H ECKAIPH MPOEIAONMOIHZH QF BAZH A THN AMYNTIKH ANTIAPAZH
ENANTI AMNEIAQON STEALTH

EIZArQrH

MoAAég kal onuavtikég atro@doelg ammd tnv Hyeoia Ttou YIEGA €£xouv
e€ayyeABei TeAeuTaia, OTTWG N avaBdaduion Twv agpookapwyv NauTikhG Zuvepyacoiag P
3, Tou ¢ekivnoe Ndn otnv EAB A.E., n avapdaBuion Twv agpookagwv F -16, yia Ta
otroia £xel AON atrooTaAei OXeTIKN €mOTOAN aitnua ( LOR ) mmpog Tnv AUEPIKAVIKA
KuBépvnon kabwg emmiong dnAwoelg yia avapaduion Twv agpookagwyv M 2000,
ayopd agPOOKAPWY 5nG YEVIAG, TTPOKEINEVOU VA QVTIMETWTTIOOUPE TNV ETTEPYXOMEVN
atrelAf) Twv agpookagwyv F — 35 aAAd kal To oUVOAO TnG aTTeINAg, OTTWG paydaia
peTEEEAICOETON BEATIOUMEVN.

ApKoUV apaye autd atrd géva ToUG YIA TNV ETTITUXH AVTIMETWTTION TNG ATTEIAAG,
Xwpig TNV Bondeia evog ZuoTthpaTtog AgpotropikoUu EAEyxou ( ZAE ) Kal CUCTAPATOG
Aepduuvag, IKavou va aTToKOAUWEl €yKalpa TNV OTTEIA] KAl va  EVEPYOTIOINOEI
oUPQWVA PE TNV ETTIKPATOUCA QUUVTIKA avTiAnwn OAa Tta  PBripata 1ng « aAUCOU
KaTdppiyng » evog oToxou eiIofoAéa ( X-Ray ) ?

H avdAuon tmou akoAouBei deixvel 611 AEN apkouv atmd péva toug . 2e KABe
TTEPITITWON, YIQ TNV ETTITUXA QVTIMETWTTION TWV VEWV OTTEIAWV ATTAITEITAI Hia VEQ,
OANIOTIK) TTpOCEyyion, n otoia Ba Aaufdvel utown OAa 1a OTAdIA TNG AAUCOU
KATAPPIYAG TOUuG.  AIAQOPETIKA, KIVOUVEUOUHUE va KAVOUME yia GAAn pia @opd
ONMAVTIKEG €TTEVOUCEIC aTTd TO UOTEPNUA Kal TIG Buoieg Tou EAAnvikou Aaou, ol
oTToie¢ Opwg dev Ba atmmodwoouv, av dev UTTAPXEl N KATAAANAN utrodoun yia Tnv
€yKaipn TTPOEIdOTTOINCN, TNV ATTOKAAUWN KAl OTOXOTTOINON TNG ATTEIANG.

ENIXEIPHZIAKH TAKTIKH

2UPQWVA PE TNV ETTIKPATOUOA ETTIXEIPNOIAKN TOKTIKY, N “GAucog katdppiyng’
(ex Tou “Kill chain”) evog oTtéxou — eloBoAéa, TrepIAauBavel Ta akdAouBa Brpara:

e atrokdAuyn (detection)

e avayvwpion (identification)

e TTapakoAouBnon (tracking)

e &TmIAoyr 6TTAOU/TPOTTOU avTidpaong (weapon/asset selection)
e gUTTAOKN (engagement)

e QTTOTIMNON (assessment)
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Ewova 1: Anewcovion g ardvcoov katdppryng (“kill chain®) yio éva pmotkod aviiaepomopikd
ocvotnpa ov Paciletar og pavtdp emtipnong VHE, to onoio anokaldmtel Ko mapakorovbei
TOV GTOYO0. XT1 GLVEYELN, DTOOEIKVVEL TN BE€oM TOoV 0TdYOL G€ éva pavidp X-Band, to omoio
avoAappavel v kabodnynon mtupadrov gvavtiov tov (http:/www.ausairpower.net/ APA-
2009-01.html).

Ta TpwTa oTddia mTUYXAVOVTal CUVHBWGS ATTO £€va PavTap €TITHPNONG, EVW
OTNn OUVEXEIQ XPNOIUOTTOIEITAl PaVTAp €AEyXOU TTUPOG (MaxXNTIKOU OEPOOCKAPOUG N
QVTIAEPOTTIOPIKOU CUCTHUATOG) 0€ UWPNAOGTEPN CUXVOTNTA YIa PEYAAUTEPN aKpiBEla, PE
TN BonBeia Tou otroiou e€atroAUeTal KATTOI0O OTTAO (TTUPAUAOG A€POG-aEPOG I EBAPOUG-
a€pog, avtioToixa). ZTnNV Kadnuepivotnta TnG MNMA (n otroia BERaia dev eTAvEl HEXPI TO
“kill”), Ta Tpia TeAeutaia oTddia peTagpdlovral oe artroyeiwon/kabodriynon A/P
ETOINOTNTAG, avaxaiTion Kal ekdiw¢n Tou €I0BOAEQ aTTO TOV €BVIKO EVAEPIO XWPO KAl TO
FIR. Z& k&Be TrepiTITLOON, TO TTPWTO OTAdIO yIa TNV OTTOI0 ANUVTIKA avTidpaaon eivai n
aTToKGAUWN Tou O0TOXO0U — €I0BOAEQ, BNAadN N £ykaipn TTPOEIBOTTOINCN.

Y®OIZTAMENO 2YZTHMA AEPONMOPIKOY EAETIXOY ( ZAE)

To uvgioTduevo ZuoTtnua AgpottopikoU EAéyxou (ZAE) ammoteAeitar ammd €va
OPKETA TTUKVO OIKTUO OTABEPWY KAl KIVATWY pavidp ETMTAPNONG, TTOU KOAUTITEI
IKAVOTTOINTIKA TOV XWPO evOIAQEPOVTOG. Ta pavtap Tou 2AE Aeitoupyouv OTIG PITTAVTEG
ouxvoTATWY L kai S, ol otoieg atmmoteAolv évav KoAd cupBIBacud peTaty Twv
aTTaITACEWV  akpiBelag, euPBéAeiag (yia ouvnBelg oToxoug), MEYEBOUG Kepaiag Kal
kK6otoug. ‘ETOl, oTnv Trapouca  @don, kGBe A/D TTou €ICEPXETAl OTOV  XWPO
EVOIOPEPOVTOG AVIXVEUETAI, EVTOTTICETAI KOI AvVAYVWPICETAL.
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Ewova 2: To pavtap emtypnong UHF tov (vtd avantuén) aviiaepomopikot —
avtifariotikod cvotpatog MEADS, to onoto kalvmtel 360° amoKaAdTToVTaG GTOYOVG G
LEYHUAES OMOGTAGELS, TOVG OTO10VG AVAOETEL GTO PaVTAP EAEYYOL TLPOG TOL AEITOVPYEL GTNV

X-Band, yio kaBodnynon mupavrov evavtiov tovg (www.meads-amd.com).

Opwg, n @iAn kai cupuaxog Toupkia TTPOKeEITal Aiav CUVTOUWG VA ATTOKTAOEI
A/® stealth, pe pikpo ixvog pavtap p RCS (Radar Cross Section). Mo ouykekpiyéva,
éxel NOn TtotmoBetroel TTapayyedieg yia 30 F-35A ¢ Lockheed Martin, evw €xel
eCayyeihel om TTpoTiBeTanl va TrpounBeutei ouvoAikad 100 — 120 A/ Tou TUTIOU,
atmoAauBAvoVTaG avAAOYEG PBIOPNXAVIKEG ETTIOTPOPEG, Ol OTIOIEG QVAPEVETAI va
avéABouv og Uywog 12 dio. USD. Ta ev Adyw A/® gppavifouv oAU pikpoTepo RCS
a6 1a ouvdn A/® (0,0015 m? cupgwva pe diappoég Tng USAF, évavri RCS 1ng
TAENG Twv 2,5 M2 yia €va TutmKO OTTAICPEVO HaXNTIKG), ME OTTOTEAEOUA Vva
OTTOKOAUTITOVTAI O€ TTOAU PIKPOTEPEG ATTOOTACEIG OE OXEON ME Ta CUPBaTIKG A/D.

2UPQWVO PE EUTTEPIOTATWHEVEG EKTIMNNOEIG, evw TT.X. £€va F-16 eppaviletal o€
atrooTdoelg dvw Twv 200 VAUTIKWY JIAIWV O€ éva TUTTIKO pavTdap emmTripnong, 1o F-35
aTTOKOAUTITETAI 0€ AlyoTeEpo atmd 1o 1/3 Tng amdéoTaong autig, TouAdyioTov 6oov
agopd oTa pavidp Tou AsitoupyoUlv oTnv S-Band. AkOpa 1repIccdTePO, dedOPEVNG
TNG “ouppikvwong” Twv TTEPIOXWV ATTOKAAUWNG TWV UQICTAPEVWY pavTdp, Eival
oduvaty n oxedioon JdIadPOPAG AVAPECA TOUG, N OTroia TTaPEXEl TTOAU  MIKPEG
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mOavoTNTEG ATTOKAAUWNG YIa TO €V AOyw A/®, akdua kal o€ peoaia — yeydAa own. Me
TOov TPOTTO auTtdv, KabiotaTtar duvaTh uia armpoeidoTtrointn, alPvISIAoTIKY £TTiBEON,
Xwpic duvatotnta éykaipng avtidpaong. Karm T1€1010 OO €TMETPETTE TI.X. TOV
BouBapdioud Tou diadpouou M/ 1ng 111MNMM, axpnoTtelovtag €101 TO AgPOOPOUIO UE
Ta TTEPIOOOTEPA paxnTIKa A/® 1ng MA, Ta omoia Ba TTapapeivouv kKaBnAwpéva oTo
£€00¢0¢. 'H TNV KATaoTpoPr avTIAEPOTTOPIKWY ouoTnuaTwy Patriot — Hawk — Tor M1,
TIpIV auTd TTPoAdBouv va gvepyoTroinBouyv, Kabwg Ta pavidp Toug gival ouvnBwg o€
avauovr Kai TiBevral o Asitoupyia KatoTTiv uttodeiEng tou 2AE. 'H tnv emiteugn
TTAypatog o€ Aoia Tou NN (6Tav moTotroinBouv OTTAa aépog — eTmiQaveiag oTo F-
35), kaBwcg kai 1o NN Baciletar otnv MA yia Tnv €ykaipn TTPogIdoTToinon. Oa TTPETTE
va emonuaveei o1 TNV euBUvn yia TNV agpdpuva TG Xwpag tnv eEpel n MNA, n otoia
Ba Bpebei ekTeBeIuévn Evavtl Twv AWV KAGdwV Twy EA e€dv dev pttopéoel va Toug
TTAPACYXEl AEPOTTOPIKI) EIKOVA, TTPOEIDOTTOIWVTAG TOUG AVAAOYWG.

Ewova 3: To pavtdp Eyxoipng mpogidomoinong ELM-2090U UHF ULTRA ¢ toponAvig
IAI-ELTA, 10 omoio pumopel va amokaAvyel 6tdyovg yaunAiov RCS kot failiotikodg
TupalAOVG o€ amootdoelg ave twv S00 km. Avaioya e TV amottoOUeEVT] AgtTovpyia Kot
eMOOGELS, umopel va amoteleitan amd 1 1 6 1 22 otoryeia (cluster). v ekdva eaivetor 1o
ocvotnua C6, pe 6 otoyeio (www.iai.co.il).

Akbua xeipotepa, n Toupkia dlabéTel éva onuavTikd oTTAooTdoIo BAANICTIKWY
TupavAwyv (TR-300B Kasirga, J-600T Yildirim, Bora) kai TrupaUAwv TTAEUONG A cruise
(Popeye, SLAM-ER kai kupiwg SOM — Stand Off Missile). Kai o1 dUo avwtépw
KaTnyopieg TTupauAwv (BaAAIOTIKOi — cruise) €ival TTOAU OUOKOAQ aviXVeEUOIUES ATTO
éva dikTuo ocupBaTikwy pavtap. Etriong, n Toupkia d1aBETel évav dIapKwS augavouevo
otohdo UAV (Anka-S, Heron, Gnat, Karayel, Bayraktar TB2 & B KA,
oupTtrepIAapBavopévwy Twv UCAV Harpy tmou mAATTOUV pavtdp), Ta oTroia eival
OUOKOAQ aVvIXVEUOIYA ATTO PavTAp AOYw MIKPOU iXVOUug Kal XaunAou Uyoug TITRong,
evw TTapadAAnAa avattuooel cuoTApaTa HAekTpovikou MNMoAéuou (11.X. Koral), Ta oTroia
dUOXEPQIVOUV £TI TTEPAITEPW TNV ETTIYVWOTN TNG ETTIXEIPNOIOKNG KATAOTAONG.
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Ewdva 4: To pavtap CETC JY-27A Skywatch-V, 1o npmto xive(d pavidp VHF AESA, oty
éxBeom agpovavtikod vAkov Zhuhai oty Kiva, to Noéufpio 2014
(http://aviationweek.com/technology/new-radars-irst-strengthen-stealth-detection-claims).

AlammoTwveTal AOITTOV OTI UTTAPXOUV OPIOUEVEG AOUVAMIEG OTO UQIOTAPEVO
2AE. Av Kkal gival €TTOPKEG yIA TIG TTAPAPBACEIS — TTAPARIACEIG CUMUBATIKWY PAXNTIKWV
A/D, gival TTOAU AiyoTEPO aTTOoTEAECHATIKG €vavTl AAAWV atTelAwyv. Kal Xwpig To TTpwTto
BAMa, dnAadn Tnv amokAAuywn — avixveuon Tou eIoPoAéq, Oev €ival duvaTtdv va
¢ekiviioel n GAucog KatappIWng Tou.

ANAIKH ANABAOMIZHZ — EKZYTPONIZMOY TOY ZAE

Katémmv TtoUTwy, KPIivETAl atrapaitnTn n avaBdabuion — €KouyXpoviouog Tou
UQIOTANEVOU OIKTUOU pavtap, WOTE va eival e B€0n va AVTIMETWITIOEI TIG VEEG
ateINég, 0 €va pealioTikd TTAaiolo, Oedopévng TnG TPEXOUOOSG ONUOCIOVOUIKAG
ouykupiag. Kar' apxdag, 6a Tpétrel va onueiwBEei 0TI JE TNV UTTAPXOUOa TEXVOAOYia dev
givalr duvarti n avTINETWTTION OAWV TwV AVWTEPW ATTEIAWV aTTO évav Kal Poévo TUTTo
pavtap aAAd atraITEITal OUVOUAOHOG dIAQOPETIKWY alodnTipwy. ETol, gekivwvTag
atmd TNV KUpla PeAAOVTIKA aTTelAf, n otroia eival Ta A/ stealth, kai AauBdvovrag
utTown dnuooieupara atov O1EBvA TUTTO aAAA KAl AVAAOYEG EPPAVIOEIG VEWV PaVTAp
(16iwg “avatoNIKNG” TTPOEAEUOEWG), BIATTIOTWVETAI OTI N ONUAvTIKOTEPN “anti-stealth”
TIPOCEYYION €ival N Xpon Paviap XaunAwyY CUXVOTHTWV.
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Auté oupPaivel dI16TI 0 XAPNAOTEPEG OUXVOTNTEG, TO WAKOG KUPOTOG TNG
akTIVOBOAiag yiveTal Cuykpioipo pe Baoika dopikd oTtoixeia Tou A/P — aTdxou, OTTWG Ol
TITEPUYEG, TO/a KABeTO/a O0TOBEPG/A, Ta TTNOGAIO Uwoug-BaBoug kAT, ‘ETol, n KUpia
TEXVIKA pEiwong Tou RCS, tou eival n BeATIOTOTTOINON TOU OXNMOTOG PE OKOTTO TNV
avAakAaon TNG TTPOCTIITTITOUCOG AKTIVOBOAIQG 0 AOXETEG KATEUBUVOEIG (DIAPOPETIKES
atrd TO eKTTEPTIOV pavTdp) dev ammodidel TTAéov, KaBATI n akTivoBoAia BpiokeTal o€
TTEPIOXN] OUVTOVIOUOU Kal OKedAZeTal TTPOG OAEG TIG KaTeubuvoelg. EmmpooBeTa, Ta
UNKG  attoppdépnong okTivoBoAiag (Radar Absorbent Material — RAM) Ttou
XPNOIKOTTOIoUVTAl WG ETTIKAAUWN aTTOdidoUV AIYOTEPO OE XANNAOTEPEG OUXVOTNTEG.

Ewova 5: To pooikd cvomuo NEBO-M to onoio mepthapfdavet 3 dtacuvoedepuéva pavtap,
otig unavteg VHE, L kou S/X, kaBd¢ kot Evav otafpuo odvinéng dedopévav. O suvovacpog 3
POVTAP GE SLUPOPETIKES GLYVOTNTEG EMTPEMEL ALENUEVES OLVATOTNTES AVAYVAOPIOTS GTOYOV,
npopavag yopig IFF (https://www.rt.com/news/233959-russia-deploys-nebo-radars/)

e avaloya cuptrepdopara odnyei TPoOc@aTtn dnuocicuon Twv ASIWUATIKWY
Mnxavikwv TnG MA Touldétroulou, MtToBIdTon Kal Znkidn, n oTToia aTToTEAEI JAAIOTO
ouvéxela SITTAwWUATIKAG £pyaciag TNG ZXOAAG Ikapwy, TTpooeyyifoviag To BEua péow
TTpooopoiwong o€ H/Y. o ouykekpiyéva, TTpoTddnke pia diadikaoia dnuioupyiag
TPIOSIAOTATOU POVTEAOU TOU OTOXOU, ME PBAon SIaBECIUEG TTANPOPOPIEG KAl EIKOVEG.
2Tn ouvéxela, To JovTEAO auTd eiodyetal otov Kwdika POFACETS, uwiag epappoyng
Tou Tpéxel o€ TrepIBAAAov MATLAB kai TpoBAétrel To RCS Tou avTikeEIuévou, PE TN
pEBodOo TG Puoikig OTmikAg (Physical Optics). H mTpocéyyion autr) €@apudoTnKe
ota A/® F-16 kai F-35, kaBwg kai otov Kivelikd BaAAioTIKO TTUpauAlo Dong-Feng 15,
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ME aTTOTEAéOPATA TA OTTOIO BPIOKOVTAl TTOAU KOVTA O€ QVTIOTOIXEG TIMEG TTOU £XOUV
dnuooleubei o€ avoikTéG TTNYEG. Ta eupruaTa TNG UTTOWN €pyaciag emBeRaiwvouy Ta
akOAouBa:

1. To F-35 €xel oviwg oAU pikpd RCS, 1tng 1déng tou 0,01 m?2 otnv X-Band
(YUpw ota 10 GHz). Me aAAa Adyia, av kai 10 RCS Ttou dev gival TOGO HIKPO
06o0 utrovonoe n USAF, eivail Touhdxiotov 100 @opég pikpoTepo ammd 1o RCS
evog F-16C.

2. To RCS Ttou F-35 auavetal pe 10 PAKOG KUPATOG TNG akTivoBoAiag, dnAadn
KaBwg peiwveral n ouxvornta. Eidikd ota VHF, dev ptropei kav va BewpnOei
stealth.

—— Front Sector == flear Sector

Ewoéva 6: To péco RCS (oe dBsm 1 deciBel w¢ mpog 1 m?) tov F-35 otov eunpdcbio kot tov
omicto topéa cuvaptnoel g cvyvottog (o€ GHz), yopig xpron vAMK®OV Tov amoppo@oHV
v aktivofolrio. (RAM — Radar Absorbent Material). Eivol mpogavég 6Tt oTig yopumAég
ovyvomzteg, m.y. ot 150 Mhz (VHF), ota 600 MHz (UHF) kot ota 1,2 GHz (L-Band), to
RCS 1ov F-35 gpgavifetor avénuévo o oyxéon pe tig vymidtepeg cuyvomntec. [apd tig
OTO1EG OTEAELEG TOV LLOVTEAOV KOl TOVG TTEPLOPIGLOVG TOV aAyopiBuov extiunong tov RCS, 1
tdon elvar Gaeng. Avtd amoTEAEL TO OTUOVTIKOTEPO CLUTEPOUCLLO TG EPYOCTING TOV
Tovlomoviov-Mmofidton-Znkion (http://www.scienpress.com/download.asp?ID=184991).

Katémmv TouTwy, w¢ TpwTto BAPA yia Tnv avaBdaduion tou AE trpoTeiveTal n
eykardotaon apiBuou ouyxpovwyv pavidp AESA pulse-Doppler TTou Ba ekTTéutTouv
Kata Tmrpotipnon otnv umavia VHF (yopw ota 150 MHz) 3 diagopetikd ota UHF
(YUpw oTa 600 Mhz), ye avwTepn EMTPETTOMEVN CUXVOTNTA AEITOUPYiag OoTnv PTTAvTa
L (1,2 — 1,4 GHz). Ta pavrdp autd Ba Trpémel va OSiabéTouv kal duvatéTnTa
aTroKAAUYNGS BAAAMIOTIKWY TTUPAUAWYV PE EKTINNON TNG B€0NG EKTOZEUONG KAl TOU
onueiou kpouong. Emiong, Ba Tmpémel va eival KivATtd, WOTE VA MTTOPOUV VA
METaKIVNBOoUV o€ véeg BETEIG (AyVWOTEG OTOV AVTITIAAO), €AV ATTAITNOEI.

EmmpooBeto mAcovEkTNPa evog pavtdp V/UHF gival 611 dev avixveuetal oute
TTapeUBAAAETAI ATTO TO OUVABON CUCTAUATA QUTOTTPOOTACIAG MaXNTIKWV A/P, vy dev
MTTOPEI va oToxotroinBei atmd mupauAoug avTi-pavtap 6TTwg o AGM-88 HARM, oulrte
amé 1o UCAV Harpy. Téhog, dedopévou OTI dev uTtoAgiTrovTal o€ €mMOOCEIG, Ta
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TIPOTEIVOUEVA PAVTAP MTITOPOUV VA AVTIKATAOTAOOUV I0GPIOUa uPIoTAPEVA pavTap
TToU AeIroupyouv oTnv S-Band, wote va pnv empBapuverar n MNA pe tnv Aeimoupyia
EMTTPOCOETWY CUCTNUATWY.

‘Eva dikKTUO pavTap XAMNAWV OUXVOTATWYV EKTIUATAI OTI KAAUTITEI TNV BAOCIKN
aTTaiTnon KAAUWNG Tou XWPou evOIOPEPOVTOG, OoOV agopd atrelAég A/O stealth kai
BAaAAIOTIKWV TTUPAUAWY, TOUAAXIOTOV O€ peoaia Kal geyaAa oyn. MNa Tnv KGAUYWn Twv
XAUNAWY upwyv, KaBwg Kal évavTl atrelAwv TUTTOU Cruise, TTPOTEIVETAI N avaTrTuén
evog OIkTUoU TTabnTikwv pavtap (Passive Radar rp akpiféotepa Passive Coherent
Location Radar — PCL Radar). Ta maBnTmikd pavidp Pacifovial o€ UQIOTAPEVEG
ektrouTéG (1M.X., FM, TV, DVB-T, GSM, 3G KATT) Kai avixveuouv TuxOv ORuata, Ta
OTToi0 AVOKAWVTAlI 0€ OTOXO, QTTOTEAWVTAG “avTiypa@a” Twv EKTTOPTIWV ATTO TOUG
avaAoyoug oTabuoug, YETATOTTIONEVA TOOO OTO TTESIO TOU XPOVoU (AOyw PEYOAUTEPNG
dlavuBeicag amdéoTaong), 600 Kal OTo TEDIO TG ouxvoTnTag (AOYW @aIvouévou
Doppler).

Transmitter

Reference |
Antenna

Target

Wy 2 " Antenna

L

Receiver

Ewova 7: Ta nadntikd pavtap (PCL) Basilovior 6ty GUYKPIoT TOV GHLOTOG TOV
AapPavetar amd Evav velotapuevo otafpd FM, TV, GSM «Ar, kot avdAoyov cNHoTog LEGM
avaxioaong ond Tov 610)0. To dehtepo onpa amoterel “avtiypapo” Tov TPMOTOV, GE TOAD
YOUNAOTEPT 0TAOUN, He pia ¥poviK) KaBLGTEPNOT Kol PE (o LETATOTION GTO QAGLA TNG
ovyvomtog (https://www.researchgate.net/publication/306372794 Parousiase -
Exetase Ylopoieses Pathetikou Rantar PASSIVE RADAR).

Ta KUpIa TTAEOVEKTAUATO TTOU TTOPEXOUV E€ival KEKOAUMMPEVN AgiToupyia, dE
aTToTéEAEOUA va gival adlvaTtog o eviomopdg Ttoug amd Oékteg RWR/ESM kai n
oToxoTtroinor Toug atrd o6mAa TUTTou HARM kai Harpy, evw ekTigydral 011 €xouv
IKAVOTTOINTIKEG €TTIOO0EIG EvavTl atrelAwv stealth aAAd kal TTupaUAwv TUTTOU cruise,
KaBwWG o1 ouxvOoTNTEG TWV EKTTOPTIWV TTOU Ava@EPONKAV Eival OPKETA XOUNAEG.
BeBaiwg, dev putmopouv va kaAUyouv atrd pova Toug TOV EVAEPIO XWPO, KaBOoov dev
MTTOPOUV va aTTOKAAUWOUV OTOXOUG O€ JEYAAa Uyn, a@ou ekei Oev UTTAPXEI ETTAPKAG
akTivoBoAia. TEAoG, Ba TTpéTTel va emionuavOei 0TI To KOOTOG TTPoUNRBEIag Kal 10iwg TO
KOOTOG UTTOOTAPIENG EKTIMWVTAI OTI gival XapNnAOTEPO 0€ oxéon ME Eva EVEPYNTIKO
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pavTdp, KaBwg dev TTepIAaPBAVOUV £CEIBIKEUPEVES KAl OKPIBEG BIATAEEIG EKTTOUTTNG KAl
A\WNG uyiouxvng akTivoBoAiag.

AlaTmOTWVETAI OTI TTOAEG XWPES AvATITUOOOUV CUCTAMATA TTaBNTIKOU pavtap,
TTOAU OuxVA €V KPUTITW. XAPAKTNEIOTIKO TTapadelypa atroteAei 1o ouotnua Silent
Sentry 2 1ng Lockheed Martin, To otmoio av kal TTapoucIdoTnKe €MIOAUWS To 1999,
TTAéov Oev ep@avifetal kaBOAou. Avaloyn TUxn €ixe kal 1o cuotnua CELLDAR Tou
TTapoucidobnke oto Hv. BaoiAeio. Z1nv TTapouca @don, 1o Jovo cuoTnua TadnTikou
pavrdp Trou diaTiBeTal otV “OUTIKN” ayopd eivar To Homeland Alerter 100 tng
YOAAIKAG Thales, evw 1o TpdogaTa TTapouciacav avaloya cuoThpata n Fepuavia
(etaipeia EADS) kai n Italia (AULOS 1ng Selex Sistemi Integratti). TEAog, Ba TTpéTTel
va ava@epBei kal pia eAANVIk TTpooTTdbeia, To Hellenic Multitarget Passive System —
HEMPAS, trahaidtepa yvwoTd kai wg CCIAS, 1o omoio amotéAece TTpoTaoN TG
“Opddag Oeooalovikng”. To ouoTnua autd ouvduddlel oToIXEia TTABNTIKOU pavTap,
EVEPYNTIKOU TTOAUCTATIKOU pavTdp (OTTOU OI KEPAIEG EKTTOUTIAG Kal Awng Bpiokovral
o€ OIAPOPETIKEG BETEIG) KAI CUCTANATOG NAEKTPOVIKWYV PETPWVY uTTooThPIENG (ESM —
Electronic Support Measures), Ta otroia PTTOpOUV va QVIXVEUOOUV €vav OTOXO
XPNOIMOTIOIWVTAG TIG EKTTOUTTEG TOU 16i0U TOU OTOXOU.

Ewova 8: To mabnrtikd pavidp Homeland Alerter 100 tng Thales
(https://www.thalesgroup.com/en/worldwide/homeland-alerter-100)

H diadoon NG padiorexvoAoyiag eAcyxduevns amé Aoyiouikd (Software Defined
Radio — SDR) éxel emtpéwel TNV avaTtuén cuoTUATWY TTaBNTIKOU pavTdp PE XaunAd
KOOTOG, OKOPA Kal atrd un KUBEPVNTIKOUG QOPEIG, OTTWG TTAVETTIOTAMIO KAl PMIKPOTEPES
etaipeieg. AaupBdavovtag utrown Ta avwTEPw, EKTIHATAI OTI N avATITUEN €VOG TETOIOU
OUCTAMATOG €ival eVvTOG Twv dUVATOTATWY TNG £yXWpIag Blounxaviag, o€ ouvepyaoia
ME @opeig TNG MA kal evdexopévwg Pe akadnuaikoug gopeig. H eyxwpia avarmTugn Ba
EMTPEWEI TN dNUIOUPYiIa CUCTAUATOG TTOU Ba KAAUTITEl akpIBWS TIG atTaitioelg Tng MNA
Kal Twv EA gv yével, evw exTipdTal 011 TO XauNAG KOOTOG TOU CUCTANATOG Ba ETTITPEYEI
TNV KAAUWN Tou EUPUTEPOU XWPOU EVOIAPEPOVTOG.
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O ouvduaoudg OBIKTUOU €vEPYNTIKWY PAVTAP XOAWNAWY OCUXVOTATWY Kal
TTOONTIKWY — TTOAUCTATIKWY PAVTAP EKTIMATAI OTI KOAUTITEI IKAVOTTOINTIKA TOV XWPEO
EVOIOQPEPOVTOG, QATTOOTEPWVTAG OTOV  AVTITTAAO TNV  IKAVOTNTA  OTTPOEIDOTTOINTOU
TTAQYMATOG, TTAPEXOVTAG AEPOTTOPIKA €IKOVA o€ 6Aoug Toug KAadoug. Emimpdobera,
ETMTPETTEI OTA AVTIOEPOTTOPIKA CUCTAUATA VA EUTTAEEOUV OTOXOUG QKON KAl XWPIG va
TOug €xel evromrioel To pavidp Toug. [lMapdAAnAa, 1O KO6OTOG TrPpOMNRBeIag —
avatrTu§ng utroAoyideral Ot gival oa@Wg MIKPOTEPO ATTO TO KOOTOG TTpOoUNBEIng
€vOg kal povo A/® F-35, evw €mmiong 10 KOOTOG UTTOOTAPIENG €ival TTOAU pIKPO, v
OUYKPIOE€I uE TO KOOTOG TNG ETTIXEIPNOIOKAG EKMETAAAEUONG EVOG OTOAOU A/O.

ANAIKH EZAZQAAIZHZ EMINPOZOETQN ENIXEIPHZIAKQN BEATIQZEQN

Oupwg, n @ihoocogia oxediaong Tou F-35 €xel wg okotd Tnv didoTracn g
aAuoou katdppiyng Tou (“breaking of the kill chain”). AnAadn, akdépa ki av
atmmokaAu@Bei atrd pavrdp emTAPNONG, OtV AVIXVEUETAI O€ IKAVA ATTO0TACN OTTd
pavtap eAéyxou TTupdGS. 'H akdua Ki av 1o &€l To pavTap eAEyxou TTupOg, icwg dev Ba
TO BPEI TO pAVTAP TOu TTupauAou. ETTopévwg, atraitouvtal kalr GAAa PETpa TTEpav NG
avapBaduiong Tou ZAE, O0TTwG n xprion TakTIKWV dIKTUWV dedopévwy (Tactical Data
Link) yia pyetagopd eikévag atréd 1o ZAE ota A/® avaxaitiong (téoo ota F-16, 600 kai
ota M2000), Ta otroia Ba éxouv €CAIPETIKA pEIwEVN atTokGAuwn évavTi Tou F-35 (Aiyo
TEPICOOTEPO aTTd 10 VAUTIKG Pikia), KaBwg auTtd TTapouaiddel To eAdyioto RCS otnv
TEPIOXN AsiToupyiag Twv pavidp A/P. Q¢ ek TouTou, Ba TTPETTEI va £COOQAMNIOTEN N
duvatdtnTa €6aTTOAUONG OTTAOU 0EPOG-0EPOG o€ OTOXO (track) TTou TTapéxeTal atmd 10
2AE, aképa KI av autdg dev “emifefaiwOei” atrd To pavrdap Tou A/Q.

Etriong, 6a tpémmel va An@Bei uttdywn kal o BeppIkd ixvog Tou F-35. Av Kai
éxouv KataBAnOei  @INOTINEG TTPOOTTABEIEG yia Tn peEiwoR Tou (OTTWG  Wugn
UTTOOUOTNUATWY TOU PECW TOU OUCTAMATOG KAUGIWOU), auTd OEV UTTOPEI O€ KaUMia
TTEPITITWON va pndevioTei. Aaupavovtag uttéyn o1 To A/P dev gival BeATIOTOTTOINUEVO
WG TTPOG TNV agPOBUVAMIKI) AAAG attoTeAEi évav cupBIBacUO PETAEU aEPODUVAUIKIAG,
duvatdTnTag KABETNG atro/Trpooyeiwong (yia 1o F-35B) kai peiwong tou RCS, autd
odnyei oTNV ATTAITNON YIO TOV ICXUPOTEPO AEPOKIVNTHPA PaxnTikou A/® oTtov KOGouOo
(Me TNV uWnAOTEPN Beppokpacia BAAdUOU KAUOEWG), WOTE va EXEl QIOTTPETTEIG
emMOOOoEIS. ETToPévVWG, TO BepUIKO TOu iXvog Oev PTTopEl va BewpnBei apeAnTEo.
Emouévwg, Ba tpétrel va egetaoTei N evowpudtwon ocuoTtiuatog InfraRed Search &
Track (IRST) ota F-16, cuotnua 10 otoio ekTiydtal 6Tl Ba €mMTPEWEl PEYAAUTEPEG
QTTOOTACEIS aTmmoKAAuWNnG Tou F-35, oUp@wva Kal PE TNV TIPOKTIK TTOU TTAéov
akoAouBeital o OAa Ta ouyypova A/D.
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Ewova 9: To cvotnua Skyward G-IRST (Infra-Red Search & Track) tov A/® Gripen NG, éva
omd ta o e&eMypéva cuothuato onuepa, g Finmeccanica — Selex ES
(http://www.leonardocompany.com/en/-/skyward-g-irst)

Ewova 10: A/ F-16 ektedet ntrom dokung pe to ovotua IRST Legion Pod tng Lockheed
Martin, eved tpoéc@ata kot 1) Northrop Grumman ntpotewve 10 avdioyo cvotua OpenPod
(http://www.lockheedmartin.com/us/news/press-releases/2015/june/mfc-063015-lockheed-

martin-legion-pod.html)
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MYPAYAIKO ZYZTHMA AEPAMYNAZ BAHMATQN EAA®OYZ AEPOZ ( SAM )

To TTUPAUAIKO OUOTNUA QEPAPUVAG TNG XWPOG MaG gival dOPNPEVO WG €va TTOAU -
emiTTedo ouoTnUa TTou TrepIAauBAvel cuoTripaTa BANPATWY £8aPous — agpos ( SAM )
ommwg S-300 and PATRIOT (Long Range ), HAWK (Middle Range), SKYGARD |l
“VELOS” , CROTALE NG, TOR-M1, OSA / GECKO ( SHORAD ), ka1 ASRAD,
STINGER (VSHORAD ).

Eikova 11 : ZYZTHMA S 300

* LAUNCHER POINTING
* MISSILE PRELAMINCH DATA
* FIRING SIGNAL

ENGAGEMENT LAUNCHING STATION

CONTROL STATION * TRANSPORTS
* TARGETS TO BE TRACKED * Ams
* MISSILE FIRING ALERT * LAUNCHES
* TVM GUIDANCE PRIOAITIES
P-SOM-0181.1 Raytheon

Eikdova 12 : ZYZTHMA PATRIOT
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Méxpl onpepa €xouv eykataoTaBei epioodTepeg atrd 200 POIPEG CUOTNUATWYV
PATRIOT og 12 xwpeg o€ 6Ao Tov KOOHO, cupTtrepiAapuBavopévwy Twv HIA kai 5
MeEAwV Tou NATO. Metagu Twv Xwpwv trepidaupavovtal n OAavdia, n Meppavia, n
laTrwvia, To lopanA, n Zaoudik ApaBia, To KouBéit, n TaiBdv, n EAAGSa, n loTravia, n
Kopéa kai Ta Hvwuéva ApaBikd Epipdra (HAE).

H MA tmpounBeltnke 10 ouoTtnua 10 2000 otnv €kdoor) Tou PDB-5 Config3 /
PAC-2, pye TTAfpn £viagn otnv avTiagpoTropik Auuva o€ dIAoTNUA 2 ETWV.

ATTO gykaTdoTaong, ETMIXEIPNOIAKAG avatrTugng kai évragng tou PATRIOT armrd
TNV MNA o1o 2AE, 10 oUOTnua €XEl UTTOOTEI ONUAVTIKEG avaBaBuioelg, e 0TOXO TOOO
TNV QATTOTEAEOUATIKA QVTIUETWTTION Twv €EEANIOOOPEVWY ATTEIAWY 00O Kal TNV
onPavTikn BeEATiwon NG AgIOTTIOTIAG TWV UTTOCUCTNUATWY TOU KAl KAT' ETTEKTACT TOU
péoou xpoévou petatu BAaBwy (MTBF).

MoAAEG xwpeg XPAOTEG €xouv NnAON TIPOXWPENOoEl OTnv avapaduion Twv
OuUCTNUATWY TOuG OTnv €kdoon Tou ouoTAuaTtog Twv HAE, pe e@apuoyry Kai
€yKaTaoTaon Twv avriotolxwv cuAAoywv avaBabuiong (Upgrade Kits), evy apkeTEG
£€XOUV 1N aTToPaCioel VA TTPOXWPNOOUV Kal UTTEypayav rndn oxeTIKEG OUPBACEIG.

H TMoAwvia ekdAAwOE TO evOIOPEPOV YIA CUCTAPATA VEAG TTOPAYWYNG, ME
mBav Tnv avdmTuén véou ouotiuatog (Next Generation) PATRIOT, tou 6a
Baoiletal o€ véeg Texvoloyieg (State of the Art) kai Ba evowpatwvel oUyXpoOveg
ETTIXEIPNOIAKES ATTAITACEIS KAl ATTOQACIOE TTPOCOATA TNV ATTOKTNON TOU, JE OTOXO TNV
aglotroinon Tou kai Trépav Tou 2040. H Meppavia €xel ekdNAWOEI TO evOIOPEPOV YIA
EKOUYXPOVIOUO TWV CUCTNPATWY TNG 0€ aUuTAV TN véa €kdoorn. BaoIKEG KAIVOTOMIES
Tou véou ouoTAuatog TTPoBAETeTal va gival n TexvoAloyia Tou RADAR(360° AESA)
KaBwg Kal n KAAuwn Twv avaykwyv dIauopewong aTTOPEUAKPUOPEVNG TTUPODATNONG
Kal EUTTAOKAG, Movo pe Tnv Xprion AMG kai LS véag oxediaong kal Xwpig 1o oTaBuo
eAéyxou ektoCeutripa (ECS p CRG).

H mpdéogartn emAoyn Tou véou cuotiuartog (Next Generation) PATRIOT amé
TNV MoAwvia (21/4/2015) didel Tn duvartdtnta otnv MNMA va Béoel éykaipa 1600 TIG
ATTAITACEIG TG  JIOUOPPWONG TWV CUCTANATWY  YIa KAAUWN OUYKEKPIMEVWV
ETTIXEIPNOIAKWY TNG OTTAITACEWV 000 Kal TNV £ykaipn d1ac@AAion PEYIOTNG duvaTG
OUMUETOXNG TNG EYXWPIOG CMUVTIKAG Blognyaviag, IKAVOTIOIWVTAG £TOI O€ TTOAU
peyaAo BaBuod Tig amaitioeig Ev Zuvexeia YmoothpiEng ( Security of Supply) Twv
OUCTNUATWV.

Kpivetar avaykaio va evnuepwBei emionua n MA ammdé Tnv KATaokKeudoTpia
etaipeiac RAYTHEON T1ou ouotAuatog PATRIOT, emi 6Adwv Twv avwtépw
avaBaBuioewy, TTPOKEIMEVOU va agloAoynBouv emixeipnolokd Kal va Angoouv coBapd
uttéyn T1600 OTO0 TAQiolo avtikatdoTtaons Twv HAWK, 600 kai otov €ykaipo
TIPOYPOUMATIONO £EQ0PANIONG OAWV TWV ATTAITACEWY UTTOOTHPIENG KOBWGS Kal 0TNV
agloAdynon Twv duvatoTATWV TwV €EEANIYPEVWV OUCTNUATWY Kal TNG OUuPBaTOTNTAG
TOUuG Pe autd Tng MA.

ENIXEIPHZIAKH AZIOMOIHZH ZYZTHMATQN SAM

O onuepivog dPwg TPOTTOG, TTOU T TTUPAUAIKG cuoTAMaTa agpduuvag Twv EA
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agloTrolouVTal ETTIXEIPNOIOKA Kal 1 aduvapia TTAPoug OIKTUOKEVTPIKNG  dIaXEiPIONG
TOUG, OEV ETITPETTEI TN PEYIOTOTIOINCN TNG ETTIXEIPNOIAKNG TOUG ATTOTEAEOUATIKOTNTAG
o€ TTPAYUATIKO XPOVO.

ZAuEPA TO ouoTnua agpduuvag TG xwpag dev diabétel cuotnua SAMOC (
Surface to Air Missile Operational Center ), wg ouotnua ouvoAiKAG ( OANIOTIKAG )
dlaxeipIoNG TTUPAUAIKWY OUCTNUATWY AgPAPUVAG O€ TTPAYMATIKO XPOVO IKavo va
dlaxelpiCeTal, va OloIKEl, va agloTTolEl Kal va eAEyXEl O€ TTPAYMATIKO XPOVO Kal WE
MEYIOTN ATTOTEAECUATIKOTNTA OAA Ta TTUPAUAIKG cuoThuaTta TTou dlabétouv ol EA, €101
WoTE :

e Na divel AUoe€Ig kal va TTpoTeivel oevapia, PACEl KPITNPIWY, TTOU €K TWV
TTPOTEPWV Va TIBEVTAI ATTO TOV XPHOTN, AVAAOYQ UE TIG ETTIXEIPNOIOKES TOU AVAYKEG.

e Na agloTrolei TTANPWGS TNV UPICTAUEVN UTTODOW KAl TA UTTAPXOVTA PEOoQ,
QVTIMETWTTICOVTOG OUYKEKPIYEVEG OTTEINEG .

e Na Oivel pEYIOTN OTTOTEAECMPATIKOTNTA OTA €VTIAOOOUEVO OE QUTO
ouoTAMaTa, TTou dlaBéTouv ol EA.

e Na alotroici Ta TTapOvVTa Kal JEANOVTIKA CUCTAPOTA  Kal UTTODOMEG ME
oUyXpovo Kal HeTaQepOuevo Kévipo EAEyxou, avTiyeTwTridoviag Tnv ATTEIAr] Kal
KATOQEPVOVTAG TO YEYIOTO TTARYMQ.

NMPOTAZEIZ

2uvoyidovtag, Ol TIPOTACEIG VYIA TNV QVTIMETWITION TWV VEWV  QATTEIAWY,
oupTtrepIAapBavouévou (kai kupiwg) Tou A/P F-35, £xouv wg akoAoUBwg:

o Eykardotaon katdAAnAou OIKTUOU pavidp XAWNAWY OUXVOTATWY, T
otroia Ba Agitoupyouv oTig pmmavreg VHF/UHF/L (katd trpotipnon o€
V/UHF), pe TN péyiotn duvarr eyXwplia CUPUETOXN OTNV TTPOUNBEIa Kal
EV OUVEXEID UTTOOTAPIEN, TA OTIoId MTTOPOUV VA AVTIKATOOTAOOUV
avTioToixa u@ioTaueva pavtap Tng MNA.

e AvVATITUEN KAl £yKATAOTAOT OIKTUOU TTABNTIKWY — TTOAUCTATIKWY PAVTAP
yia KAAUWN XapnNAwyY Kal JETaiwv upwy, TTPAYHA TO OTToi0 eKTIMATAI OTI
BpiokeTal €viog Twv OUVATOTATWY TNG EyXwplag Ploynxaviag, o€
ouvepyaaoia BERaia pe Tnv MNMA kai 1o YTIEGA.

e Alaouvdeon oto 2ZAE OAwv TwWV  QVTIOEPOTTOPIKWY  TTUPAUAIKWV
ouoTnUAaTwy Kal eykataotaon cuotiuarog SAMOC - GBADOC (Ground
Base Air Defense Operating Center), ye okotré tnv agiotoinon twv A/A
OUCTNUATWY PE QUTOPATO KAl AAANAOKOAUTITOPEVO TPOTTO, VIO TN PEYIOTN
ETTIXEIPNOIAKN ATTOBOOT] TOUG.

e Na agiohoynBouv  emxelpnoIlaK& OAeG  OI  TTPOAVAPEPOUEVEG
avaBaBbuioeic Tou cuotiuartog PATRIOT, Trpokeiyévou va AngBouv
ooBapd utrdéyn 1600 oTO TTAQicIo avTikardoTtaong Twv HAWK, 6co kai
OTOV €YKAIPO TTPOYPOUMOTIONO €Ea0@AAIoONG OAwV TwV ATTAITHOEWV
UTTOOTAPIENG KOBWG Kal OTnv  agloAdynon Twv OUVATOTATWY  TWV
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eCeNlyuEVWVY oUOTNUATWY KAl TNG CUPPBATOTNTAG TOUG PE autd Tng MA.

e Alaouvdeon OAwv Twv A/P (ocuptrepiAappBavopévwyv Twv M2000-5)
pMéow Tactical Data Link, ye okoto Tnv TTapOxr €IKOVAG Kal TRV EUTTAOKN
oTOXWV TToU Ba TTapéxeTal amod 1o ZAE, akéua kal xwpig “empepaiwon”
atrd 10 pavTdp Tou A/O.

e ‘Epgaon otn Oepuikry akTivoBoAia: €viagn OTO ETTIKEIMEVO TTOKETO
avaBaduiong Twv F 16, TAéov Twv cuoTnudTwy avaaduiong CCIP kai
ouoTtnudtwy IRST kai xprion TupavAwv IR, étrou gival duvaTdv.

o AVATITUEN KATAAANAWYV TEXVIKWV YIA QVTIMETWTTION TOU AVTITTAAOU, ME
OKOTIO TNV BEATIOTN EKUETAAAEUON TWV TTAEOVEKTNHATWY TWV QiAiwv A/
(neyaAUTEPOG apIBUGGS TTUPAUAWY, o@aIpIKA €IKOva péow Tou Data Link
KATT) Kal EAAXIOTOTTOINON TwV OUVOTOTATWY TOU QVTITTAAOU.

2€ KGBe TEPITITWON, YIO TNV ETTTUX QVTIMETWTTION TWV VEWV ATTEIAV
atraiTeital yia véa, oMIOTIKI) TTPOCEyyIon, n oTroia 8a AapBdvel uttTown OAa Ta oTadia
TNG AAUCOU KATAPPIYNS TOUG. AIQQOPETIKA, KIVOUVEUOUUE VO KAVOUWE Hid ONUAVTIKA
emévduon yia tnv avaBaduion Twv A/® F-16 (evdexopévwg kal Twv M2000) pe Toug
KOTTOUG TOU €AANVIKOU Aaou, n otroia Opwg dev Ba atmodwoel, av Oev UTTAPXEl N
KATGAANAN uttodoun KaT' apxdg yia Tnv amokdAuwn Kal oToxotroinon Tng aTtmelAnG.
Xwpig éykaipn TpoeidoTroinon, Ta avapaduicuéva F-16 Ba mapauegivouv a1o £60¢p0og
avaglotointa  Kal  ekTeBeIuéva, KivOuvelovtag va  emIReBaiwoouv T pAoNn
(Trapagppadovrag Tov TiITAO piog TTaAAIOTEPNG TIOAEUIKAG Taiviag) “Ta Ouopea
agpoTTAdva, duop@a Kaiyovrtal”...
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