIOXN CUXVOTATWY

« O1 perphoeig £deiCav 0TI 0 OgikTNG ao@aAgiag (Sl) eivar ard dekAdES HEXPI KAl
XIAIGOEC POpES HIKPOTEPOG TG Movadag (dnAadi Tou opiou Tou)

* 01000 £QapHOYEG HE TN HEYOAUTEPN CUVEIGPOPA O NAEKTPOUAYVNTIKNA
akTivofoAia gival n padlo@wvia (FM) kai n Kivntiy ThAe@wvia (GSM).

EpyaoTipio PadIoemiKoIVWVIWV ApioTototéAcio MavemoThuio /-
TuApa Puoikng Oecoalovikng




MeTproeig Un 1ovtiouoag akTIVOBoAiag

EupulwVIKEG HETPROEIG

XTa0poi péTPNONG
PMM
__‘ (ITakia) ELT.
- (Itahia)
p— Narda
(Feppavia)

ANTENNESSA
(FaAAia)
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MeTpoeig un 1ovtiouocag akTivooAiag

EupulwVIKEG HETPROEIG
O mpwtog eEAANVIKOS OTOBUOG HETPNONG

EpyaoTtiipio PadioemiKoIvwVvIwyY ApioToTotéAcio MavetmoThpio
TuApa Puoikng Oecoalovikng




EYPYZQONIKOZ METPHTHZ

TpoTro!l AsITOUPYIOG

USB
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EYPYZQNIKOZ METPHTHZ

Aoyiopiko HIY

Electric Field Strength Recorder ¥1.0
File Dewvice Options Help
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G5 Modem Present
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EYPYZQONIKOZ METPHTHZ

Evnuépwon pe SMS
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‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi
YtroTiBépevo oevapio (1)

‘Eotw 611 0 Ajpog A atrayopeUel TV EYKOTACTACT KEPAIWY KIVNTAG
TNAEQWVIOG 0TO XWPO TOU.

Afpog A

EpyaoTipio PadIoemiKoIVWVIWV ApioToTotéAcio MavetmoThpio
TuApa Puoikng Oecoalovikng




‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi
Y1roTiOépevo oevapio (2)

O K. AnpoTtnG Tou A, £xeI TV emIXEipNON Tou TNV KOPdId Tou Afou Kol BEAEI
VO XPNOIMOTIOINOEI TO KIVNTO TOU THAEQWVO.

Emixeipnon K. Anuotn .

EpyaoTipio PadIoemiKoIVWVIWV ApioToTotéAcio MavetmoThpio
TuApa Puoikng Oecoalovikng




‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

YtroTi0éuevo oevapio (3)

To KivnTé THAEQWVO ETTIKOIVWVEi e TO 0TABMO Baong B, oTo yeirovikd Ajo.

Emixeipnon K. Anuotn o

EpyaoTipio PadloetmikoIivwViwy ApioToTotéAcio MavetmoThpio
TuApa Puoikng Oecoalovikng




‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

Y1roTiBépevo oevapio (4)

To KivnTé Adyw atmdoTaong avaykaleTal va AEIToupyEi Je péon 10x0 250mw.
To Ke@aAl Tou K. AnpoéTn atmoppo@d mepitrou 160mW.

Emixeipnon K. Anuotn o

EpyaoTipio PadloetmikoIivwViwy ApioToTotéAcio MavetmoThpio
TuApa Puoikng Oecoalovikng




‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

YtroTi0éuevo oevapio (5)

Av utripxe oTaBu6¢ oTO Ao A Kal 0TN HICH ATTOCTOON ATTO TV ETIXEIPNOT TOU K.
Anpoétn (o€ oxéon pe To oTaBUO BAoNg TOU YEITOVIKOU ARjOU)...

YToTi8épevog aTabuog Bag

Emixeipnon K. Anuotn

EpyaoTipio PadIoemiKoIVWVIWV ApioToTotéAcio MavetmoThpio
TuApa Puoikng Oecoalovikng




‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

YtroTi0éuevo oevapio (6)

...TOTE TO TNAEQPWVO TOU Ba AciIToUupyouoE UE PEan 10XV 62,5mW Kai To KEQAAI TOU K.
Anpotn Ba amoppogouce 40mW, dnAadn TEooepig PopES AiyoTepn EVEPYEIQ.

YToTi8épevog aTabuog Bag

Emixeipnon K. Anuotn

EpyaoTipio PadIoemiKoIVWVIWV ApioToTotéAcio MavetmoThpio
TuApa Puoikng Oecoalovikng




‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

KugeAwTd cuoThgaTta

oTabuoc Baong

EpyaoTipio PadIoemiKoIVWVIWV ApioToTotéAcio MavetmoThpio
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‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

KugeAwTd cuoThgaTta

EpyaoTipio PadIoemiKoIVWVIWV ApioToTotéAcio MavetmoThpio
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EpyaocTtipio Padilosmikoivwviwy A.1.0.

ExTtipnon HM akTivooAiag
X1alpoi Bdong KivnTAS TNAEQWVIOG

Height (m)

os 1 18 2 25 3 35 4 45 A BE B )
Distance from antenna (m)
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GSM -49dBm

KATA TO AYZTHPOTEPO MNMPOTYTO

UHF -42dBm

Fe8 WNE) Rapliiude
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‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

AkTivoBoAia kepaiag oTaBuou Bdong "EKOEON MTTPOCTA ATrO TNV KeEPpAia
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EpyaoTipio PadloetmikoIivwViwy ApioToTotéAcio MavetmioThpio

TuRpa Puoikng Oecoalovikng




‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

Mapadeiypa £ékBeong o€ Kepaia oTaOuou Baong

Enee | e | SARug| SAR |gomvo s
(V/im) | (V/m) (W/kg) (W/kg) (Wikg)
UTTPOCTA ATTd TNV KEPAia 4,2 2,8 0,00300 0,00012
aTTEVaVTI AT TNV Kepaia 8,1 2,2 0,00850 0,00046 0,048
010 dpduo 1,3 1,1 0,00017 0,00001

TuApa Puoikng

EpyaoTtiipio PadioemiKoIvwviwy

ApioToTotéAcio MavetmoThpio

Oeooalovikng




‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

‘EkBeon amd otabud Baong avaloya pE TNV atréoTACN
(Mann et al. 2000)

100
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E X x 0 o
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g o o » O » % x
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X X
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Distance from antennas (m)

FIGURE 16 Total power densities measured at 118 locations due to signals arising from
the base stations of interest
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‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

AkTIVOBOAia KIvnTOU ThAEpwvou

« Méxp1 kai 1o 65% NG 10XU0OG TOU KIvTOU
aTTOPPOPATAI OTO KEPAAI

* To KivnTO AsiToupyei pe Tpooapuoyn 10X00¢
(power adaptation) o€ éva €0pog TIHWV TTOU
orapépouv mrepitrou 1000 popég

 H evépyela mou atmroppo@aral eEapTaTal amod Tnv
I0XU TTOU EKTTEMTTETAI, TNV ATTOOTACT ATTO TO
KEQPAAI, TN CUXVOTNTA KO TO XPOVO KARONG

Energy lost in directions
other than base station

Energy received

Energy by base station

incident -3
on head ﬂ

Base station

EpyaoTtiipio PadioemiKoIvwviwy
TuApa Puoikng

ApioToTotéAcio MavetmoThpio
Oeooalovikng




‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

‘EkOeon o€ KivnTté TNAé@PWVo

900MHz 1800MHz

EpyaoTipio PadIoemiKoIVWVIWV ApioToTotéAcio MavetmoThpio
TuApa Puoikng Oecoalovikng (




‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

‘EkOeon o€ KivnTté TNAé@PWVo

900MHz 1800MHz

0dB 10000 V/m

-40dB 100 Vim

-100dB 0,1 V/m

EpyaoTipio PadloetmikoIivwViwy ApioToTotéAcio MavetmoThpio
TuApa Puoikng Oecoalovikng




‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

‘EkOeon o€ KivnTté TNAé@PWVo

900MHz 1800MHz

0dB 0,01 Wikg

-40dB 0,000001 W/kg

EpyaoTipio PadIoemiKoIVWVIWV ApioToTotéAcio MavetmoThpio
TuApa Puoikng Oecoalovikng




‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

‘EkOeon o€ KivnTté TNAé@PWVo

EpyaoTipio PadloetmikoIivwViwy ApioToTotéAcio MavetmoThpio
TuApa Puoikng Oecoalovikng




‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

‘EkOeon a1rdé KivnTto THAEPWVO

30

Ao
o

Y
o

ApI18u6G KIVNTWYV

SAR interval, W kgt

EpyaoTtiipio PadioemiKoIvwviwy
TuApa Puoikng

ApioToTotéAcio MavetmoThpio
Oeooalovikng




‘EkOeon o0& NAEKTPOUAYVNTIKA OKTIVOBOAIa

Baoikd onpueia

Kivhtd TnAépwva 21a0uoi Baong

* Exmréptrouv e péon 100 we s Tou watt (W) « EKmépTtrouv pe 10X0 péEXp1 epitrou 100W

« XpnOIPOTTOIOUVTUI O€ ATTOOTACT 2CM ATTO TO KEQAAI « O1 kepaieg TOuG gival CUVABWG HEPIKES DEKADEG METPA
TOU XPAOTN MOKPIA aTrd TO YEVIKO TTANBUOUO

* EkBéTouv o€ akTivoBoAia Kupiwg Toug 10T0U¢ TTOU  H ék0eon apopd o€ 6Aoug Tou 10TOUG OAAG o€ eTriTreda
gival yyUTEPU OTNV KEPAiA TOUG oAU MIKPOTEPA TOU KIVRTOU THAEQWVOU

* H romiki €kBeon perpiéral pe faon Tov SAR (puBuod * H mukvéTtnTa 10006 S TNG TPOCTTITITOUCAG AKTIVOBOAiCG
£101KAG atroppodPnong) Ocwpeital KaAO HETPO TG OAOOWHNG €KBEONG

* 01 00nyieg ékBeong Tpoodiopiouv 6plo otov SAR 01 00nyieg €kBeong Tpoadiopifouv 6pIo oTNV S €iTE
ioo pe 2W/kg yia ké0e 10g 10TOU KOt 6 AeTrTd 2,7Wim? gite 5,4W/m? oTig ouxvotnteg GSM

* OAa ta TnNAE@wva pe Tnv évoeiin CE ou * O1 eTaipeieg KIVNTAG TNAEPWVIOG UTTOXPEWVOVTAI GTN
KukAo@opoUv otnv EANGOa Tpétrel va die§aywyn kai Tnv éykpion HEAETNS N 10VTICOUOWV
OUMHOPPWVOVTAI HE THV TTAPATIAVW TIKN akTivoBoAiwv Tpiv TEBei oTABPOG Baong o€ AsiToupyia

* O1 Tipég Tou SAR yia Ta KivnTd (UTTdp)XOUV OTO  O1 TutnKEéG TINEG TOU S 0T Ococalovikn gival
Internet) kupaivovrtail péxpr 1,5W/kg. EKATOVTADES WG XINADES POPES HIKPOTEPES TWV

EMTPETOPEVIOV
EpyaoTipio PadIoemiKOIVWVIWV ApioToTotéAcio MavemioThpio

TuApa Puoikng Oecoalovikng




ORAMA

BASE STATION ANTENNAS
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Broadband antenna for base stations (1700-2200MHz)

Far-field investigation_ o)
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Broadband array for base stations

Construction
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Printed dipole array (2400MHz)

Beam forming Networks
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A Spatial Diversity Two-branch Antenna for Wireless Devices

a) The upper (printed monopoles) and b) the bottom layer (ground plane) of
the constructed prototype diversity antenna with the corrugated ground plane

EpyaoTipio PadIoemiKoIVWVIWV ApioToTotéAcio MavetmoThpio
TuApa Puoikng Oecoalovikng
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‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

2ZUMNTTEPACHATA VIO TOUG OTOBOUG BAaong
1. Acev BpéOnke oTaOUOG pE UTTEPROON TWV OPiWYV OTIG BECEIG
HETPNONG
2. EmiAoyn 0écewv oTaBuwy va yiveral ge Baon tnv empdpuvon
3. Auotnpni tTpnon Twv opiwv Kol OXI apéroxn MNMoAireia

4. Ala@adveia Kal dnpooioTnTa peTpRoewyv. MNMvetpa apoifaiag

EMTTIOTOOUVNG TTOAITWYV KOl BECHOOETNHEVWV OPYAVWYV

5. OpoidpopPn XwpoBETnon cTABUWY Kal EQAPHUOYR VEWYV

OUCTNMATWY (ESUTTVWV)

6. ATTayopeuon O& OnUAiIVEl UTTOXPEWTIKA XAUNAR TIfdpuvon

EpyaoTipio PadIoemiKoIVWVIWV ApioToTotéAcio MavetmoThpio
TuApa Puoikng Oecoalovikng




‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

2ZUNTTEPACHATA VIO T KIVNTA THAEQWVA

1. TMpokaAouv emifdpuvon HEYOAUTEPN TWV OTAOUWYV BAoONG KAl O€

OPICHEVEG TTEPITITWOEIG KOVTA OTa Opla (Ta KivnTd 3G — ?)

2. Ta aropa pIKPAS NAIKIOG Ba TTPETTEl iICWG va UTTAPEOUV HOVOV

hands free THAEpwva Xwpig AAAO AKOUOCTIKO
3. TaTtnAé@wva va yivouv TTio euaiodnTa Kal Eutrva

4. O TTOAITNG VA YiVEI TTI0 £EUTTVOG OTN XPNOT TOU KIVITOU

EpyaoTipio PadIoemiKoIVWVIWV ApioToTotéAcio MavetmoThpio
TuApa Puoikng Oecoalovikng




‘EkOeon o0& NAEKTPOUAYVNTIKA AKTIVOBOAi

2upTtrepaocpara — Mpotaocig

1. AmékTnon amd cuvdéopoug OTA £oTTAICHOU eAEyyOU
2. Kavoviopoi — Euuvn ToAITEiag Kal ETICTNHOVWYV
3. MéTtpa yia avijAIKoug XpOTES

4. H paydaia eSEAISN — atTAITEI ETTAYPUTTVNON

EpyaoTipio PadIoemiKoIVWVIWV ApioToTotéAcio MavetmoThpio
TuApa Puoikng Oecoalovikng




Euxapiotw yia Tnv rpoooxn cag!
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