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BAXIKA XTOIXEIA ®YXIKHX
IONTIZOYXZQN AKTINOBOAIQN

1.1 To atouo

Ot onuavtikdtepeg WO10TNTEG TNG OTOUIKNG KOU HOPLOKNAG OOUNG Hmopohv va
amodobovv Bacel pog amAomotnuévng eIKGVOS TOV OTOUOV CUUPMOVO, LE TO TPATLTTO
tov Bohr. Kaitot atedéc, kot katd mpocéyyion pwovo opbd, 1o atopkd avtd mpoTuIo
etvan emapkég yuoo v ovlntnon g aAinAenidpaong ovtilovoag aktivoBoiiog Kot
VANG.

Onwg yvopilete, to dtopo omoteheiton amd Tov OeTikd OpTIGUEVO TTLPTVAL KOt TO
APVNTIKA QOPTICUEVE MAEKTPOVIOL TTOV TEPLPEPOVTOL YOP® amd avtov (Xx. 1). O
TUPNVOG omoteAEital omd OeTikd QOPTIGUEVE TTPMTOVIO KOl MAEKTPIKE OLOETEPQ.
vetpovia. Ta nAextpdvia €xovv ico ko avtiBeto poptio pe ta mtpotovia. Kabng to
mbog twv mpwtoviov elvar ico pe 10 mANBo¢ TtV mMAekTpoviwv, TO ATOUO
epeaviletoar nhektpikd ovdétepo. O apBudg TV TpwToviev N aTtopkog apluoc, Z,
kaBopilel TAP®G TO €100G TOL ATOUOL KO TIG YNUIKES TOL 1010TNTES. 'ETo1 Guyvd éva
ototyeio ovuPoriletor og: Ay émov: A=Z+N o palikog aptduog, pe N to mAnbog twv
verpoviov, kot X 1o ynukd cOpBolo Tov ctotyeiov, avii yio: 2X.

Ty. 11 Tymuatikn avomopdotact tov atdpov SLi. Inueidote 6T 1o oy Sev ivorl vd Khipoko
KaBdG 1 aKTiva ToL aTtopoV gival Tepl Tig 10° QOPEG PEYAADTEPT TOL TUPTVAL.

H evépyeia tov niektpoviov pmopet va AaPet LOVO GUYKEKPYEVES, SOKPITEG TIUES
(evepyerokéc otdBueg 1 oTo1PAdEC) KaBDS, VIO TNV EMLOPACT TNG NAEKTPIKNG OVVOUNG
Ao TOV TLPNVA, TO NAEKTPOVIO KIVOUVTOL e OEOOUEVT) GTPOPOPUTN GE CLYKEKPIUEVEG
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Tpoyl€c. O1 Tpoy1Eg aVTEG, Kot ol avTioTolyeg evepyelokés otoldoeg, cvpuporilovran
ue ypfon tov Aeyduevov kvpov kPBoviikod apduod n (N=1,2,3,..) 71, aviictoya,
ypoppdTov tov Aatvikov aieapntov (K, L, M, ...). H tyuq mc evépyelag oe kdbe
TpoyLd (TO ABPOIGHO KIVNTIKNG KOl NAEKTPIKNG OLUVOUIKNG EVEPYELOG) ElVaL OPVITIKY
VTOIMNA®VOVTAG OTL TPEMEL VO TPOSPEPDEL EVEPYELDL GTO ATOMO Y10l VO OTTOGTACOVE
éva niextpovio amd avtd. H evépyela givar pikpdtepn kovtd otov mopiva (N=1) kot
yvivetoaw 0 yio elebBepo miextpovio (N=w). Kaiovue Oegpelddn kotdotoon Tov
OTOLOL OVTH OV OVTICTOLYEL OTNV EAAYLOTI] GLVOMKN EVEPYELD LE TA NAEKTPOVIO VO,
KATOAQUPAVOLV TIG KOVTIVOTEPEG GTOV TLPNVO. TPOYLEG 1) EVEPYELOKES GTOLPAOES (2n2
NAekTpOVIO avi oToBdon).

1.2 Aiéyepon

Kobong n evépyeln tov mAektpoviov Aopfaver Sokprtég TYES, M omoppoOPNoN
evépyewng amd to Atopo yivetar acvvey®ms. Evépyewo amoppoedtor povo av to
TPOCPEPOUEVO TOCO EVEPYELNG OVTIOTOLXEL OTN S0POPE HETOED OVO EVEPYEIKMV
otolfadwv. Xty mepimton avt éva mAektpdvio petofaivel oty oTolPada
avEnpévng evépyetag (Zy. 2a) kot to dropo kaleiton deyeppuévo Kabmg dgv PpiokeTat
A éov ot Bepeddn tov kotdotacn. H deyepuévn katbdotoon eivor actadng. To
dropo ovvropa amodieysipetarl amofAAAOVTAG TO TAEOVOCLLO EVEPYELNS LE TN LOPON
niektpopayvntikng axktvoPoriag (pmtoviov) (Ty. 2B). Ou evepyelokég otolPddeg
elvar dtpopetikég yio kabe atopo (e€aptmvror amd tov Z). 'Etorn petdfoaon petald
TOvV 010V  evepyslok®v otolBddomv Bo odnynoer o ekmoumn  akTvoPoAiog
SLPOPETIKNG evépyelag Yo kbBe dtopo, kot yio ovtd M aktvoforio avt) Kalgiton
KOl YOPOKTNPLOTIKY oKTvoPoAia. EvoAlaKTiKé TNng €KTOUTNG YOPOKTINPICTIKNG
axtivofoAiag, 1o dtopo pmopel kATA TNV AmOdEYEPCN] TOL va amoPdiiel éva
niektpdvio eEmteptkng otolPdoag (miektpdvio Auger). H exkmoumn mAextpoviov
Auger givor mBavotepn TG EKTOUTNG YOPAKTINPIOTIKNG aKTVOPoAlng og dTopa
YOUNA00 atopkol aptBpov, and ta omoia amoteAovvTol Kupimg ot frodoyukol 1oTot.

XapaKTnpLoTiky 3
aktwopoAia e @ .

uprvag muprvag

Xy 2: (o) H amoppognon evépyelag odnyei og petdfacn niektpoviov o€ otolfada (tpoytd)
peyorotepng evépyetog. To dropo givon dieyeppévo. (B) H diéyepon drapkel yio pikpod xpovikod

n(-)



Suwompa. To dtopo emoTpéPet ot BeeAIDON TOL KATAGTAGT LLE TOVTOYPOVT| EKTOUTN
YOPOUKTNPLOTIKNG aKTVOBoAiag.

1.3 lIovtiouog

AV 1 eVEPYELD TTOV TPOCPEPETAUL GE EVAL ATOMO MOPKEL Yo vau petafet Eva nAektpovio
OTNV &VEPYELONKN oTAOUN N=00, TO MAEKTPOVIO WUmopel vo eykaToAelyel TO ATOUO
(tuyov mhedvooua evépyelog Oo LETATPATEL GE KIVITIKN EVEPYELD, TOV NAEKTPOVIOV).
Kobng 1o anotéheopa eivar éva eledBepo @optio (MAekTpovio) kot £vo BeTikd 10V
(Gtopo pe EAMAELO EVOG NAEKTPOVIOD), 1| Stadtkacio avTh KOAEITOL 1OVTIGHOG (Zy. 3).
O 1ovtiopdg akoAovBeitor amd TV EKTOUMN YOPOKTNPIOTIKNG OKTVOPOAOG M
nAextpoviov Auger.

AxtwvoPoMa  evépyslog Kavig Vo TPOKOAEGEL 10VTIGUO  KoAeitonr tovtilovoa
axtivofoAio. Kobdg mn wavémra g axtvoPfoAiag va mpoKaAésel 10vVTiopd
kaBopiletar kot amd T0 VAKO 610 omoio dwdidetar, dOev veiotatol GaEss Oplo
evépyelog mépa g omoiag kdvovpe Adyo yia 1ovtilovca akTvoPora. XTig 1oTpikég
EPAPLOYEG TTOL HOG EVOPEPOVY, 0 Opog tovTtilovca aKTIVOBOAI aPOpPd TPAKTIKA
evépyetec v tov 10 keV (1 keV = 10° eV, émov 1 eV givar i K Tike eVEPYELDL TOV
0o oamoktnoel @optio ico pe t0 @optio TOL MAekTpoviov Otav emtayvvOel omd
Slapopd Suvapkod 1V kat wwovtot pe 1.6 107 Joule).

O 6pog aktivoPorio ava@épetor Yevikd o€ OlOOWOUEVN EVEPYELDL LE TN HOPON|
NAEKTPOLLOYVITIKOD KOUOTOG | pong copatwdiov. [Tapatnpeiote 6t pe ) ypnon tov
O6pov aktwvoPorio dev gfumakoveTor M dvvATOTNTA TPOKANGONG OVTIGHOD (TT.).
Oepuikn| axktivoPforia, aktivoBoAio piKpOKLUATOV, aKTIVOPBOALL LITEPNY®V).

wpivag 5 ruprivag

._.‘.‘-""".Xapo‘L_K‘E:r] PLOTLKN

""""""" @ T agrivoBolia

Xy 3: (o) H amoppdenon evépyelog amd to nAeKTPOVIO TOL Sivel T SuVOTOTNTO VO EYKATUAENYEL TO
dropo kot vo amopakpvvlel amd avtd. (B) H kevn 0éon kataiappdvetot amd NAEKTPOVIO DVYNAOTEPNG
EVEPYELOKTNG OTOPASAG LLE TAVTOYPOVT] EKTTOUTH YOPUKTNPLOTIKNG OKTIVOPOAING.



1.4 AAMAnAeniSpaon tovtifovoag aktivofoliag nAeKTpoviwy kat VANG

Abdy® 10V POPTIOV TOVE TA NAEKTPOVIO OAANAETIOPOVV HE TNV KATAVOUY] POPTIOV TOV
VMKOV 67O 0T0{0 J1di00VTaL KOl LETOPEPOLV TNV EVEPYELL TOVE GE OWTO HEG® VO
UNYXOVICU®V.

O mp®TOG, KOl MO CNUAVTIKOS, LUNYOVIGUOS 0pOopd TO HEYAAO aplud oKedAcEW®V
LIKPNG KATA LEGO OPO OTMOAELNG EVEPYELOG METAED TV QOPTICUEVOV COUOTIOIMV Kot
TOV NAEKTPOVIOV TOV LAKOD TOL £XOVV GOV OMOTEAEGHO OLEYEPGELS KOl LOVICUOVG
TOV OTOL®Y TOL VAMKOD.

Ta popticpéva copatiot Opmg OAANAETIOPOVY KOl LUE TOVG TVPNVES TV ATOUMY TOV
vAkov. H evépyela mov ydvouv kabmg emPpadivovior eKTEUTETOL UE TN LOPON
NAEKTPOUOYVNTIKNG aKTVOPoMMag pe cuveyéc pdopa evepyelav (Tipég evépyetog amd 0
€m¢ Kol T0 6GUVOAO TNG KIVNTIKNG EvEPYELNG TV NAekTpoviov). H niektpopayvntikn
avt oktwoPorio (emTovia) KaAeitar oaktvoPoiion médnong (bremsstrahlung). H
OTOAELN EVEPYELOS LLE OVTO TO UNYXAVICUO €ivon GNUOVTIKY] LOVO Yo NAEKTPOVIO TOV
dwdidovtar e VAKO peydiov atopkol aplfpod Z (1codbvapo HeydAov TupnviKod
eoptiov). H exmoumn axtwvoPoriag médnong amotedel v apyn Aertovpyiog g
Aoyviag axtivov-X.

Ye avtifeon pe Tig Eppeca wovtiovoeg aktivoPorieg (T.y. oTOVIR) 6oL VEIGTOTOL
poévo mhavotnro oAAnNAemidpaons, To MAEKTPOVIC. (KoL YEVIKO TO (QOPTIGUEVO
copatiow) yapaktnpifovror and po péyom andotacn mov Oa davdcovv ce Eva
VMKO TPV amodM®COLVV OAN TNV KIVNTIKY] TOVG EVEPYELQ, 1| omoia KaAeiton epPéreta. H
euPérera Tov niektpoviov etvar yevikd pikpn (pikpdtepn omd 1 mm ce vepd oty
TEPLOYN EVEPYELDV OV GyeTileTan pe v aktivoloyia). ‘Etot, 1 evépyeia mov, 6mwg Ba
J0ULLE OTA EMOUEVA, LETAPEPETOL KATH TIG AAANAETIOPAGEIS PMTOVIOV G€ NAEKTPOHVIA
UIopovUE v 0E@PNGOLLLE OTL ATOPPOPATIL TANPOC.

1.5 AAMnAeniSpaon tovtifovoag nAektpouayvntikng aktivofolriac kat UAng

Koatd ) 6140001 1ovtilovoag niextpopayvntikig aktivofoiiag (potoviov) oe éva
vAMKo elval mbavol ddpopot pnyovicpol oAANAETidpacng o€ atopuko emimedo. Ot
ONUOVTIKOTEPOL  UNYXOVIOHOT  OAANAETIOPOONG OTNV  TEPLOYN EVEPYEWDV  TOL
YPNOoToovvVIoL oty  eneuPatikny oktvoloyia eivar 000: 1O POTONAEKTPIKO
eowvopevo Kot 1 okédacn Compton.

To eotoniextpikd @ovopevo omoteiel aAANAemidpaocT peta&d evog emTOViov Kot
TOU OTOUOV 7OV £YEL OOV OMOTEAEGHO TNV OTOPPOPNCT TOV (PMOTOVIOL KOl TNV
EKTTOUTN €VOC 10YLPE SEGUIOL NAEKTPOVIOL (E0mTEPIKNG 0TOPAO0C) amd TO GTOUO
(1ovtiopog). To potonAextpikd eovopevo akoArovdeitar amd v omodlEyepon Tov
OTOLOV L€ EKTTOUTN YOPAKTNPIOTIKNG okTvoPoAiog | nAekTpoviwv Auger.



To potonlekTpikd @avopevo givor mOAVOTEPO YL POTOVIA YOUNANG EVEPYELONG KO
VYNAoL atoptkov aplfpod vikd. H mbovotnta aAnAenidopaong pe ¢oOTONAEKTPIKO
QOVOLEVO avE HovAada O1adpoUnG ¢ akTvoPoAriog oe £va LAIKS (1] 10000V ova
HovVAda Thyovg TOL VAIKOV) glval avaAoyN TG TLKVOTNTOS TOL LAKOD KOt TNG TPITNg
SVVOUNG TOV OTOUIKOL aptBIov, Kol avTIoTPOP®S ovaloyn g Tpitng dvvaung g
EVEPYELOG.

H oxédaon Compton amotedel alAnieniopaon evog eotoviov evépyelag E kot evog
elevbepov niektpoviov (N nAekTpoviov e£MTEPIKNG GTOPASNS OTOLOV Y10 TO OTTO10 M
evépyelo, ovvoeong eivar oAy pkpdtepn g E). To pwtdvio, ev €idn copatidiov,
okedaletar 610 NAEKTPOVIO amodidovtds tov Kivntikn evépyswa T (1oviiopdc), ko
HETOQEPEL TO LITOAOTO NG evepyelas, E’, og dievBuvon mov oynuatilel yovia 0 pe
™V apykn devbvvon 614606M¢ ToL.

DwToNAeKTPIKO PaLVOUEVO

, ATOMO TOU :
dwtovio H , NAEKTPOVLO
UALKOU ./
skédaon Compton dWTOVIO
dWTOVIO dtopo Tou
UALKOU

NAEKTPOVLO

Xy 47 ZymUoTikn avomapaoTacT] TOV OTOTEAEGLOTOS OAANAETIOpaoNS 10vTILoVoaG NAEKTPOUAYVNTIKNG
akTvoBoliag kot VANG He pOTONAEKTPIKO Qavopevo kat okédacn Compton.

H mbavomra okédacng Compton avd povada mdyovg vikol e£aptdton TPOKTIKA
UOVO amd TNV TLUKVOTNTO TOV VAKOD Kot Topovotdlel pkpr e€dptnon (peiwon) pe
TNV EVEPYELQL.

Yov OmoTEAECUO. £YOVUE LOVIIOHO Kol O014000mM €VOG OKESUSUEVODL QGMOTOVIOL LE
evépyetla Kot d1evhuvon Tov Hmopel Vo SLpEPOVY CTLLOVTIKA OO TNV OPYIKTY).



SVVOTTIKA, POTOVIO DVYNANG evEpYELOS Ba yavouy Katd HEGO OPO GNUOVTIKO TOGOGTO
™G evEPYELAS TOvg aAAd Ba veioTavTol HKPY amdKAoN amd TV apyiKy devbuvon
A1ad00NG TOVG. AVTIBETMG, YOUNANG EVEPYELOG PMTOVIA B LPIoTAVTOL KATA HEGO OPO
HKpY amdAelo evEpyelog 0AAG Ba okeddlovTal og peydleg yovieg (oyqua ).

90°
120° 60°

210°

240° 300°

270°

e 50 ZymUotikn avomapaoTacT] TG YOVINKNG KATOVOUNS TV POTOVIMV TOV EKTEUTOVTOL KATA TN
okédoon Compton GLVOPTHGEL THG EVEPYELNG OPYIKOD PMTOVIOV.

[Mapatnpnote 4Tl 6T0 POTONAEKTPIKO QAIVOLEVO £XOVUE OTOPPOPNOT TOL GLVOAOL
oxeddV NG EVEPYELNG TOV PMOTOVIOL amd TO LAIKO, evédd oto Compton pépovg pdvo
OVTNG. ZNUEWDOTE EMIONG OTL TO POTONAEKTPIKO QAIVOUEVO, AOY® TNG ££APTNONG TNG
TOOVOTNTAS TOL O TO €100C TOV VAIKOD, TPOAYEL TN JLAKPIoT] SOPOPETIKMOV DAMKDV
omv aktwvoddyvoon (avtifeorn ewovag). To eawvopevo Compton amotelel mnyn
BopvPov Yo TV amewovion Kot  TopdAANAc  TPOPANUA  amd  OmOYEMC
OKTIVOTPOGTUGTLOG.

2V TEPOYN EVEPYEUDV TOL YPNCULOTOOVVIOL GTNV EMEUPATIKY] OKTIVOAOYiD, O
mOovotepog pnyoviouds oAAnAemidpaocng eivar 1o @awvdpevo Compton kot To
HEYOADTEPO UEPOG TOV GOTOVIOV TOL CAANAETOPOVV vLOicTavTol 0mcBooKEdNoN
(okeddlovian oe yovieg peyoldtepeg tov 90° oe oxéon ue v opyikn Sievduvon
owdoong). Ta mapamdve £yovv peYAAN TPOKTIKY] onNuocio omd  amOYEMC
OKTIVOTPOOTAGIOG TOV TPOCSHOMIKOD Kot emifdAlovv 1 Avyvia oktivov-X va
tonofeteitan kAT® amd TV KAIVY.



1.6 Nouog exBetiknc eéacOéviong

H e&facBévnon Aemtg mopdAAnAng oOéouncg wovtilovoag MAEKTPOLOYVITIKNG
axTVOPOAlNG CLVOPTNOEL TOV TAXOVG VAWKOL mov Oa mapepPAndel ce avtny eivon
exfeticn. Ewdwotepo, av oe déoun pong @p epotoviov avd Hovado emPAvVELOS
mapeuPAnfel vAkd mayxovg X, m pon TV eoToviov mov Bo e£éABel oty {dw
devBvvon Ba givar @ < @y AOY® aAANAETIOPAGE®V GTO LMKO (QOTONAEKTPIKA
eowvopeva Kot okeddoeic Compton) ko Oa woyvet:

Do=P*et™

omov: € M Pdaon tov evokdv AoyapiBumv (~2,7) ko p pétpo G mOovOTNTOC
oAAnAemidpaong eoTOViov oavd pHovadd miYovs VAKOD TOL GLVAPTATOL TNG
TUKVOTNTOGC KoL TOV Z TOL LAMKOD Kol NG evépyewng tov gotoviov (BA. 1.6) kot
KOAELTO YPOUUIKOS cuvTteleoTnC eEacBéviong.

UALKO Ttaxoug X

/
v

pon emTOVimV
<P,

pon eoTOVimv

D,

YYY YYYYY

Xy 6: ynuotikn avarapdotacn Tov vopov g ekbetikng e&acéviong. Mo 6éoun eomtoviov pong @,
€16€pYETOL € VAIKO Ttaxovs X. Kdmolo potovie aAANAETIOPOHV e TOVG YVMOGTOVG UNXUVIGHOVG KoL
Kkamola dev aAAniemdpov. H pon g déopng tov pmtoviov mov dgv aArnienidpacav eivor @ Kot
divetan and tov ekBetikd vopo g e&achévionc.

Xmv paén, n pon ewtoviov mov eEEPYETOL TOV LAIKOV givar peyaAvtepn amd OTL
mpoPAémel o vopog g exbetikng eacBévnong kol pHEPog TG okedalOMEVG
aKTvoPoAlag exméumetor o€ O1eLOOVOELS TOPOUMANGCIEG TNG OPYIKNG. 2& KAOe
mEPIMTOON OUW®G, M ekbeTikn e§ocBévnon amotedel ) Pdon TG omeEWOVIONG OTNV
aKTIVOAOYiaL.

2y exBetikn e€acBévnon Paciletor emiong 1 TPOKTIKY TNG ¥PNONG TETOCUAT®V OO
VAMKO  vynAod  atopkoy  oplBpov Yoo AOYOVuG  OKTIVOTPOGTOCING, TO  Omoio
mopeUPArlovTor LETOED TOV TPOCTUTEVOUEVOD OTOLOV KOl TNG TNYNG TPOTOYEVOVG N
okedalopevng axtivofoMag. Enpeliwote oOtt M eocBévnon g aktvoPoAiog



avéavetal pe Ty avénon Tov Thovs ToL VAIKOD AdY® TG eKOETIKNG TG GUONE Kol
OTL Y kéBe vVAKO Ko evépyela aktivoforiag opileTar £vo YOPUKTNPIGTIKO TAYOG
VIOOTAAGIOC OV, X1/2, IKAVO VO LEUDGEL TN POT TNG OKTIVOBOALOG GTO NUICL

[X12 =IN(2)/].

1.7 Nopog avtioTpo@ou TETPAYWVOU

H peiwon g pong tov mediov tovrilovoag aktivoBolriog (aplfudg copatidiov M
QOTOVIOV avA HOVAJO ETIPAVELNG) OVTIOTPOQ®MG OVAAOYO HE TO TETPAYOVO TNG
OmOGTACNG OO ONUELOKT] IGOTPOTIKTY TNYN AKTIVOPOALNG Vol YEOUETPIKO QUVOUEVO
(Zy. 7) xon cvyva Kaheitan VOLOG TOL AVTIGTPOPOL TETPOYDOVOL TNG OTOGTACTG:

P, _ [da]

7" lal
Onov @jn por og amdetaot di.
"Etot av dumhaciactel n amdoTaon amd o Tnyn 1 por vIo-TeTPAnTANcIaleToL.

Auyvia AkTivoBoAiag X

Xy. 7: H peioon tov aptfpod tov gotoviov avd povado, ETPAveLng 1I6oVToL LE TO OVTIGTPOPO
TETPAYOVO TNG AVENONG TNG UTOCTACNC.

O Pacwodg xavovag adénong g amdotaong HETOED eKTIOEUEVOL Kol TNYNG
aktwvoPoAiag (tng Avyviog oxtivov-X 1 tov acBevodg mov amoteAel mnyM
okedalopevng axtivoPoiiag) pmopel va ypnoipomondel amoTeAEGHATIKE Yoo T
peiwon g ékBeong TV EMAYYEALOTIKA OTTAGYOAOVUEVOV.

H peywotonoinon g amdctaong petald okTvoloyikng Avyviag-acOevovg kot m

elaylotomoinon TG amdeTaong 0cOEVOVC-0vIYVELTY], OMOTEAOVV €miong Pooctkcolc
TOPAYOVTEG PEATIOTOTOINOTG TG OKTIVOTPOGTAGIOG TOL aoBEVOC.
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MET'EOH KAI MONAAEX AOXIMETPIAX

Amodederypéva, ot ovtilovoeg axtvoPorieg pmopodv va TPOKOAEGOLV OLGUEVT|
Boroyikd amotedéopata. H eppdvion Proroywng PAAPNg n/xor n éktaom owtng
eCaptvrorl amd To PLokd pEyebog Adon.

2.1 Amoppo@ovusvn doon

Ac vroBécovpe 0Tt aktivofolodpe opotopopea va vAkd pndloc m. Mg Bdon tovg
pnyoviopovs  aAAnAemiopaong axtvoPoAlac-OAng, ta @otovie Ba  amobécouvv
evépyew, E, ot pala tou vAikov. Amoppogovpevn d6on, D, opiletor o Adyog g
EVEPYELOG OV AmoppoPnOnKe amd To VAKS Tpog T pala ToL:

D = E/m (1)

H evépyewa petpdror oe Joule kou n péla o kg. And v e&icwon-(1) mpokdmtetl 611
povada pETpnong g amoppoovuevng doomg elvar to Joule/kg. Ta gvkolda,
ocuopuporifovpe ™ povada avty wg Gy (Gray). Zav povddo pérpnong sivol apketd
LEYAAN, odTE OTNV TPAEN YPNOYLOTOL0VE VITOTOAAATAAGLIO TG Onews To MGy .

Mo mopddetypo, av axtivofoindet éva vikd palog 2 kg pe axtiveg-X kot
aroppopnoetl evépyeta. 10 Joule t6te n amoppopoduevny 66on eivar: D=E/m = 10
Joule/2 kg =5 Gy.

2.2 loodvvaun doon

[Tpokeévovr va AneBel vwoyn m tpomomoincn Tov Proloywod omoTEAEGLATOS
dedopévng doomg amd 1o €idog ¢ aktivoPfoAiog ypnoylomoteital to péyebog g
16000vaung 8001G. H 1c060vaun 06on (Hr) mov élaPe évag otdg, T, mpokvmtel and
TOV TOALOTTAAGLAGHO TG amoppo@ovpevng 06ong (D) pe évav cuvtedeotn 6td0ong
(WR) o omoiog e€aptdrol amd 10 €idog ¢ aktvoPforiog (aktives-X, niektpovia,
VETPOVIQ, TPMOTOVIO, COUATIOL -0L):

HT = DWR (2)

Movéda pétpnong g oodbvaung 66ong sivor 1o Sv (oifept). Zov povada eivor
OPKETE PEYAAN Kot Y10 TOV AOYO OTO YPTGILOTOLOVUE VITOTOAAATAAGLIO TNG OTWG TO
mSv (= 0,001 Sv, «uAiciPept»).
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>tov ITivaka 1 divovral ot Tipég Tov cvuvtereotr| otdbuong Wr.

Mivakag 1: vuvtedeotés otabuiong g aktivoPoiiog Wg yio Tov vmoloyiopto e
1eodvvaung 66ong Hr

Fibos awawvopoiias Zveshzati oridjuan;
Dotoévia () Kot y) OADV TOV EVEPYELDV 1

HAextpovia 1

[Mpwtovia 2

Youatia a, Opavcuata oyaonc, fapéa 20

1ovVTa

Netpovia 5-20 avéloya v evépyela

Ac emavérBovpe 6To TOpaderypo TNG TponyovuevNg Tapaypdeov. Elyaue mel 0t évog
00BoALOG amoppoéence d06on 2 Gy amd akTvoPOANCT HEe QOTOVIO VD €vag GALOG
amoppoéenoe v 01 660 amd COUATIO-O. XTNV TEPITTOON TOV QOTOVIOV M
100dvvaun d6on eivor (e€icmwon-2):

Hr=2Gy.1=2Sv

2V TePInTOOT TOV COUATIOV-OL:

Ht =2 Gy. 20 =40 Sv

BAémovpe 0t1 1 Proroyikr| PAGPN amd ta copdtia-o givor 20mhdcio amd ovT TOL
TPOKAAOVV TO, PMOTOVIL.

2.3 Evepyog 60on

Ot dhpopor avBpdmvol 16tol Yy dedopévn 1oodvvaurn doon, Hr, axtivoPolriog
ovpPdArovy pe d1PopeTIKY| fopHTNTO GTOV GVVOAIKO KivOUVO TTOV SLaTpEYEL Ao TV
axtivofOAncY tovg n vyeia Tov avBpomov. o mopddstypo, n axtivofOAnNon ToL
apomomTkoy 10Tov, emPapuvel pe HEYOADTEPO Kivovvo TV vyeio omd OTL M
axtivofoAnon pe ion wwodvvaun d6cn Ht 1ov Bupeoetdong kot autn e T GEPA NG
LEYOADTEPO KiVOLVO amd OTL M| aKTivoPOANOT TOL déppatog. Ao TNV KabnueptvotnTo
HOG 0€ €va aKTIVOLOYIKO €pYyaoTtnplo Yvopilovpe OTL pio aktivoypoeio kotiog givot
mo emPrafng v v vysio Tov eEgTalopévon amd OTL O OKTIVOYPAQio AKPOG
yelpag €otw ko av axtivoBoinfodv pe v 10w wodvvoaun o6on. I'a va Anedel
véym N ovvoMkn empapoven g vyeiog and ™V akTivoPOAnom evog opydvou 1)
16700 ypnoonoteitol n Evvola g evepyov doong. H gvepyog d6on (Eerr) elvar 10
ywopevo g sodvvaung 66ong (Hr) mov éhaPe évag ovykekpyévog otdg (T) emd
évav ocuvteleot W o omolog e€aptdtat amd to £i60¢ Tov 16T00:

Eerr. = Hr. Wr (3)
N 7O AVOALTIKE:

Eeff. = HT. WT = DWR WT (4)
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H evepydc 66om petpdton ko avtn oe Sv, mSv.
Ytov ITivaka 2 divovrtal ot Tipég Tov cuvtelest) W yia 014(popovg 16Tovg,.

Mivakog 2: uvteleotég otdbuione towv ektifépevon 16tov W yia tov vtoAoyiopd
™G evepyoL d0onG Eesr

Iotog Yvvredeotic W

Mvuehdc tov ootdv, Korov, TTvedpoveg, Ztopdyt,
Mootog, emveppidta, eEmBwpaKkikn Teproyn,
YOANOOYOC, Kapdid, veppoli, Aeppikol adéveg, PoEC, 0,12
EMONA0 OTOUOTOC, TAYKPENS, TPOGTATNG , AETTO
£vtepo, ominvog, Bopog adévag , ptpa / TpdymAog

I'ovédeg 0,08
Ovpod6Y0G KHGTN, 01G0QAYOG, AP, BVPEOEIONG 0,04
Emodvela ootdv, eyk€Qarog, oleAoyOvoL adEVEG, 001
dépua ’

Ymv mepintoon mov oktivofoinBodv mepiocoOTEpPA amd Eva Opyovo TOTE Yo Vo
vroAoyicovpe v cuvolkn emPdpvvon tpocBétovpe TV evepyd d6omn mov Elafe To
KaBéva amd avtd.

L'1a vo. Qoucote ) d1apopa uetald 16000vouns Kot evepyod dOoNS: 1 TPWTH ECOPTATAL
amo 10 €100¢ TG OKTIVOPOAIGS Kal N OedTEPN OO TO EIOOC TOV 1GTOV 1| OPYGEVOL TOV
aktivofoleital.

2.4. Aoouetpia otnv emeuPfatiky aktivoroyia

2.4.1 Abom 8éppatog

Abon déppatog opilovpe v evepyd 66om mov amoppodtol og Babog 0,07 mm amd
TNV EMPAVELD TOV dEPUATOG Kot TN dtdpKed TG akTvoBoinong. Xpnoomoteiton
oav Ogiktng g emPdpvvong tov déppatog OAAG Kol cov epydAeio Yo TOV
vroAoyiopd, pe pobnuotikés pebodove, g GLVOMKNG 06omg mov €lafe o
eKTIOEUEVOG. Xe OKTIVOOKOTIKEG KLplg e€eTATELS, 1| dLdpKeLd TS aKTVOBOANGNG TOV
acBevoig elvar Waitepa PeYAAN pe amoTtéAespa TV mhav] SNUIoLPYio EYKOOUATOG
ot0 dépua (vmEpPacm tov opiov akTvikng avtoyng). o tov Adyo avtd eivon
amopoitnTn 1 ovVVEXNG TapakoAovON oM TG dO0NC OEPUOTOC KOTA TN OBpKELN TOV
OKTIVOOKOTIKAOV eetdoewv. 211 cvuvéyela o dodue mwg yivetor n mapoakoAovOnon
avTy.

2.4.2 To peyebog DAP

Ta apywa DAP mpoépyovion amd v mpotacn Dose Area Product mov onuaivel
«ywopevo 06omn X empdveloy. Zov péyeboc opiletor og to yvouevo g doong, D,
OV AmOPPOPATOL GE pa emPAveLn EpPadol A ent v empdveld avTN:

DAP=Dx A
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>ovnng povada pétpnong tov DAP givon o Gy.cmz.

Ovolaotikd to DAP givar 10 ohokAnpopa g 06ong 6€ OAN TNV EMPAVELD TOV

nediov axtvoPolriag. Emopévog n cvvoikn tyuq DAP and o e€étaon elvan pétpo
G GLVOMKNG mocdtTaG aKTVOPOAlng M omoio ypnoomombnke kot pmopel va
ovoyetiobel OG0 pe Vv €kbeon tov eEeTalOIEVOL OCO KOl TOL TPOCMOMIKOV TTOV
TopioTOTAL OTOV  OKTVOAOYIKO OdAapo katd tn dudpkewe g e&étaong. I[lwo
ovyKekpIéva ot Tipég Tov DAP umopothv va ypnoiporomBovv yio v ektipnon g
000omMg 0éppatog oAl Kol TG EvePYoD d6o6Mg Tov acbevoic. Xvvnbme N peTOTPOTY|
yivetar pe tov moAhamAaciacud tov DAP pe kotdAANAoOvC GUVTEAEGTEG TOL
VTOOEIKVIEL 0 AKTIVOQPUGIKOG TOV OKTIVOAOYIKOV £PYOGTNPIOV.
H i tov DAP givan aveEdptnn and v amdctaoT Tov emmédon Pétpnong ond Ty
mmyn oktwvoforioc. Avtd cvpPaivel yuoti eved o pvOpdg d6ong eivar avtioTpOPMS
aVOAOYOG TOV TETPAYADOVOL TNG ATOGTACNG, 1| EMLPAVELD TOV TTEdiov akTvofoAiog eivon
evhéwg avdroyn avtol, pe omoTéAespo 1 EMIOPOCT TNG AmOoTOONS Vo eEoAeipETOL.
210 LOVTEPVO GUCTAHOTO ETEUPOTIKNG KOPOLOAOYING 1| GLVOMKT T Tov DAP addd
kot 0 puOuodg DAP ameikoviCetan katd ™ dwdpkela g e€étaons. Avto givar ePikto
PHEG® HETPMOMG OV TTparypatomoleitan and eminedo BAAALO 1OVIIGHOL 0 omoiog givat
tonofetnuévog oty £€0d0 ¢ Avyviag. e opiopéva eopNTé GLGTAUOTO, OVTi Yl
pétpnon tov DAP mpaypatomoteiton vroroyiopdg tov pe Paon ta otoryeio £kBeong
(kV, mA, ypdvog ékBeomng, uéyebog mediov KAm).

Ytov Ilivaxa 3 divovtor kamoteg evdeiktikég Tinég DAP yuo dibpopeg emepuPatikeéc
TPOKTIKEC.

IMivaxag 3: Evdsiktikég tipég DAP yia eEetdioetg emepfotikng Kapdoroyiog

Xpovog

Awodikacio axTwookomnong |DAP (Gy-cm?)
(min)

Awryvootikn otepavioypagio (CA) 4-6 30 - 60
Awdtepuikn| otepaviaio wapsppoon 10 - 20 70 - 130
(PCI)
Epeitevon Prpatoddt (PMI) 5-8 10-40
Koapdwokn xatdivon pe ) i
padrocvyvotntes (RFCA) 20 - 40 40- 150

2.4.3 Adom oto onpueio ava@opds emepfatikig aktvoroyiag (IRP)

To onueio avapopds emepPartikng axtivoroyiag (Interventional Reference Point —
IRP) /| onueio avagopdg eicddov otov acbevr (patient entrance reference point)
Bpioketor endved otov KOplo dEova g déoung Kot améyel 15 cm amd 1o 166KeVTPO
neploTpoPng Tov C-arm mpog ™ mAevpd g Avyviag (Error! Reference source not
found.a). Katd ™ d1bpkeio KapdloAoyik®v eTeUPoTIK®OV SOOIKAGLDV, TO 1GOKEVIPO
ocuvnBw¢ TomobeTeiTO GTNV TEPLOYN TNG KOPOLEG DOTE VO SIEVKOADVETOL 1| Ayn TV
emBountov mpofordv. Me avti ) yeopetpia, to IRP Bpicketar kovtd oto onueio
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€10000V NG Oéoung otov €EETalOUEVO, TOVAUYIOTOV Yo OPIOUEVEG TPOPOAEC.
Enopévmg, to cuvolko air kerma (Sta0éciun mpog amoppoPnomn EVEPYELD GTOV OEPX.)
oto IRP oamoterel pio évoeiEn g pé€yrotng mbBovig O060omg ©TO0 OEPUO TOL
eetalopévov ko pmopel v ypnopomombet yio v ektipnon g mOovoTnTOC
TPOKANONG AUEC®V OmOTEAEGUATOV AdY® 1TNnG oKTivoPfoAiog. Xta GCLOTHUHOTO
emepPatikng Kapdoroyiag televtaiog TeXVOAOYING 1 GLVOMKN TN Kot 0 pLOudS air
kerma oto IRP aneucovileton Katd tn didpketo g e&€Taomg.

10" 12w

1450.0

)

Xx.8: (a) Opiopog tov onueiov avapopdg enepPatiknig axtvoroyiog (IRP). (B) Katd ) didpkeia g
e&étaong, oto monitor avaypdeestal n Ty tov DAP kot tov IRP.
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BIOAOTI'TKA AITIOTEAEXMATA TQN IONTIZOYXQN
AKTINOBOAIQN

O unyaviopog mTov 0dnyel 6 0mo10dNTOTE £100¢ PLOA0YIKOD OMTOTEAECUOTOC EKKIVEL [E
™V amoppdPNoN EVEPYELNG KATA TNV aAAnAenidpacn ovtilovsag aktivoPforiag pe Ta
dropo TG VANG KOU TNV amoppOeNnon EVEPYELNG UECH LOVICUMOV Kol OlEYEPGEDV
aTop®V Kol popimv mov cvlntminke otnv Tponyoduevn Tapdypapo. Amd TOGOTIKNG
AmOYEMG, 1 EVEPYEWDL TOL OMOPPOPATOL KOl EKONAMVETOL TEMKE HE TN HOPON
Bepuomrag elvar oxetikd piKpn, Kot amoAdTog axivovvn PloAoyikd. Amd mol0TIKNG
AmOYEMG OUMG, TO MOGOGTO NG e€véPyewns mov Ba amoppopndel pécw 10VIGHmV
pmopel va TPOKAAEGEL Lol TOUKIALDL YNUIKOV HETABOADV.

[Tépav ¢ Sdomaong YNUKOV SECUMV Kol TNG TOPAY®YNS ATLUA®V Hopimv, O
oviopdg evac popiov (gite avtod eivar éva Proroykd pakpopoplo ite mbavotepa Eva
poplo vepol, HoG Kot TO0 vEPO amovtdtol o€ Tocootd peyaivtepo tov 50% o710
KUTTOPOTAACLLO) UTOPEL VO 0dNYNGEL GTO CYNUATIGUO OpASTIKAOV eAevBépmv primv. H
0&emTIKY 0pacn TV erevBépav pilodv mpokalel Tepartépm yMUKESG LETOPOAES O
Broroywd pokpoudpla (pe onuovikotepes avtés oto DNA yio Adyovg mov Oa
e€nyndodv ota emodueva). Av Kol G€ KLTTOPIKO emimedo OlatiBevior amodoTikol
punyoviopol emdopbmong dtaedpwv PAaPdV, ot ordviec mepmT®oels PAaPdV mov dev
Ba emodopbwbovv opbd, pmopodlv va odnynoovv oce o TOWKIATL PloAoyikdv
OMOTEAECUATOV G  KLTTOPIKO  €Mimedo, amd  YOVIOlOKEG  UETOAAGEELS Ko
YPOUOCOUIKES avoporieg Emg KaBvotépnon g daipeons, LETAPOAIKES SloTapoyEC
Kol KuTTapKo Bavaro.

H Bavatwon onuaviikod opBpod kuttdpov, iaitepa PAactik®v, odnyel ota
Aeyoueva apeca froroyud amotedéopato omd BOOUAdES EmG UNveS LeTd TNV £kBeon
oe wvtilovoa aktvoPoia. H tpomomoinom tov yevetikoh LAIKOL TV KLTTAP®V
OU®G, umopel vor 0dnynoet o anmtePa Proloyikd amoteléopata wov Oa exkdniwdodv
g petd mv éxbeon oe 1ovrtiCovoo axtivoBoAia OmC kAnpovounolueg PAdPeg
TPOKELEVOD Y10 OVOTTOPAYOYIKE KOTTOPO 1] KAPKIVOYEVEDT).

3.1 Kvttapixkn doun

To avBpomvo copa amotedeiton amd SPOP®V €W0®V KOHTTOPO TO Omoia £YOoLvV
ovykekpluéveg  Aertovpyikdtree. Ta  kOTTOpo  Kvouviol, — HEYOADVOLV,
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OAANAETIOpOVY, avtompoctatevovtal, puiuilovv dudkaciec kol avamopdyovtal. H
owotn Asrtovpyia tovg eEac@arilel T cwaotn Asttovpyic OAOKANPOL TOV CAOUATOG.
To kOtTapo amoteleiton amd opyovikd kol avopyava cvotatikd. ['evikd péoa o éva
KOtTopo Ppiokovior mpwteiveg, vdaTavOpakes, Aumidwa, voukAeivikd o&éa (DNA,
RNA), avopyoaveg evooelc, dnwg o&éa kot Bacelc. H kupidotepn avopyavn évmon mov
neplEyxeTon 6To KOTTOpO ivan 1o vepod. To 80-85% tov Bapoug pag etvar vepo.

Ytov muprva Tov kutTdpov Ppicketor to DNA kot peydia mocd RNA. O moprvog
EAEYYEL TNV KLTTOPIKY] SLOUPEDT), TOV TOAAATANGIOGUO KOl TIC PLOYMUKES OVTIOPAGELS
OV TPOAYLOTOTOOVVTOL 6T0 KVTTapo. Edwkotepa, to DNA eivor vrevBuvo yuo
HETOQOPE TNG YEVETIKNG TANpoopiog Ko kobodnyel tn JStodikocion mwopoymyng
TPOTEIVOV. Avoppiofimera eivar 10 K€EVIpo TANPOEOPIOV KOl TO PacikdTePO
GLOTATIKO TOV KLTTAPOV.

3.2 Kvttapikn Siaipeon

[ToAd onupavtikn kot evolapépovoa dadikacio ot {on &vog KLTTApov &ivor 1M
dwipeomn. X cvvéyela Ba dovpe v cuvTopia oVt TN dadIKAGTa.

Kotd v xuttapikn dwaipeon (pitmon) to untpwkod kvtropo yopiletor oe 2 dpoa pe
avtd KotTapo (aTod cvpPaivel otV S10UPEST] TOV COUATIKOV KLTTAP®V Kot O)L TOV
vevetkav). H dwudwoacio avty npaypatonoeitor og 4 otadwa (mpdQacn, LETAPACT,
avdoeaorn kot teAdepacn). Katd t dwdpkela g dwipeong to DNA Ppiloketon
TOKETAPIGUEVO OTO YPOUOCOUATO. ZTO TEAOG TNG OPESNS TO UNTPIKO KVTTOPO KO
10 Buyatpucod €xovv Tov 1010 apBud ypopocopdtey (ta avlpomva Kittapa £xovv 46
YPOLOCOUATA). YTAPYEL Kot GAAOG pnyovicpdg dwipeong, m peimon, n omoia
TPOYLOTOTOIEITOL OTO ovomapay®YiKa kKottapa. Katd t dwadikacio g dwaipeong n
YEVETIKY] AN poPopio HeTadideTan amd TO0 UNTPIKO KOTTAPO 610 BuyoTpikd. Av KATL
dev mhel KaAd ot dadkacio avty, To BuyaTpikd KOTTOPO Ba givar SLGAEITOVPYIKO 1|
vekpo. Eniong, av 1o untpikd xvttopo yo Kamoto Adyo givon petarroypévo tote 10
Buyatpucd tov Ba eivor Kot awtd PETOAAAYIEVO apOV givor ToTd avTiypapo tov.

3.3 Eniépaon tn¢ axtivofoliag oto KUTTAPO

Yrdpyovv 6vo tpdmotr dpdong ¢ aktivoPoAiag, mn dueon kot o Eupecn. H édpeon
opaon apopd Vv ancvbeiog dpdomn g aktvoPforiog oto popo tov DNA 1 6e GAla
peyoropdpo (mpoteiveg, évlopa, RNA). Ta mopdderypo, ov 10 10v mov Ha
oynuatiotel amd T Opdomn g aktvoPoriag mpooPdiel po mpwteivy ToTE Eivan
mlavd vo omdoel Tovg dECUOVE TOV TNV GLYKPOTOVV 1 Vo OAAAEEL TO GYNUA TNG
KabiotdvTag ™ Un-Asrtovpyikn. Av ytomnbet kanowo Evlvpo 10te O emnpeaoctel 1
Buoynukn avtidpacn oty omoio. CLUUETEXEL (T.y. oLVOEON TPOTEIVAOV) KOl TO
amotéleopa Oa glvar 1 EALEUUOTIKY TOPAY®YN KATOWOL CNUOVTIKOV Y10, TO KOTTOPO
GLGTATIKOV.

Me tov O6po €ppeon Opaocn ™G oKTvoPoAiog avapepOUOOTE OTNV TPOKANON
BroAoywkng PAGPNG Adym TG yMIKNS avTIOPIGNS CUOVTIKOV OPYOVIKMOV HOPImV TOL
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KLTTApoL HE OpaoTikég erehBepec pileg (pileg vOpoyOdVOL Kot VOPOELAIOV) TOV
oynuotifovion kotd ™ poadldAvcN TOL VEPOV, TNV OAANAEmiOpacm OnAadn TNg
aKTvoPoAlag pe dTopo TV popiov Tov vepod mov apbovel ota Proroyikd
GLGTNLOTAL.

Basa altoaration

Sirngle-strand
Ereak
\II.

(a) (B)

Xy 9: (o) ATA6 ko (B) dumhd omdoipo g EAkag Tov DNA amod t dpdon eredbbepmv pildv.

ZOUQOVO LLE TOVG UNYOVIGHOVS TNG AULESNS KOl EUIESTG OpAoNg TTOL GKLoypapOnKov
oto mponyovueva, 1 ékbeon oe 1ovtiovoa aktivoPfoiio pumopel vo TPOKOAEGEL GTO
DNA odbpopa €idn PBAAPNG omwe: amocHvOeom, Opavon (cvvnbwg 610 EOGEO-
dleotepikd deoud) tov evoc N kol Tov dvo khovov (Single Strand Break-SSB kot
Double Strand Break-DSB), LGP Paoemv, evoo-KA®VIKY, da-KA®VIKY 7 Kol O10-
poptlakn ovvoeon (pe aida popre DNA 1 mpoteivov). Ava 1 Gy amoppo@ovpevnc
doomg amd axtwvoPoiio youniod LET, 6nmg avt) mov cuvavtdtor oty enepuPotikn
OKTIVOAOYIO, TPOKOAOVVTOL KOTA WEGO TTEPT TOVG 10° LOVIGHOVG avd KOTTOPO TTOV
001 yovv, ot g dpeonc N Eppeong dpaong, katd péso Opo oe mepinov 1000 SSB, 40
DSB a1 1000 BAaPeg Baocewv oto DNA. Enueidverar 61t taveo amd 100.000 Brapeg
Tov DNA onuewtdvovtol kadnuepvd ota kottopa Tov Ilacstikov avfopunta 1 Adym
¢ emidpaons e€myevav Kol evooyevav moapaydvimv. Eutuyde 1o xuttapo oabétet
OMOTEAECUATIKOVG UNyoviopuols emddpbwong mc. ‘Etol mpddpopo twv dapdpmv
Bloloywov amotedecudtov  omotelel to, efoupetikd  puKkpd, MOCOCTO N
emolopbouévov N oavemrtuydg emodopbouévov Prapov tov DNA, kot miAnbog
TEPAUATIKOV OTOTEAECHATOV amédelse 0Tl 10 €100g TG PAAPNS mov cvoyetileton
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KaAbtepa pe ta Proroywd omoteAéopota G wovtilovoag aktvoPoiiag, Kot
€101KOTEPQ TOV KLTTOPIKO Odvarto, sivar ot DSB.

Yvumepoopatikd Aowmdv, o anhd oracipata ™ édkoc oo DNA (SSB) sivan
EPIKTO va 010pO®O0VV 0td TOVG d1OPOMTIKOVS PNYAVIGHOVG TTOV S1ABETEL TO KVTTAPO.
Ta owthé omacipata (DSB) civar dvokoro vo Sopbmbodv kot odnyovv oe
petarialn M 0avato TOL KULTTAPOL. XVVERADC LWAPYOLV 3 TEPUTTAOGEIS TOL
aKoAovBovv v aktivofoAnon tov kKuTTdpov Kot divovion oto Xy. 10. Av 10 KbTTOPO
Bavatmbel T0Te Exovpe TV ELEAVION TOV APECOV OTOTELECRATOV. ANAXOT GE TOAD
pkpd ypovikd ddotnua Bo LEAVIGTOVV Ol GLUVERELES TOV KuTTaptkoy Boavdtov. ['a
napadetypa, pumopel va epeaviotel deppatikn mAnyn and ™ BavéTmon depUaTIK®V
KUTTOpOV 1 oupoppayio amd ™ Bavatmon KVTTdpmy Tov EVIEPOV. ZTNV MEPITTMON
7OV TO KVTTOPO €MENGEL OAAG Elval HETOAAQYUEVO TOTE TPEMEL VAL LIAGOVLLE Y10, TNV
TOOVOTNTA VTOPENG ATOTEPMV ATOTEAEGUATOV (ONAad| va epupavioTodv ot PAaPeg
070 UEALOV). ATTOTEPA OMOTEAEGHOTA EIVOL 1] ELPAVIOT] KOPKIVOL N 1| LETAOOCT TNG
OALOIOUEVNG KANPOVOLIKNG TTANpoYopiag 6Tovg amoyovous (awtd pmopei vo cupPet
OTNV TEPIMTMOOT OV OKTVOPBOANOMNKAY KOl UETOAALYTNKOV YEVETIKA KOTTAPO, TOV
avOpdmov dnAao” ta wdépia 1 ta omeppotolmbpia).

-

'f._"i'sﬁizsuépg(gcn/ Emi{6év KUTTApO
“=BAGEnC

Apeoca
2 armroTeAéopara

D avaIaEKuTIApOU

ATTwrepa

MeTaAAagn DNA atmoTeAéopaTa

Xy. 10: H petéAraén tov DNA mov mponife amd ) dpdon g axtvoPoriag odnyel oe 3 mbavég
TEPUTTAOCELC.

Eimape mponyovpéveg kot oaiveton oto Xy. 10 o611 to amoteléouato NG
aKTIVOBOANOTG TV KLTTAP®V dlakpivovTol o€ dueca Kot ammtepa. Xt Biloypapia
ovopdlovtor kot pun 6ToyacTIKG (1 Kaboplopéva) Kol 6TOYAGTIKE OTOTEAEGHLOTO
avticTorya.
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3.4 Mn otoyaotikd amoteAéouata (kabopilouéva i aueoa)

Ta woBopopéva M pn oToYOOTIKG 1) Gpeca omoteAéopoto sivor KAVIKA
OTOTEAECUOTA, OVIXVEDGIHO HETO amd €KOeOT ©€ HEYOAES KATUOTPOPIKES OOGELS
axtivoPoAiag, eviote moAv cofopd, mov ogeilovror otn Bavdtwon M ™ Papeia
dvodettovpyia peyddwv mAnbvoudv kuttdpov evog 10100, Ta amoteAéopata avtd
epupaviCovtor petd amd €kbeon oe d0celg okTvoPoliog, peyoAvTEpES amd Eva
KOTOPAL 060MG, TV amd TO Omoio 1 EUPAVICT TOVS E€lval OVOTOPELKTY EVA 1
o@odPHTNTA TOVG aVEAvVEL e TNV avénon doong. Av 11 66on mov EhaPe €vag 16TOG 1
opyovo elvar pikpoTEPN Omd TN 0001 KOTOOAIOL Yoo TNV EUPAVION €VOG Un
OTOYOOTIKOV amoTEAECHATOC TOTE 1 WBaveTnTO cpedvione g PAapng eivon
punoevikn. Av opmc 1 66on vaepPel 10 KATOPAL TOTE 1| MOAVOTNTA ELEAVIONS KoL T
Bapvtnta ™g Prapng avédvera paydaia. Xtov Ilivoka 4 divovrar didpopa pun
OTOYOOTIKA OTOTEAECUATA, 1 000N KATOEAIOV KOl TO YPOVIKO O1AGTNHO. GTO 0010
KAVOLV TNV EQPAVIOT] TOVG.

Kafopiopéva atroteAéopara

(EpUBNMa, Nékpwon dépuaTog K.A.TT. )

MéavoTnTa
Baputnra

KatweAi

Aéon Aéon

Xy. 11: Ta pn otoyaotikd amotehéspoto eppavitovior povo av 1 d6om vepPel pia T mov
ovopaletan katoeAtl. H mbBavotra epedavions PAAPNG kot n fapdntd g avdvetal paydaio PETA TNV
VIEPPaoT AVTAG TNG TIUNG.
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IMivaxkag 4: M1 610(00TIKA OTOTEAEGUOTO, CUUTTMOUOATA, OOCT KOTOGAIOD Kot

YPOVOG EKONAMONG
BLapn LUPTTORATA Adon kKaTo@Aiiov ax)éz ;::;gng
XHvdpopo ,
OLILOTTOMN TIKOV Appop i, 2 Gy 24 dpeg
. apoporyio, ovouption
GLGTNUOTOG
2Hvopopo Noavrtia, gpetog,
YOO TPEVTIEPIKOD duappota, EAk, 7Gy 7 ePoopadeg
GUGTNUOTOG EVTEPIKN OpLoppayio
Y HVOPOO KEVIPIKOV EYFS(I)GMKO olonua, .
, peiwon Tov ®dvatog og 1-4
VEVPIKOD . 50 Gy .
, £vO0aYYELKOD GYKOL NUEPES
GLGTNULOTOG ,
a{lL0TOG
Ep0Onpa otnv
mePLOYN
axtvoBOAnong,
ANECO dePUOTIKO TOVOG KT TN .
epuOnua dlapKeL TG 2 Gy Mepucec dpeg
aKtvoBoAnong N mv
QAUECMG EMOUEVT
nuépo
, , Ep0Onpa otnv
I;lig N S(fp HOTHO TEPLOYN 6 Gy ~10 nuépeg
pOTIH axtvoBoAnong
"Yotepo deppotiod AmopoAdwon, 14G Mepikég
epuinua QAVKTOVEG y eBoopdoeg
>> "Elxoc, Nékpwon 18 Gy 2-3 unveg
[Ipocwpivn anmdAelo .
LMY 3Gy 3 ePoopadec
Kotoapdxtng 5 Gy

[Mapatnpodpe 011 01 dO0EIG KaTOPAIoL elvarl TOAD peydieg e chykpilon Ue TIG 00GELS
OV CLVAVIMVTIOL GE OYVOOTIKEG EPUPLOYES T®V 10VTILOVCOV OoKTVOBoA®dV (Yo
TapAdeypa  06om amd po Tumikn aktivoypoeio Odpakog eivar 0,0005 Gy eved amod
p oAdcoun acovikn topoypaeia 0,015 Gy). Iepiinntikd, ot 8066€1g 0nd KOWvEG
owyvootikég gEetdoelg ivar tovAdytotov 1000 @opés pikpoétepes and T 0OGELS
Kat@Aiov. [Tapoia avtd o emepPatikég TEXVIKES KATA TIG OTOIEG OEV TNPOVVTOL Ol
KOVOVEG OKTIVOTPOGTAGIOG TOLL B0l avapepBOLY TOOPAKATM, 1| ATOPPOPOVLEVT] dOOT|
o010 Oéppo pumopel va Eemepdoet T O000m KOTOEAOL pe emakdAovBa  dpeca
amoteAéopoarta. X1o Xy. 12 aiveton n deppotikny PAAPN oe mayd acbevr (140 kgr) mov
vroPAnOnke o€ 51 Aentd oKTIVOOKOTNGN VYNAOV pLOKOV dOoNC Ko 74 devTEPOLETTAL
cine. H d6on dépuatog ftav 22 Gy.
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Xy 12: Aepuaticég BAapeg omd d6om aktivoPoriog 22 Gy.

3.5 Xtoyaotika anoteAéouata (anwtepa)

H yvoon pog oyxetikd pe v mpoOKANGN TOV GTOYOUCTIKOV OTOTEAECUAT®V TNG

axtivoPoAing otov dvBpwmo, Tnydalel Kupimg amd oTaTIOTIKES HEAETES G TANBVGHOVG

avOpomov mov ekténkav oto mapelOdv oe axtivoPoria (emdnuroroyia). H

EMKPOTOVGO CNUEPO GTOWYT) GYETIKA LE TOL GTOYOCTIKA ATOTEAECUATO, ONANOT CVTA

mov whavov va ekdNAmBodv pokpompdbecpo ce €va GTOHO TOL eKTEOMKE OF

axtivoPoAia cvvoyiletol oto akolovOa:

= 1 mBovOTNTA EUPAVICNG TOVG aLEAVEL EVBEMG avdAoya pe To péyeBog g d0ooMg
NG akTvoPoAing Tov dEXONKE TO COUATIKO KVTTOPO TOV UETAAAAYONKE apyIKd,

" 10 TV EUEAVIoNG TOVS dev amarteiton VITEPPOCT) KATOOL KATOPAIOL — 0O6NG Kot

= 1 BapdNTO TOL ATOTEAECUATOG, Y10, TAPAdEYLA 1| €EEMEN TG VOOOL LETA TNV
eupavion g, elvar aveEdptntn g d0ong ¢ axtivoforing mov d&xOnke to
COUOTIKO KOTTOPO TOV aPYLKA LETOAAAYONKE.

YVVOTTIKA AOITOV, G€ avTiBeoT e To U1 GTOYOOTIKG OTOTEAEGIATA, TO CTOYACTIKA
0gv TaPoLVoLaLovy KOTOQAL ELEAVIOTNG Kal 1) TOAvOTNTO ERPAVIONS TOVG EEKIVA 0T
ToAD kpéc 06oelc (Xy. 13). To oToYaoTIKA OomoTEAEGUOTH TPOEPYOVTOL OO
RETOALAEELS TOV KLTTAP®V 01 0TOiEG TPOKAAOVV BAAPeg Tov gpuavilovrar petd and
OPKETA pneydro ypoviko drdetnpa (¢mg Kot whve and 30 ypdvia) 6To ATOO 1) GTOVG
amoydvouvg Tov M dev eppovifovior kaBOAov. XTo GTOYOOTIKA OMOTEAEGLOTA LAGIE
OTOKAEIOTIKA Y00 TOAVOTNTA EUPAVIONGS. XTNV KOTNYopio. T®V GTOYOGTIKOV
amotedecudTov meptlapupdvetor n avdmtuén kapkivov, Asvyoipiog kot HETAS00NG
YEVETIKOV OVOUOMOV 6TOVS amoyOdvous. Avtéc ot PAdPeg etvar mBavd va TpokAnbovv
Kol amd GAAOLG TOPAYOVTIES AGYETOVS WE TIC akTvoPoAieg dmwg 10 mepIPdArov, N
dwTpon, o Tpomog {ong kot 1 kAnpovoukdtra. H 66om and axtivofolrion otnv
ovcia avédavel v mOavOTNTA, TOL NON VIAPYEL, VO ELEOVICTEL 1| BAGPN.
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2TOXAOTIKA ATTOTEAECHATA

(Kapkivoyéveon, Asuxaipia, KAnPOVOMNCINA)

=]
=
5 g
> [=
5 S
- Q
c 5]
(]
Aoon Aéon

Xy 13: Ta 610)00TIKE 0moTEAEGOTO OV EXOVV KOTMOPAL ELEAVIONS Kat 1) THAvOTNTA EKSNADONG
ToVg Eekva amd T pundevikn d6om.

Ytov Ilivaxa 5 katoypdeoviol S1deopo GTOYACTIKA ATOTEAEGLATO KOl 1| oOENGT TG
mOavOTNTOG ELPAVIONG TOVS OO TV AKTIVOPOAL.

Mivakag 5: Ztoyootikd anoteAéopota kot avénon g mhovotntag ELPAVIoNG. XV
«PLGLOAOYIKI» TBUVOTNTA EVVOEITOL I TOAVOTNTO ELEAVIONG TNG PAAPNG Yo Adyoug
GdoyETOVG LE TNV aKTIVOPOATL

AvEnon ®vooroyiki
BLapn Xpovog moOavotnrog mlavotnTo
ENPavieng ENQavieng

Oavornpspog 20-30 ypovia 5% ové Sv 25%
Kopkivog
Mn 6’(1 VHTNPOPOS 20-30 ypévia 1% ava Sv
Kopkivog
Agvyoupuio 8-10 ypdvia 5% ava Sv 0,015%
I'evetika . . 0 . RO
S Endpeveg yeveéc 1,3% ava Sv 3-6%

2opemva ooy pe ta otoryeia tov [ivaxka 5, n mbavotnta eppdviong Bovanedpov
Kapkivov katd ) ddpketo {ong tov avBpdmov eivar 25%. Av kdmolog vroPAndel og
e&étoomn owyvootikig otegavioypoiog (CA) n doon mov déyetan givor g TAENG
tov 0,011 Sv. H d6on avtq avéaver v mbavotnta eueaviong kopkivov oto
emopeva 20 étn katd 0,055% (= 5% ava Sv X 0,011 Sv). [Tapatnpovpe 6t adénon
™G mhavotnrag ivol oyedov apeAntén oe oxéon pe TV iota v mbavotnta (25%).

[Mapodra avtd onueidvetal 0Tt 11 66om and aktvoPforio Bewpeitor a@poroTiK) Ko M
KGO 06om mov AauPdvovue mpootiBetor ©TIG TPOMNYOLUEVEG. ALTH 1 1WOOTHTA
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AopPavetar vwOYN ©T0 GYESWICUO TOV GUOTNUATOV OKTIVOTPOGTOGIOG KOl OTN
Oéomion TV oplov 00CE®V Yy TO GTOHO TOL KOWOU mANBvLoUoD Kol TOVG
epyalouevoug e axtivofolrieg. Xkomdg TV opiwv 06cemv glvar 1 eloyiotomoinon
™G MOAVOTNTOG EUPAVIONG GTOYUCTIKMV KoL 1] OTOTEAECUATMV.
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2YXTHMA AKTINOIIPOXTAXIAX

Axtwvompootacioo €lvol 1 EMOTAUN TOL €YEL MG OVTIKEIUEVO TNV TPOCTAGIN TNG
avOpomvng vyeiog kot tov mEePPaiiovtog omd TG akTvoPorieg, pe mopAAANAN
JTNPNON TOV 0PELOVG TTOV TPOKVITEL OO TNV 0PHOAOYIKY| XPNOT TOVG GTOVG TOUEIS
™G vyeiag, g Propnyaviag, g EVEPYELNG Kot TNG EPEVVOC.

H Awbvg Emtpon Padioroyikng Ipootaciog ICRP, pe ovotdoelg mov €kdidet
KoTé Koupovg kot AapuBavovtag vwoyn OAa To VEX ETIGTNIOVIKG SEQOUEVO GYETIKA pE
TI§ EMMTTOOEL TOV OKTVOPoA®V otnv vyela kKabopilel v axolovntéa debvg
TOMTIKY| 6€ Bépata aktivompootacioc. H moAitikn avty vioBeteitan amd moryKOGHIO0US
Ko debveig opyaviopovg onmg m.y. o Iaykdopiog Opyaviopnds Yyelag, o AeBvng
Opyaviopnog Atopkng Evépyelag ko 1 Evponaikn ‘Evoon.

To d1ebvég ovoT e aKTIVOTTpOGTAGiaG GTNPIleTOl OTA EMOTNUOVIKA dEdOUEVA TOV
aeopovv otV PAOTTIKOTNTO  TOV  OKTIVOBOMAOV KOl  TPOEPYOVTOL  OTMG
TpoOvVOQEPONKE  amd  HOKPOYPOVIEG — CULOTNUOTIKEG — EMWOMNUIOAOYIKES Kol
padlofloroyikés peréteg mANOvopdV Tov akTvoPoAnOnkov pe peydieg dOONG
axtivoPoriog (Xipooipa-Naykacakt, K.A.T).

o mv é€éxBeon oe youniés odoeig oxtvofoliog (< 100 mSv) moapdro ot
emONUOAOYIKEG  peAéteg AOY® NG evexduevng afefatdotntog, advvatodv  va
dympicovy Tov padloloyikd mpokAnBévia Kapkivo amd aTovg Tov TPOKANON KOV
amd GAAOLG UM POOIOAOYIKOVG TTAPAYOVTES, TPOCEYYICTIKA 1 THOVOTNTA EULPAVIONG
Bavatneopov Kapkivov yo v meployn TV xapniov 66cemv (< 100 mSv), extipdTo
Katd mpocéyyion ion pe 0.005% ava mSv.

Ot avoTépm TYES YPTCLOTOIOVVTOL GNUEPO YOl TN UEAETN TOL KIvODVOL Kot TnV
npooTacio TG vyeiog amd TIG SIAPOPES EPUPLOYES TV 10VTILOVGMV akTvoPolmv. To
1oYVoV dEBVES Kat eBviKO GVGTNHA OKTIVOTTPOGTAGiNG, oTNPILETOL OTIG TIUEG AVTES KO
Kot €MEKTAON OTNV mopadoyn OTL, owdnmote 666N aKTvoBoAinG, 0GOOMTOTE kPN
Kol av gtvar avty, evéyel mBavotnTa TPOKANONG KapKivov, To pétpo ¢ omoiag eivon
avAiA0yo TG eV AMOY® 000G,

4.1 EOviko o00oTnUa aKTIVOTIPOOTACIAC - BAGIKES APYES

To EOvikd ovomqua oktwvonpootaciog (PEK B/216/6.3.2001) otmpiletor oto
avtiototryo cvotnuo g ICRP — 60 ko tic emakdAovbeg evpomaikég oonyiec 97/43
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Kol 96/29 ko eQapuoletal OTIS TPOKTIKES KOl OTIG mopeufaoels mov opilovior mg
aKOAOVO®G:

Tpoxtikés KaAoOVTaL OAEG Ol AVOPOTIVEG dPAGTNPLOTNTES TOL UTOPOVV VO, AVENCOVV
mv €ékbeon tov otdopwv oe ovtilovoa aktvoPoria, mEPAV avLTAG oIV Omoi
extifevtar Ady®m ™G veoTaUEVNG akTvoPBoAiag Tov @ULGIKOD VTOoTpOpaTOC. Ot
dpaocTNPOTNTEG 7OV  MEPAAUPAVOVY TN YPNOT  OKTVOBOAMV OTNV  10TPIKN
KOTOTAGOOVTOL GTIG TPOKTIKES.

THopeupfaoerc Kadobvtal ovTioTor o ot avOpOTIVEG dPUCTNPLOTNTEG OV OTOCKOTOVV
o1 pelwon g €kbeong TV aTOU®Y omd VIAPYOVCES TNYEC 1] KATUOTAGELS EKTOKTNG
avaykng Ommg 1.y N OMOKATAGTOCT L0 POSIOPVTOCUEVTG TTEPLOYTG.

Ot Kavoviopoi Axtwvompootaciog epoapuoloviar o€ OAEC TG TPOKTIKES KOt
eMEUPACEIC TOL oGLVEMAYOVTOL KWOUVOUG amd  10vTilovoeg axtivofoAieg mov
exméumovtal and QLolkeg N texvntég mnyés. Kabe ouoikd M voukd mpodocwmo
TPOKEWEVOL Vo TpoPel 6€ OMOONTOTE TPAKTIKNY, 1 EMEUPACT, TPEMEL VO EYEL TNV
€101KN Goeta amd v Appdota Apyn.

EBvuicn Apuoddia Apyn vy Bépato aktwvompootaciog sivor n EAAnvikr Emtpomn

Atopukng Evépyswag (EEAE), n omola pepyva yio v epappoyn tov Kavoviouwv

Kol glonyeiton mpocheto pETPO, OMOTEOMMOTE KPIVEL OKOMIUO, TPOKEUEVOL VL

e€acpoMletal 0 TEPLOPICUOG TOV OTOMK®OV KOl GLAAOYIKOV O00GE®MV, TOL

TPOKVATOVV OO TIG TPOUKTIKES EQAPUOLOVTAG TPEIS POCIKES apyES:

1. v Apyn s Artiooynong,

2. v Apyn s Bedtioromoinong kou

3. v Apyn v Opiwv Adcewv,

01 omoieg UTopPovY VoL arod00ovV TEPIANTTIKE WG £ENG !

o Apyn s Aitiodynons: Mio mpaxtiky mov evéyetl éxBeon M dvvtikny ExBson evOg
atopov o ovrtilovca oktivofolio, pmopel va @UPUOGTEL LOVOV EPOCOV QTN
ATOPEPEL IKOVOTONTIKO OPEAOG oTa exTiféNEV ATOMA 1] TO KOWVOVIKO GUVOLO,
étor wote va ovtotaluileton n mbov PAEPN v omoia avt pmopel va
TPOKALECEL.

o Apyn g Peinigromoinong: TOGOV 01 TNYEG OGO KOL TO UNYOVALLOTO TOPAYWOYNS
aKTIVOPOAIDV GTO TAOIGLOL OGS TPOKTIKNG, TPEMEL VO, TPOCSPEPOLY KAT® OO TIC
EMKPOTOVGES GUVONKES AELTOVPYIOG TOVG TNV KAAVTEPT OLVOTH TPOCTACIH KoL
aoQAAELD, £TCL DOTE :

(o) To pétpo ¢ eveyouevng ékBeonc,
(B) n mBavoOTTa PN avauevouevng Ekbeomng kat
(y) 0 ap1Budc tov ektiBepévov aToU®Y,

va gtvat 1060 pikpd 66ov avtd gival Aoyikd epikto (Yvoot og apyn g ALARA —

As Low As Reasonably Achievable), Aoppavouéveov vadyn owovouik®v Kot

KOwaVvikov topoyoviov. Katd tig nmpaktikés npénet vo epappolovtol TeEpLopioTikd

emineda 00cEMV.

26



o Apyn twv opiwv docewv : Ol atopukég ekbécelg oe akTvoBoliia, Tov opeiloviot
0TO0 GUVOAO T®V TNY®V OKTWWOPROANONG OT0 TANICIO TOV EYKEKPLUEVOV
TPOKTIKOV, TPENEL VO VTOKEWVTOL GE Opla 00CEMV 1] Oplal Kvovvemv, 1 vraépaon
Tov omoiwv Oewmpeitar pn amodektn (omoyopevetar M vaépPacn TOV opimv
docEWV).

Ta 6pra 606EmMC Yo TOVG EMAYYEAUATIKE EKTIOEUEVOVS KOL Y10 LEPOVOUEVO GTOLO TOL
KowoU givarl dtapopetikd. I'or Tovg emayyeAUaTIKE EKTIOEUEVOVS TO ETHGL0 OPLO TNG
evepyov 06c6emg eivan katd pécov 6po 20 mSv pe péyioto ta 50 mSv, eved KoTd TN
dubpkela TEPLOSOV TEVTE GuVEXOUEVOV €TV OV mpémet va, Eemepvd ta 100 mSv. TMa
LELOVOUEVE ATOLO. TOV KOOV, TO Oplo NG evepyol d6ong kabopiletar oe 1 mSv
Katd TN S1dpKeln VOGS TOVS Y10l TO GOVOAO TOV EQPUPUOLOUEVOV TIPOKTIKDOV. 2T OpLa
avta  ogv  mepiopfavoviar o1 d00€ls WOV opeiloviar  atnv  aktivofolio.  TOV
OTOOTPAOUOTOS KOl OTI 10IPIKES ekbéoels yio droyvwatikods koir Ogpamevtikois
oxomovg. Ta dpla SOCEMS Y10 TOVG EMAYYEALATIKA EKTIOEUEVOVS KO Y10, LEUOVOUEVOL
dropa tov Kovov didovtar otov IMivaka 6.

IMivaxkag 6: Oplo 00£mG Y100 TOVS EMOYYEAUATIKAE EKTIOEUEVOLS KOL Y10 LEHOVOUEVAL
dTopo Tov KOvov

Eidog Opiou ErtayysApotikni -\ A Kowo

EtAola Evepydg 660on 20 mSV avad £to¢ oTaOUIGHEY, 1 mSv ava étog

o€ nepiodo 5 sty

il
Etfjola toob0vaun 86on os: ( J*jf?f‘
150 mSv
15 mSv
500 mSv\.& A
Sépua ¢ ? 50 mSv
500 mSv

xépta & médLa -

Ta oplo evepyoh 00cemc Beomiommkay pe OKOMO TEPLOPIGUO TOL KIVOUVOL OF
OOOEKTA EMIMESU TOV EMAYYEAUATIKA EKTIOEUEVOV KOl TOV UEHOVOUEVOV OTOUWOV
TOL KOOV 0Ot0 TOL GTOYUOTIKG OTOTEAEG LT TV OKTIVOBOAMV.

Ta 6pro 16odvvaung 66oNg YL TOV PaKO Tov 0POUALOD, TO dEPUO KOl TO GKPO TOV
neplhapPavovtal otov mivako Oeomiomnkov pe okomd oty omocofnon duecwmv
AmOTEAECUATOV TNG axTvOPoMMag TV enayyelpatikd exktifepévav. Emonpaiveton 0tt
npdcpatec debveig 0dnyiec mpoteivouy T Hei®O™ TOV 0piov Y1 TO PAKSO TOL HATIOV
Y. Toug emayyeApotikd ektiBépevoug ota 20 mSv. H peiowon avt) avapéveron
GUVTOUO VO, EVEMUATOOEL 0TV EAANVIKY] vopoBeaia.

H avtictoyn péon emota 666m mov d€xetor 0 EAANVIKOG TANOVGHUOS OO TIC PLGIKEG
mY£EG axtivoPoAnong eival g tdEng tov 1 mSv.
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Ta 6plo d0cemg Yo TOVG emayyeAUaTIKA ekTIfepEVOVS glval LYNAOTEPO OO OTL T
avVTIoTOY(O. Y1O. TO. UEUOVOUEVO OTOHO TOL KOWOUL Ol0TL Ol EMAYYEANATIKG
ekTIOépEvoL £yovv TO aTOMIKO OPEAOC TNG omoAafng NG epyaciog Tovg, eivan
EKTOOEVUEVOL KOl KOTOPTIGUEVOL Yo TNV €PYOCio. OV €MTEAOVV, YvOpilovv TOVG
EVEYOUEVOLG EMAYYEALOTIKOVS KIvOHVOLG Yoo TV vyeio tovg, yvopilovv ta pétpa
TPOCTOCIOG Kol AGPAAELNG KOTA TNV £PYOCI0 TOVG Kol OOGIUETPOVVTIOL GUGTIUATIKA
KOTA TNV £pYAGio TOLG

AvtifeTto To pEpOVOPREVE GTORO TOV KOWVOU OEv £(0LV OTOMKO, OAAL HOVOV
KOWOVIKO OQEAOG OO TNV EQUPUOYT LG TPUKTIKNG (.. 1TPIKEG EQPUPUOYES), OEV
etvar exmondevpéva dpo dev yvopilovv Tovg eveEXOLEVOLG KIVOHVOLS Yo TNV VYeia
TOVG, gV Yvmpilovy Ta PETPO TPOGTAGING OO TNV EPUPLOYN UING TPUKTIKNG Kol OV
dOGUETPOVVTOL.

4.2 llpootaocia twv ekTIOEUEVWY EpYalOUEVWY

['a v poctacio Tov ektiBépevov oe aktivofolio epyalouévov Oa mpémet:

(0) va epopudletor n oapy] ™S ortordynons, eSaceaiiloviag 0Tt OAeg Ot
epapprolopeveg mpakTikég elvor TANPMG OTIOAOYTLLEVEC,

(B) va a&ohoyeitor n oo kot 10 péyebog Tov Kvdvvou Kot va e@approleTot 1 opyn
¢ PeATIoTOTOINONG TG AKTIVOTPOGTAGING 68 OAES TIC GLVONKES epyaciog,

(y) va ta&vopovvtor ot yopot gpyaciag oe odpopeg (dveg Ko ot epyalOpeEVOl o€
dlapopeg katnyopies, pe Paon Tig mpoPAremopeveg ETNOLEG 0OGELS,

() va gpappolovror katdAANAL HETPO EAEYYOVL Kol TapakoAoLONONG TV GLVONK®OV
gpyoaciog Kot vo eQappoletor OTOV AmOLTEITOL, OTOUIKY) OOCIUETPIKY] KOL 1OTPIKN
TapaKoAoLONoN TV eKTIOEUEVDV £pYalOUEV@V.

4.3 Taéwvounon kat optoOetnon Twv (Wvwv

Ov ywpor epyacios otovg omoiovg vrmdpyer mibavotnta 1 00cn amd Ekbeon oe
10vtiCovoeg axtivofolics vo vmepPei o 1 mSv ava €rog, diokpivovior o€ eAeyyOueVeS
K1 emPlenoueves (OVES S 0k0A0DOWG:

Eleyyouevn {ovn: ke meployn néca oty omoio evoyetar va yivel vaépPaon tov 6
mSv £mcing.

Empierouevny {coovy: Bewpeiton kdbe meproyn oty omoia evogyetor va yivel véppfaon
oV 1 mSv emoing kot 1 omoia dev Bewpeitar eheyyopevn Lov.

2T1C 10TPIKEG EQOPUOYEG TOV OKTIVOROM®Y, ¢ eAeyyoueves (dves yapaktnpilovton
petald GAA@V ot aktivoAoywkol Kot aktvobepamevtikol Bdiapol émov Ppickovron
gykateoTUéva ToL Unyoviuota, ot Bdiapot BpoyvBepameiog, ot aibovoeg OmOL
Bpiokovior eykaTecTNUEVA TOL PNYOVILOTO OTEIKOVIONG TNG TUPNVIKNAG 10TPIKNG, Ol
YOPOL dtoyeiplong paSIOPOPUAK®OV KOl POSIEVEPYDY KOATOAOITOV KOl TO OWUATIO
woobepamneiag. Q¢ emPremoueveg (oveg yopoktnpilovtal ot YdpotL TV YEPIoTNPimv
TOV UNYOVNHATOV £E® amd TOLG BoAdpovE Kot YeVIKOTEPO Ol Aoutol Ydpol T®V
EPYOOTNPIOV GTOVG 0TOi0VG 1) TPOGPaon eivar EAeYYOUEV.
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H eleyyouevn {ovny mpémet va. givor capmg oprofetnuévn pe KatdAAnAn ofuoven Kot
N npdécPacn 6° avt vo EMTPENETAL LOVO GTO €E0VGLOOOTNEVO TPOSMTIKO. E1dikd
pétpa pémel va Aoppdvoviol dote vo KoADTTouy petalld dAlmv v €i6000 Kot TV
¢€odo atouwv. To mepifdrriov epyaciog mpémer vo eAEYYETAL CLVEXDS KOl VO
TPOYUATOTOOVVTOL UETPNOELS TNG POOIEVEPYELNS, TMV OO0GE®V KOl T®OV PLOU®V
d0CEMVY, EVAD TO OVTIOTOUYO OMOTEAEGUHOTO Vo KoToypdgovtal. Aviioyo pe TOV
Kivduvo oV amoppEet amd TIG TYES KOl TIG OVTIOTOLYES EPYACIES TPEMEL Vo KdIdOVTAL
OYETIKEG 00N YiEG Epyaciag.

Xmv emplemduevy (ovn mpémer vo, tomoBeteiton  KOATAAANAN onpoven  OTov
armorteitar, vo emPAénetor 10 TEPPAAAOV epyaciag kol vo gkdidovtor odnyieg
gpyaciag avaioyo He TOV Kivouvo amd akTivoPoiieg mov amoppEet amd TIg mYES.

4.4 Taéwvounon twv ekTiOEueVWV epyalouEvwy

Ov  emayyeApoatkd  extifépevolr  gpyoaldpevor, vy  Adyovg  emifieyng ko
TaPaKOAOLONONG, KATATAGGOVTOL 0TS akOAOVOES Katnyopies:

Katnyopia A: o1 extibéuevor epyalduevor mov evoéyetar va Ogytodyv evepyod o00on
ueyorvtepn amd 6 mSv ava. £tog.

Katnyopia B: o1 extiBéuevor gpyolouevor mov evoEyetal va. Oextovy evepyod 00N amo
ImSv éwc 6 mSvy ava éroc.

4.5 Métpa mpootaoiag Twv ekTIOEUEVWY EpyalouEvVwV

Ot emayyedpotikd eKTIOEUEVOL, TPEMEL VO EVILEPMDVOVTOL Y10 TOVG KIVOUVOUS TNG
vyelog mov amoppéovy amd TNV EPYACIO TOVG KOL VO TOVG TOPEXETOL GUVEXNS
ekmaidevon o€ BENATO AKTIVOTPOCTAGIOG.

H gpappoyn tov pétpov mpoctaciog tov ektiBépevov epyalopévov mpémel va
nopaKoAovOeital amd Tov VTELOHLVO AKTIVOTPOCTUGIOLG.

4.6 Extiunon tng ékBeong twv epyalouévwv

IMa tovg epyaldpevovg g kotnyopiag A, N EKTIUNCT TOV OTOMIK®OV dOCEMV TPETEL
va glvarl cvotnuoTiky kot otnpileton katd KOplo AGYo OTIG UETPNGCEIS LE OTOMIKA
docipetpa. Ta docipeTpa yio TNV aTOUIKT] OOGIUETPNON TOV €PYULOUEVOV OTNV
EMéda etvon Ta docipetpa Oeppopotatvysiog (TLDS). Ta docipetpa avtd dtatibBevton
Kot HETpdVToL KéBe pnva amo to tunua Aociuétpnong [pocswmikov g EEAE.

[N tovg epyaldpevoug g katnyopiog B n mapakorobOnon pnopet va enttevydel gite
Le GLALOYIKN €lTE pe ATOUIKN dOCIUETPNON.

H EEAE 1tpei to enionuo apyeio d0cemv OA®V TV S0GIUETPOVUEVOV TNV EAANVIKY
Emxpdrein. Ta Ooociuetpikd ototyeio Koatoywpodvtor kol apyelobetodvrol yio
YPOVIKO O1doTnUa TOVAGYIoTOV 30 £TOV HETA TO TEAOG TNG EPYACIOG TOV GUVETAYETOL
éxBeon oe wvtilovoa axtivofolria. Xe mepintwon vrépPaong tov ITEA kot tov opiov
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docewv N EEAE o€ cuvepyosio pe Tov vréubouvo axtivopuotkd o1epevva o aitio 1ov
umopel va odnynoav o€ vt aSloAoYOVTOS KLPIWG TIG TPAKTIKEG TOV eapudlovian
omd TO TPOGMOTIKO.

4.7 ApY€C TNG AKTIVOTIPOOTACLAG KATA TIS LATPLKES EKOEOELS 0€ akTIVOoAia

Qc wrpwkég ekbBéoelg oe  axtvoPfoAld  oVUE®VA  HE  TOVS  KOVOVIGUOVG
OKTIVOTTPOGTAGIOG VOOUVTOL 01 akOAoVDES eKBETELC:

a) M ékbeon TV acbevov mov vrofdiiovial 6€ TPk ddyveon 1 Bepamevtikn
ayoyn,

B) N ékBeon TV aTOH®YV AOY® 10TPIKNG TapAKOAOVLONONG 6TO TAAIGLO TG EPYOGIOG
TOLG,

Y) M éxbeon atépov oTo TACIGLO TPOYPOUUATOV TPOANTTIKNG OTPIKNG OE
(QUOI0A0YIKEG opddeg TANOLGOD, (OTTmG T.y. N €&€Taon HACTOYPAPING OE YUVOIKEG
dvo tov 40 et@v), mov yopaktnpiloviolt MG LYNAOD KvOHVOL ylol TNV EUGAVION
Kol vosov,

4.7.1 Apy1 TG AULTIOAOYNONG OTIG LATPLKEG EKOETELG

H apyn ™g autioAdynong otic watpikég ekBéceic oe axtvoPoiia, epapudletor oe d00
emimeda:

o) 2 eminedo mPOoKTIKIC

O1 d10yvVOoTIKES KO OEpamEVTIKES TEYVIKEG OUTIOAOYOVVTOL GE €0VIKO EMIMESO MG TPOG
10 TPOGIOKOUEVO OPeL0G amtd v E1dkn Emitponn lovtilovodv kou un lovtilovomv
AxtwvoBolmv tov Yrovpyeiov Yyeiog.

B) 2e eminedo eletalouévov 1 Oepomevouévou :

H epappoyn pog mpoktikng mpénet vo lvon kKAViKQ ortioloynuévn ev’ oym tov
oTOYOV NG £KBeoNC Kol  TPOGAPUOCUEVT] OTIG KMVIKEG €VOEIEES TOV eKTIOEUEVOUL.
Tnv telikn evBovy yia TV A1TOAOYNON TG €kOeE0NC Kol TNV OTOQLYN TEPLTTNG
éxBeomg £xet 0 1TpdG TOV TpaypaTonotet TV EkBeon.

4.7.2 Apy1 ™G BEATIOTOTIOMONG OTIG LATPLKEG EKDEDELS

XOupova pe v apyn ™ Pertiotomoinong OAEG ot aTOAOYNUEVEG 10TPIKEG EKOEGELS
o€ axktivofoAia vrakovovy otnv apyn s ALARA.

Ewwotepa 1 dwadikacio PeAtiotonoinong npénel va mepthapfavel v €mA0YN TOL
KaTdAANAOL eE0MAMGLOD KOl TN SCEAMON TNG TOOTNTAS TMV XPTCLOTOLOVUEVOV
pebdOwV.

4.8 Aiayvwotika enimeda avagpopag (Diagnostic Reference Levels):

H opyn tov opliov 0dcemv, oydel €€ opiopod yioo Tov TANBLGUO Kot Yo TOVG
EMAYYEALOTIKG EKTIOEUEVOLG, VD avTIBETO OEV 1OYVEL Y10, ATOUO TOL LTOPAALOVTOL
0€ OITIOAOYNUEVN 10TPIKN Odyvoon 1M Oepamevtikn aymyr, O0edopévov OTL O
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eEetaldpevog etvat 0 AUEGOC amodEKTNG TOV 0PELOVG amd TV eE€taon. H €kbeon tov
ao0evoig oe axtivofoiio givon omodektn, HOvov Otav 1 mpotewvouevn eEétaon M
Oepaneio eivor KMVIKE a1TioAoynuév Kot 1 OKTIVOTPOGSTacior Tov acevoig Katd v
epapprolOpevn TPOKTIKY BEATIGTOTOINUEVT).

Yta mhaiota TG PEATIGTONOINGNG TG OKTIVOTPOSTOGiNG TOV 0sBevois epapproloviot
To JlyvooTikd enimedo avoaeopds (AEA). Q¢ AEA opilovtor eninedo d6ong yio
IOTPIKES OKTIVOOLOYVWOTIKES TPALELS, YO TOTOTOLUEVES ECETAOEIS OUAd®Y 0cOEVDV
KOVOVIKNG OLOTANGNG KoL Y10 EVPEMS XPNOULOTOLOVUEVOVG TOTOVG eEomMapov. Ta
emimedo autd dev Oa mpémer va vmepPaivovionr Otov epappodleTon pio opbn kot
KOVOVIKT] TPOKTIKN KOTO TIC TUTOTMOMUEVES OlOOIKOGIEC KOl GCLVIEAOVV OTN
BeAtiotomoinon g oaktwvompootaciog Ponbdviag vo amo@edyoviol Ot TEPLTTA
VYNAEG 00GELG GTOV 0oOEVN.

4.8.1 AEA otnv eneppoatikn kapdlohoyia

Otv dwdwaocieg emepfotikng kapdoroyiog oeevog Ogv  elvar  mhvio  opIydS
SYVOGTIKEG, APETEPOL deV UTopovV To 1010 VKOAN va TvTomomBovV, KLpiwg AdY®
TOV 010POPOV TO060 TNV avatopio 660 kot otV mabdoroyior HETAED TV acOevdV.
[Mopora avtd, n Béomon AEA yuw avtéc T1g Sadikaocieg €xet depevvnbel oto
TapeAOV Kot M avaykototnTd TG Toviletan 1dwitepa 0TI TPOGPATEG GYETIKEG
oonyles. Ta peyédn 1o omoia éxovv ypnowwomomBei ywoo 1 Béomon AEA yuw
dwdkaciec emepfotikng kapdioroyiag givar n cuvolkr tu DAP kot o GuvoAlKog
YPOVOG OKTIVOGKOTNONG. X OPICUEVEG TEPIMTMGELS EYEL €mMiong ypnoonombet o
ovvolkog apBuodc frames CINE kotoypagng kabdg kot 1 60on (1] To air kerma) 610
IRP. "Exovv erniong Oeomiotei AEA oyetikd pe tv amddoomn TV GUCTNUAT®OV 1 To
TPOTOKOAA EEETAONG TTOL YPTGLULOTOOVVTOAL KOTA TG emepPatikég dradkacies (..
d00T1 16000V GE GLYKEKPLUEVO OpOTOLL).

Me oxomd v Tvmomoinom, 660 avTd givol £QIKTO, TOV SOOIKOGUDV ETEUPATIKNG
KapoloAoyiag, &xel mpotadel 1 Katnyoplomoinon Ttovg avaAoya Pe TNV TOAVTAOKOTNTA
tovc. Ewwd vy v oayyelomhaotikn otepoviwaiov aptnpiov  (Percutaneous
Transluminal Coronary Angioplasty — PTCA) éyet mpotabei (IAEA 2009) o
YOPOKTNPIGUOC TOV SOdIKACIOV amd Eva deikTn ToAVTAOKOTNTOG, 0 0moiog e€apTdTan
a6 KAMVIKOHS TapayovTeg, ol omoiot giva:

. 0 apOUOS TV amoPpoyUEVEOVY ayyeiwv oTa ool yiveTon eméuPoaon

. 0 0p1OUOG TV SLPOPETIKAOV 0DV PAAPNG ot oryyeia

. 0 0plOUOC TOV amOPPAEEDV TOV EVUTTAPYOLV Yo, OACTNUO HEYOADTEPO TMV
TPLOV UNVOV

. 0 Babudg otpéPrwong Tv vtd eE€Taon ayyeiwv

. 0 apBudg v stent Tov TorobetovvTon 6e dtakAddwon ayyeiwv

Me Bdon ta mapardve vroroyiletor o deikTng TOAVTAOKOTNTOS TNG OladIKaGioG Kot
0T KATOTAGGETOL G 0L OO TIG TPELS VITOKATIYOPIES: amAr), LETPLOL 1] TOAVTAOKN.
Ta AEA yio TG oLYKEKPUEVEG OOOIKAGIEG HUTOPOVV VO SLOY®PICTOVV  OTIC
avtioTtoryeg vrokatnyopies. Evallaxktikd, otnv mepintmon mov ta AEA eivar eviaia,
TO, EPYOCTNPLO. LTOPOVV VO, TOL GUYKPIVOLV UE TIG TOMIKES TILES QPO EQPAPUOGOVV GE
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avtéG  OopHmoE OYETIKEG UE TN TOALTAOKOTNTO TOV  SlOOIKOCLOV OV
TpaypoatoromOnkayv.  Avtiotolyoa Umopovv  va  KoartnyoptomomBovv  yio TNV
TOAVTAOKOTNTA TOVG 01 dadIKaGieEG ELPVTELONG PNUOTOOOTN 1 ATVIOWMTY AVAAOYW e
10 €100¢ NG OLOKEVNG TOL EUPLTELETOL (CLUPATIKN 1 OUEIKOIAIOKT) KOl Ot
Jtdkaoieg KOPOOKNG KATOAVONG HE POSOCLYVOTNTES OVAAOYO HE TO €100¢ NG
appuOuiog mov avipeToTileTOL.

Ta AEA xoBopilovtal oe €Bvikd emimedo PEC® LTOVPYIKNG OTOPAONG EMELTO OO
oyxetikn ewonynon g EEAE, pe Baon 11 vdpyovoeg epaprolOUeveg TPOKTIKES Yol
k@O eE€taom. Toppmva e TIG oyxeTikég Olebveic odmyieg, kdbe dpvua mpémer va
OLYKPIVEL TIC HECEG TYWEG TV OOGIUETPIKMV HEYEDDV TOL pE T avTicToyo €BviKd
AEA. Av mopatnpeiton cuotnpatikn vaépPfacn tov AEA, 10t ta aitid g Oa mpénet
va dtepevvavton kol va ovoalntovvror stoplwtikég evépyeleg. QoT0G0, 1 EPOPLOYT
tov AEA mpémer vo mpaypotomoteiton pe gveMéio, €161 OCTE VO EMTPEMOVTIOL
VYNAOTEPEG DOGELS OTOV KATL TETOWO EMPAAAETOL Yoo KAVIKOVG Adyovs. H gveh&ia
omv epoppoyn tov AEA sivor wdwitepa onuovtikny otig dodikacieg emepfotikng
Kapdoloyiag katd T omoieg mapdyovteg Om®S 1 TOAVTAOKATNTA TG O1AOIKAGIOGC, T
eunepio tov  engppatiotdv  latpodv  Kopdoddymv Kot T COUATOUETPIKA
YOPOKTNPLOTIKA TOV AGHEVAV, HTOPOLV VO 00NYNGOVV GE UEYOAO EVPOS SOCLUETPIKMV
peyebov. Xe kabe mepintowon, N epoppoyn twv AEA amd to dpoduato pmopet va
anoteréoel éva epyareio evatsOntonoinong dGAwvV TV gumiekopévav ot BELTA TOL
apopovV TN PEATIOTONTOINGN TNG AKTIVOTPOCTAGING.

Ytov Ilivaxa 7 didovtar ta eBvikd AEA evnAikav yio Tov ¥pdvo aKTIVOGKOTNONG Kol
10 cuvolkd DAP tov kupidtepwv dadkacidv enepPatikng kopdloroyiog, Kabdg Kot
Y10 TOV OKTIVOGKOTIKO puOuod air kerma kou to air kerma avé frame xotd tv cine
Kataypoen £i6000 opotdpatog vepol miyovg 20 cm, 10 omoio Tpocopoldlel evijaiKa
e€etalopevo HEGOL GOUATOTLTTOV.

IMivaxag 7: E6vikcéd AEA gvniikov Enepfatikng Kapdroroyiog

Xpovog KAP
Awdikaoio OKTIVOOKOTTNONG ,
(min) (Gy-cm’)
Awyvootikn otepavioypogio (CA) 6 53
Awdeppukn otepaviaio mapépuPacn (PCI) 18 129
Eupgoutevon pnuatoddtn (PMI) 7 36
Kopdiokn katdloon Le padltocuyvotTnTes
(RECA) 40 146
PuBuog air kerma xotd mv axtivoskonmon )
oy €16000 OUOIMUATOG VEPOD TTAYoLS 20 29 mGy/min (20 — 25 cm FoV)
cm
Air kerma avd frame cine katoypagng otnv 0.23 mGy/frame (20 — 25 cm FoV)

£16000 ouolduoTog vepoy mhyovg 20 cm*
*QMOOTACH €0TIAG-OMOLWMATOC 60 cm, EAAXLOTN ATIOOTACH £0TIAG - AVLXVEUTH

32



4.9 AkTivompootaoia eykUov /KUUATOC KATA TIC LATPLKES EPAPUOYES

Q¢ YVOoTOV, 01 GUVTEAECTEG EMKIVOLVOTNTOG TNG OKTIVOBOAING Yoo TNV guPpuakm,
Bpepkn, T vnmok Kot Ty Toudikn nmAkio ival cLYKPITIKA HEYOADTEPOL TV
AVTIOTOlY®V Y10 TOVG eViAMKEG. Q¢ ek ToUTOV Tpémetl va. divetar Waitepn TPoooyn
oTNV UToAdGYNOoM Kot 11 BEATIGTONOINGT TOV GYESUCUEVAOV 1OTPIKOV EKOECEDV OTIC
omoieg vmofailovtor pHEALOLGEG UNTEPEG, MOTE Vo EAayloTomtoteitan 1 ékBeom Tov
KUNUOTOG € 10vTiLovsa akTvoPoAia.

4.9.1 Emdpaoelg TG aktivofoAlag 6To Kuo@opoUpevo atdi

Ta Broroyucd amotedéopota 6To KONUo A0ym g £kbeong g pEALOLGOG UNTEPOC GE
tovtilovoa aktivoPoiia, SlaKpivovTal G GTOYAGTIKA Kol AUESO (|11 OTOXAUGTIKA).

Q¢ oT0Y00oTIKO amoTéLESHO TG aKTVOPBOANONG TOL KuNpatog Bempeitor o Kivouvog
Y pedvion Kopkivov 1 Asvyorpiog gite otnv modky nikia gite oty peTénsita
Con, o omolog vmapyel kaB’ OAn TN dSpKelL TS KUNONG Kot glval avdAoyog tng
1600VVaUNG dO0NG aKTIVOPOAING GTO KUTULA.

H mbovotnta supdvions otoyootikov OmoTEAEGUATOV OTO THV GKTIVOPOLINGH TOD
KOHUOTOG gival 2 €ws 3 popég ueyaldtepn omo v avtioroiyn milovotnTo twv eVhAIKWY
(0,015% ove. 1 mSv) kou opiBuntike, ion ue v avtiororyn mOavotnto. yio 10, TaLoLd,
uéxpis nhikiog 10 etwv.

Q¢ dapeca  Proroyikd amoteréopatro oamd TNV okTwvoPoAia  oTo  KOMUO

yopoaktnpilovron To axdlovba:

- 1M armotuyio ELEVTELONG TOL YOVILOTOMUEVOL Mapiov 61O PAEVVOYOVO TG UNTPOG
Kot 0 Bavartog Tov gufpvov

- 1M ovoTmAacio T®V opydveVv Tov EUPPHOL

- 1 pelwon Tov delkTn VONUOGHVNG

- 1 OlVONTIKT) LOTEPNON

Ta queca PoAroywd amoteAéopato oto Komuo e€aptavtatl (o) amd TNV 16000V

doom axtivoPforiog oto kKOmua kot (B) amd v gfdopdda T KOMONG KATA T GTIyUn

™G aKkTVOBOANONG.

4.9.2 EZdptnon amo v toodvvaun §6on aktivooAiag oto Kumua

INo ™y gpeavion dueocov amoteleopdtov 610 Eufpvo, 1 00on 0o mpémer va
vrepPel katOPM TO 0m0oi0 Yo TOV GvOp®To givar dve Tov 100 mSv. Axoun ko
YO TIS OTPIKEG OYVOOTIKEG — TEXVIKEG LYMANG 000mg Ommg my. M aEOoVIKN
TOHOYPOQia, 1 amOPPOPOVLEVT OO0 GTO KUMUO OTAVIDG Umopel vo TANGLACEL TO
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KOATOOAL avtd. Apo 08V OVOUEVETAL VO, EUQOVIOTOOV GUEGH OMOTEAEGLOTO TNG
aKTIVOBOALNG 6TO KLOPOPOVLEVO Tondl KaTd TIG GLVNOELS OOYVOOTIKES EKOECEIS TNG
EYKLLOVOVGOG UNTEPOGS.

Ewwd oty emepfotikn kopdtoroyia, n 66om o610 EUPpvo TpospyeTal KLUPImG amd
okedalopevn axtivoforio ko givor emiong pukpn (g TaENG TV Alyov mSV vmod
Wwitepa ducpeveic ouvOnkeg axtivofOANoNG) Kot TOAD HIKPOTEPT OO TO KOTOPAL
EUPAVIONG AUECOV OMOTEAECUATOV.

4.9.3 EZaptnon amo v eBSopdda tng kunong
Ta dpeca amoteAéopato 6to KiMuo €€aptdvTal amd TN QAN TNG AVATTLENG TOV
Konpatog (efdopdda kdmonc) Katd tn otiypn g aktvoBoinong. [T cuykekpéva:

In paon: H pdon amd m cOAAYN péypt TV epeidTeLoT Tov UPpvov 6to PAevvoydvo
™G UTPOS (TPMTEG dVLO EROOUAIES).

2n pdon : H @don g peilovog opyavoyéveong mov dtapket péxpt v 8n efdopndda
HeTd T GOAANY.

3n paon : H edon ™ avantuéng tov eufpdov mov dwopkel and tnv dydon mepimov
efdopdda péypt ™ yévvnon kot mepAapPavel T Ao ™G Kuplog SmAacng Tov
KEVTPIKOD VEVPIKOD GLGTHATOG amd TV 81 péyptL v 151 efdopdda.

Ewdwotepa kol 66ov agopd ta dueca PloAoyikd aroteAéopato and v axtivoBoiio
070 KONUA 1YoV T KOOV

- H amotuyio epedtevons tov yovipomotnpévov mapiov 6to PAEVVOYOVO TG UTPOGS
kol o Bdvatoc tov euPpvov eivar m mAEov mbovi emidpacn peyGAwV 00GE®V
aktvoBoAiag (>>100 mSv) katd v wpown zmepiodo ¢ eykvpoovvne. To
anotéleopo avtd eivor OVOKOAO vo peretnBel kol 1 gykvpoovvn dev Ba yivel
avinmry. H zmpoun mepiodoc g €yKLHOGUVIG avTUETOTILETAL YEVIKDOG GOV
ePi0d0C YOUUNAOD KIVOUVOVL OTtd TIG EMATOGELS TNG OKTVOPOALNG.

- H dvormhacio Tov opydvev tov gufpvov gpeaviletarl katd tn 0e0TEPN PAGT TOV
agopd Vv 31 g v 8n gfdopdda ™ KONong Hetd v vrépPacn TOL GYETIKOV
KatoeAiov. O kivovvog dvomhaciog eEaptdrTor amd TV TEPiOdo TNG OPYAVOYEVECTC
KATA TO XPOVO NG aKTVOPOANCTG Kot elval avénuévoc katd ™ odpkela g TAEoV
OpacTNPLOG PACTS TOL TOAAATAAGIACUOD TOV KUTTAP®MY Kol TG S10pOPOTOinonG TV
0pYAV®VY TOV OVOTTOGGOVTOL.

- H peiwon tov deiktn vonpoosvvng &ival avaioyn g amoppoeovuevng 0O0NC.
Ewwotepa yro kdBe Sv amoppopovpevns d6omg katd tnv 81 g 151 efdopdada amd
™ LAY, avapévetal peimon Tov deiktn vonpoosvvng katd 30 povddes. [a doon
100 mSv 1 avapevoupevn peiwon tov deiktn vonuoovvng eivar 3 povadeg. H
emidpaon ¢ aktvoPoriog oto deiktn vonuoovuvng katd tnv ékbeomn petd ) 16m £mg
™V 251 gfdopdda givar Arydtepo mbov).
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4.9.4 'ExBeom yuvaikwv o€ Lovtifovoa akTivofoAia yla latplko§ 6KOTIOUG

Mo v amopuynq g avaitiag ékbeong oe 1ovtilovoa akTvofoiios TOL KLNUOTOG
TPEMEL VO akoAoLOOVVTOL €101KEG O1001KAGIEG, Ol10TOlEG QPOPOLY YLVAIKEC ©E
avamopoymyikn nikio, ot omoieg mpoxkertar va vwoPfAnbodv 6e KAmOw 10TPIKY
éxbeon).

Apywcd, mpémel va dlepevuvnOel TPOCEKTIKG Ad TO TPOCHOTIKO TOL €PYOSTNPiov 1M
mlavotnTo va etvar £ykvog n yvvaiko 1 omoio TpoKeLTat va VIToPANOel otV Tpikn
éxbeon).

Oa mpémel va vmapyel oe gpeavny Béomn oto epyasthiplo Tapméro TG omoing TO
nepleyopevo Ba vmevBupiler otig efetaldpeveg OTL TPEMEL VO EVILEPDOGOLV TO
TPOCHOTIKO TOV €PYUcTNPiov Yy mBavh €yKvpooLvn. Xtn cvveyela mpémel va
depeguvnet d1e€odikd 1 mbavoTTa 1 acbevhg/eetalopevn va gival €ykvoc. Eav
anokAelotel N mBavotnTa gykvpocivng, tote N eE€taon unopel va mpaypotonomOet
ommg &xel mpoypoppatiotel. Ze avtifetn mepintmon, n e€taon npénet va avaPinbet,
péypt v emdpevn mepiodo N va mpaypotonombei dokipacia (test) eykvpoovvng Tpv
v eE€taom.

e mepintwon mov 1 ékBeon mpaypoatomomBel mpv yivel avTiAnmin 1 €yKvpooHVY,
amorteiton 1 AUEST EVIUEPMOOT) TOV/TNG YUVALKOAOYO.

IMa axtivoloykéc eEeTAGEIS e TN UNTPOL EKTOG TG KOPLOG OEGUNG TNG OKTIVOPOATNG
(axtvoypagia Bdpako, akTvoypagio avyéva, aKTvoypogio. AKpwV, LOcTOoYpoQia,
aKTvoypagio 000vtwv, afovikn Topoypagio KEQaAng Kot Bdpaka, KAT) 1M 006T GTO
Konpa tvon waitepa younAn (<ImSv).

Mo eEetdoelg O0mov oaxtvoPfoleitonr 1 KolMokn y®po (). aEOVIKY TOHOoypoapio
KowMag) mpémel va aEloAoynBobv Ta dedopEVe TG TPIKNG €kBeong amd QLGIKO
WITPIKNG Kol Vo, eKTIUN el evOEYOUEVMS 1] dOCT KO 0 OXETIKOG Kivouvog.

e mepintwon emPePaiwpévng eyKopooOvng mpémetl va. eEeTacTovY HETAED AAA®V:

I. H dvvatdmta ypnonsg eVOAOKTIKGOV OlyvVOoTIKOV Hedddwmv, mov 0dnyoldv o€
YOUNAOTEPN 1 UNOEVIKT OO0T 0TO KOMUO, AaUBAvovTag OU®G vwoyn Kot o Tavd
LELOVEKTILOTO TV HEBOO®V QVTMV.

[l. H dvvatdémra n e&€taon N n Oepoameion vo avaPindel yio petd tov Toketo,
otabuilovrag Tov Kivouvo Kot 10 QAo TOGO Yo TN UNTEPO OGO Kot Y10, TO oo,

2T1¢ TEPWTMOOELG TTOL M Kabvotépmon g eE€taong N g Oepameiag dev etvar KAvikd
amodektn, 1 e&étaon N N Bepaneio mpémel va mpaypatomombel apov Anedel edm
HEPYVOL Yo TNV €AaloTOTOiNon TNG 000MNG OT0 KuMUa. oT1000, M UEPLUVA OEV
TPETEL VO EMOPA OPVNTIKG GTNV OMOTEAECUATIKOTNTA TG €EETOIONC 1} TNG Oepameiag.
H 8601 610 KvoPopodevo mondl mpémel va eKTIUNOEl TPV TNV TPAYHOTOTOINGT TG
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eEétaong N ¢ Oepoameiog war, v eivon okOMPO (oNUovTiKn 066M) Kot HETE TNV
OAOKANP®OT TNC.

Y& TEPMTMGELS EKTOKTNG aVAYK™NG, Oov M {on ¢ untépog PpiokeTon 6€ Kivouvo Kot
npénel vo, mpaypoatorombet dueca pa eE€taon 1 Oepamneia, dev elvar mhvtote duvatdv
VO EQOPHOCTOVY TO TOPATAVE. LTIG TEPUTTAOCELS OVTEC Elval W1aiTEPA CNUAVTIKO VOl
extiunOet o xivévvog yuo o Kvo@opovuevo modi amd v mbavny ékBecn Tov oV
ovtiovca aktvoPorio. o T0 oKomd avTO M AETTOUEPNG KOTAYPOPY] OA®MV T®V
TEYVIKOV TAPOUETp®V NG €kbeong eivor avaykaio, dote va dlevkoAvvOovv ot
OToUTOVLEVOL LTTOAOYICLOL.

Emonuaivetotl 6t1, cOp@mva LE TIg oXeTIKES KotevBuvinpieg odnyieg g Evpomaikng
"Evoonc (Radiation Protection 100), yio d00€1g 6T0 KuMpa pkpdtepeg v 100mSv n
OL0KOT] TNG KUNONG TPEMEL VO, OTTOKAEIETON.

Abdoeig 610 Kumpo peyardtepes tov 100mSv dev avopévetol vo TpoKOYOLV oo TIC
ocuvnbelg dayvootikég eetdoelc, mapd povo amd v aktvobepamneia, Tig Bepamneieg
LE POOLOPAPLOKE KOl EWOIKES OLYVOOTIKEG £EETACELS (.. emeuPaTikég dladkaoieg
Kot 6VVOeTEC €EETAOELS AEOVIKNG TOLOYPUPIOG KOTAMOKNG YDPOC).

INa d6ce1c oto komua >100mSv, N andeacn ywo T SKOTH TNG KLNONG GVIKEL
OMOKAEIGTIKA O0TO OKOYeEVELWNKO TEPPAAAOV TOV KLOEPOPOVUEVOL TTandtov. [lpdta
pEmeL vo, ovoAvBovv kat culntnBodv pe Tovg €101K0VE, TO WITPIKA dEOOUEVO KOl Ol
TUYOV  EMATAOCES O©TO 7ol Kot  ovvekTunBovv owoyevelokol, KOW®VIKOL,
YUYOAOYIKOl Kot TPoowmKol mapdyovieg. e Kabe mepimtwon, emonuaivetor Otu
ocvpemva pe to Radiation Protection 100, akoun kot yio 666€lg 6T0 KON g TdENG
TOV UEPIKAOV EKATOVTAS®V MSV, 0EV GLVIGTATAL, GE OAES TIC TEPMTMGELS 1] OLOKOTY)|

™G KuNoNg.
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TEXNOAOT'IA EIEMBATIKHX
AKTINOAOTITAX

H Boowkn apyf Tov oYNUATIGHOD €IKOVAG 0V SLOPEPEL LETAED TNG OKTIVOYPAPNONG
KOl TNG OKTWVOOKOTNGNG, TOL YPpnoluomoteital otnv eneuPartikny aktvoroyio. Mia
YOPIKA OPOLOPOPON déour akTiveov-X aAANAETIOpa depyopevn amd Tov actevn kot
LETATPENETAL OE L0 YOPIKE OVOUOOUOPPN OEGUN OV TPEMEL VO OMEIKOVIOTEL [UE
YPNOT EVOC AVLYVEVTIKOV GLGTNOTOC.

21 mEPINTOON NG AKTIVOGKOTNONG OU®G YIVETOL OTEIKOVIGT GE TPAYULATIKO YPOVO.
Avtd anortel peydho apfud ddoyikdv eikovov (frames) kat yuo vo teplopiotel M
doom otov acBevn mpémer va pewwbel m pon g déoung TV oktivov-X pe
amotédeopa avénuévo BopvPo ewdvoc. ‘Etor ot onpaviikdtepeg O10popég TV
CUCTNUATAOV  OKTIVOGKOTNOTNG KOl KAOGGIKNG  OKTWVOYPAONONG  0QOpovV  TIG
QTOLTHOELS OTNV OTOSOTIKOTITO TOV OVIYVELTI KOl TN YPNOT CLUGTIUATOV AVTOUATOV
eAEYYOL NG dEoUNG.

Ta Bacucd pépn evOg AKTIVOGKOTIKOD GLGTHHOTOG TapovGtalovtol 6to Xymua 14.

- - oBovn(sg)
- Video cameran CCD
ZUOTHHA PAKUWV
EvaAAakTika: E . 2
EMITES0GC AVIXVEUTAS n - VIRRIRISEOVTS
A

AVTI-01aYUTIKO S1d@payHa

Sessessossess o AO'GEVﬁQ

KAivn

®iATpo

r—oﬁ 7 ZUGTHMA TTEPIOPICHOU BEGHNG

m~ Auyvia akT. X

AC —49c_1< MevvATPIa UYPNANQG TAoN G

Xy. 14: Ta Bacikd pépm evOg GLOTHHATOG OKTIVOGKOTNGTG.
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Y10 Zynua 14 dev onuetdvovrat: o OdAapog 1ovTiGHol Yo T LETPNOT TOL YIVOUEVOL
doong-empavewng (Dose-Area Product — DAP) mov @épet m Ke@oAr g Avyviag
aktivov-X, o Bpayiovag tomov C (C-arm) o omoiog @épel v Avyvia aktivov-X kot
T0 oOOTNUO OviYvevong Kol o€ cLVOVACUO HE TO OYedlcHd NG KAIvg (TOmOL
TPOPoAOV) emTpémeEl TNV AW SLAPOP®V TPOROA®Y Ywpig peTakivnon Tov acbevn,
KO TO GLOTHUOTO EMEEEPYAGTOAG KOl ATOONKEVOTG EIKOVAG,.

Tomkd cvomuato axtivookoéTnong oty enepfatiky kapdoroyia mapovcidlovtal
oto Zynua 15.

I 4

Xy. 15: Tomikd cvotipata ereuPatikng Kapdloloyiag He Eva ovixVeLTN (EVIGYLTNG EKOVOG, OPLOTEPH) Kot 600
vy veVTég (eminedot aviyvevuTés, de&id).

o 10 OKTWVOOKOTIKG GUGTAUOTO 7OV  YPNGULOTOOVVIOL OTNV  ENEUPATIKY
axtivoroyio €govv Beomiotel e1dKéc mpodiaypapéc (IEC 2010). X cvvéyewa yiveton
avaQOpl OTO  ONUAVTIKOTEPE  YOPUKTNPIOTIKA TOV POCIKAOV TUNUATOV VO
OKTIVOGKOTIKOD GUGTHUOTOG Kot 1dtaitepa 6€ ovtd mov oyetiCovion pe v
OKTIVOTTPOGTUGIO TPOGMTIKOD KOl AGOEVT.

5.1 Hapaywyn kat Stauoppwon ths dSéoung aktivwv-X

Onwg kol 6T0 KAIGGIKA AKTIVOSLOYVOGTIK( GUGTHLATO, 1 TOPOY®YT] TOV oKTivev-X
TPOYUOTOTOEITOL GE OKTIVOAOYIKT Avyviol LE TNV €QOPUOYN LYNANG TAONG Ao TN
YEVVITPLO. TOV GLGTHLOTOC, 1) 07010 TTpEYEL TV amapaitnty niekTpikn| woyd (100-150
kW).

Ev ovuvvtopio, m oéoun tov oktivov-X oamotehel axtivoPoAioc mEdMONG Kot
YOPaKTNPIOTIKN akTvoPBoria (BA. mapaypdeovg 1.2 kot 1.4) mov exméumovrtal dtav
peopo nAektpoviov (tng tdEemc v MA Tov 160dVVApET 1e 6-10% NAEKTPOVIO. OV
SEC) EMTOYLVOUEVMV UE XPNON LVYNANG Tdong (Sapopdc duvoutkod petold 40 kot
140 yuadov V 1 KV) mpoonintovv oty Gvodo kot oAANAETIOPODY HE TO LYNAOD
ATOUIKOD 0p1OLOY VAIKO OVTNAC.
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Evod n yopaxtnpiotikn aktivoPoAio €£xel 0ed0UEVES TIES EVEPYELONG TTOV €EOPTOVTOL
amd TO LAIKO TG avddov, N aKTivoBoAio TEOMONG amoTeEAEiTAl OO POTOVIO. EVEPYELNG
a6 0 £0¢ kol To GHVOLO TNG KIVNTIKNAG EVEPYELNG TOV NAEKTPOVIMV, TOL 1GOVTOL LE TO
YWOLEVO TOV POPTIOL TOL NAEKTPOVIOV e TNV LYNAN Tdon pe povadeg keV.

AvEnon tov pevpatog g Avyviag (MA) 11 tov xpodvov Aettovpyiag g (S) €xel cav
amoTEAESUO TNV aOENOT TOV aPBHOD TOV EKTEUTOUEVOV POTOVIOV (TNG pong g
déoung oktivov-X) yopig petafoin Tov evepyelakol ToVg PACUOTOS (TNG KOTAVOUNG
evépyelag mov Ba Tapovstdlovv).

AvENoN TS VYNNG TaoMS TG Avyviag €yl cav amotéAespa avénon Tov aptBpov TV
EKTEUTOUEVOV OTOVIOV KOOMS Kol TNG LEYIOTNG KOl TNG LEGNG EVEPYELNG TOVC.

H Moyvio axtivov-X umopel va Asttovpyel katd tpdmo cvveyn M TOAUIKO, omdTe
KEAVOLLE AOYO Y10l GUVEYT 1] TOALUKY OKTIVOOKOTNGM).

[No anewovion oe mpaypatikd xpovo amarrovvrar tepi 1 30 dradoykés eikdves avad
devtepodento (frames per sec 1 fps).

2 mepinTmon ™S oLVEYODS OKTIVOOKOTNOMNG, Yoo KAOE €1kOVA OAOKANPOVETOL TO
amd tov aviyvevt onua yw 1/30=0,033 sec 11 33 msec. 'Eto1l, mpokvmtel acdpeia
Ay® xivnong (BoAn ewcova) dtav anekovilovtol ToyEmg KIVOOUEVE, AVTIKEILEV OTTMG
N kapdd (Zy. 16a). To mpoPAnua avtd pmopel va eEaleipbel pe ypnom mOAUKNS
Aertovpyiog 30 modlpmv ava devteporento (Xy. 16B) epdcov Kabe o amd Tig 1KOVES
TopayeTol omd Evav oAy oOviopo ToAUd aktwvoPoriog (m.y. Sudpkeiag 10mMSec).
Kobbhg n pkpn odpkela mokpov Bo odnyovse oe vroPifacn tng modtnrag g
ewovag (Aoyo ovénong tov Bopvfov), amorteitor avENoM TG PONG TNG OEGUNG
axtivov-X (tov apBpod tov eotoviov ovl povddd empdvelns) o€ GyEon HE N
OCLVEYY] OKTIVOGKOTNGY|. ZOV OTOTEAEGLA, 1] GUVOALKT] dOCT GTOV acBev| TapapEVEL M
010 yo 10100 TordtTa ewcovag. Meiwon g d0ong otov achevn pmopet va emitevyDel
av peiwbel o aplBudg TV TOAU®V avd OeLTEPOAENTO. UG OMOTEAEGUO EYOVLUE
vroPAado”n TG XPOVIKNG OLOKPITIKNAG IKOVOTNTAG TNG OMEIKOVIONS, N Omoiot OHMG
umopel vo TopapEVel KAIVIKA ommodeKT| EMTVYXAVOVTAG GNUOVTIKY Helwon TG d0ong
(Zy. 16v).
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30 sucdveg oc 1 second
Xrays _ I,
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30 seukoveg o¢ 1 second
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(B)

< 15 swkoveg o 1 second >
(v)
Xy 16: Zvveyng (o) kou ok aktivookomnon (B & ) pe 30 & 15 naipode/eikdveg, avtiotoryo.

Ta chyypova cuotuaTa TOPEYOLY ETAOYT SPOP®V HEBOSWV ameKOVIoNG TO 0ol
aveapmnTa amd TNV SPOPETIKN OVOUAGIO TOVG OVAAOYX LE TOV KOTOGKELOOTN,
TEPIAAUPAVOVY GLUVEYN OKTIVOGKOTTGT], OKTIVOGKOTNGT] DYNANG d06NG Yo TN peimon
tov BopvOPov, Ko TOAUKNG OKTIVOGKOTNONG LE EMAOYN TOL aplfuod €KOVOV ova
devteporento (fps). Extdg amd v opbn ypnon g TOAMUKNAG OKTIVOGKOTNONG
dwtifevtar kot Ao gpyaAeio SELKOALVONG TOL 1ATPOV 7OV TPOAYOLV TOV
TEPLOPIGUO NG dO0NG OTME M dathpnon ¢ Terevtaiog ewovag otnv 0B6vn (last
image hold), n =mpoPoln ewdvov O6devong (roadmapping) «otr aAyopiBuot
enelepyooiag ewovag (recursive filtering, frame averaging).

INUavtikd TPOPANUO OKTIVOTPOGSTAGIOS 0TS dladtKacieg eneuPatikng KopdloAoyiog
UTOPOVV VO OTOTEAEGOVV 01 GLYVA VYNAES SOCELS OEPUOTOG TOV acBEVI] GTNV TTEPLOYN
€16000v ¢ déounc. T tov meplopiopd g 66ons dépuatog, mépav g BEomong
eEMBYLOTNG OmOCTOONG €0TIOG KOl HEYIGTOV pLOUOD dOONG €1GOO0V, GTO GLGTILLOTOL
EMEUPATIKNG OKTIVOLOYIOG TTapEXETAL 1 SVVATOTNTO EI0AYWOYNG TPOSHET®OV PIlTp®V
alovpviov (Al), yolkov (Cu) 1 kot cvvdvacudv tovg. Ta eidtpa avtd e&acbevodv
ONUOVTIKA TN PON TOV QOTOVIOV YOUNANG EVEPYELNG, TO OTolo awEAVOLV TN dOoM
OEPUATOC KOl OEV GUVEIGPEPOVY GTO GYNUATICUO EIKOVAG. XTO GUYYPOVO GUGTILLOTO M
eloaywyn mpoéchetov @idtpov yivetoar avtopato pe Paon T COUATOUETPIKA
YOPOKTNPLOTIKA TOL ac0eVODE KoL TNV Yovia ANync.

O meplopopdc g déoung okTivov-X otV TEPLOYN EVOLUPEPOVTOS UELMVEL TN
amoppoPovuev 660m 1060 otov e&gTaldpevo 660 Kot 610 TPocsmKo. o To Adyo
avTd, TO GLOTHUOTA EMEUPATIKNG KOPOOAOYIOG QEPOVY GUGTNLO TEPLOPIGLOV TNG
déoUNG e xpNoN EMTESDV SloPPAYLLATOV /Kot dStappayudTev Tomov ipdog (Zy. 17).
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Xy 17: Zovovaopog eminedmv dla@poyratmy Kot Stappayatog TOTov ipldags.

Kobbg n anewcovildpevn meproyn oev yopaxtnpiletar amd opotopopeio mwhyovg kot
OUO10YEVELY, GLYVA Tapatnpeital VIOPABUIGN TS TOOTNTAS EKOVAG AOY® LVYNANG
QoTEWVOTTOG 0md TEPLOYES YaUNANS e€acBévnong g aktivoBoliiog pe amotélecua
va duoyepaivetar 1 Tpoontabeia didyvomong kot Bepaneiog (Xy. 18a). To @oawvdpevo
avtd avtiuetoniletol oTo cLGTHUATO ETEUPATIKAG KOPSOAOYiog pe TN ¥pNon
opnvoedav ¢iktpov (wedges). Ta @iktpa avtd pmopovv va mapepfAnbodv ot
déoun axtivov-X oy 0éon Vv omoia eMAEYEL O XEPIOTNS TOL GVGTHHOTOC DCTE VO
eCopolvvouy  TIG Ol0QOopEG OTNV  OmOPPOPNOT OTNV  TEPLOYN  EVOLUPEPOVTOC
BeAtidvovtog pe owtd TOoV TPOTO TV TOWOTNTO TV Adpufovouévev eikovov (Error!
Reference source not found.Xy. 183).

(o) (B)
Xy. 18: Bektioon G aneKOVIGTIKNG LLE T ¥PNOTN GENVOELSOVS GIATPOUL.
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5.2 XVotnua oxnuatiouov etkovag

Metd v aAinAieniopact g Le Tov eEeTalOUEVO, | OECUN TOV OKTIVOV-X TPOCTINTEL
6TO GUGTNUO OVIXVELONG KOl GYNUATICUOD €KOVAG TO Omoio glvol €lT€ EVIGYVLTNG
ewcovog (Image Intensifier — II), eite eninedog aviyvevtng (Flat Panel Detector — FD).
Kot ta 000 €idn aviyveuvt®v omoteAodV OLCLOOTIKA €EOUPETIKE  OmOd0TIKOVG
UETAALAKTEG EVEPYELNG OTTMC Tapovstaletatl 6to Xy. 19.

E ofjpa video |

CCD camera

opatd ﬁ
dug

Pnoraxé oripa |
—r—

Pnorakd onpa |

—
o;:r:;
0.0.0 [ -
( ) tt 1

\ )
LI o ounbrax
i

(B) (v)
Xy 19: (a) Asrovpyia evioyvt ewdvag, (B) eninedog aviyventig Eppeons kot (y) dpeong aviyvevong.

2TOV eVIGYLTH EIKOVOG M OEGUN TOV OKTIVOV-X, TpooTintel ot eBopilovsa ovsio TG
emedvelng €wcodov (Csl:Na) pe amotédiecpa ) Ompovpyia opatod ¢wtog. H
EMPAVELDL €10000V €YEL TN HOPPN AEMTOV PEAOVOV (OGTE TO OPATA GOTOVIO, VO
LETOPEPOVTOL KATA TAPOUOL0 TPOTO HE OVTO TOV OMTIKOV v®dV. Mg avTd TOV TPOTO
EMTPEMETOL 1 AWVENOT TOV TAYOLG TOL Kl EMOUEVMG TG gvoucOnciog Tov aviyveuTn
omv oaktwofoAio X, yoplc Opmg va vroPfabuiletor M YOPIKN OSOKPLITIKY TOL
wKavoTTa AOY® 01dVonGg TOV GOTOVIMV. AVTO LE TN GEPA TOL UETATPENETAL OO TN
Q®TOKAO0d0 G déaUN NAeKTpovimV, 1 ontoia eoTIdleTOL GTNV ££000 TOL EVIGYVTN LE
™ XPNOM MNAEKTPOSi®V KOl TOVTOYPOVO EMTOYOVETOL Tdo MAEKTPOVIO. TOL
TPOCTHUTTOLV GTNV €000 UETOTPEMOVTOL 0 0patd emG. H potevdtra tov ofuatog
otV €000 TOL EVIGYLTN E€IKOVOG EIVOL CMUAVTIKA UEYOAVTEPY] OO TNV aVTIGTOLYN
otV 16000 TOV AOY® TOGO TNG EMTAYVVONG TV NAEKTPOVIOV (NAEKTPOVIKY EVioyLON
™m¢ tENg mopdyovta 50) 660 Kol TNG OLPOPAS TNG EMPAVELLS TOVS (YEMUETPIKN
evioyvon g TAENC TapdAyovio {Gov HE TO TETPAP®VO TOL AOYOL EMLPAVELNG
€16600v/e£000v Tov etvan mepimov 100). To emdg awtd odnyeiton gite oe cHoTUA
OTTIKOV 0aKkoAoLOOVHEVO 0O avoloyikn Kapepa onuatog Video (tdmov Vidicon,
Plumbicon, Chalnicon oavdioya pHe TO VAIKO TOL QOTO-AYDYLHOV LAMKOD TOV
ypnowonotel: Sb2S3, PbO, CdSe, avtictoyo) 1 o yneuokd oviyveLts TOTOL
ddraéne ovlevyuévov @optiov (charge coupled device - CCD). To onua &£660v
SwPipdleton oe NAeKTPOVIKE KUKADUATO ETEEEPYACING, ATEIKOVIONG 1] OO KEVOTG.
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210 GUYYPOVO GLOTNUATO EMEUPATIKNG KAPOIOAOYING Ol EVICYVTEC EIKOVOG E£YOLV
aVTIKOTAOTOOEL 0o eMIMESOVG aviyVELTEG EUpeon N dpeong aviyvevongs. Onwg 6Tovg
EVIOYLTEG €KOVOG, £TOL KO OTOL GLOTNUOTO EUUEONG aviyvevong 1 Oéoun Tov
axtivov-X, Tpoorintel ot POopilovca ovoin TG EMPAVELNS GOS0V LE OTOTEAEGLLN
v onuovpyio opatod ewtds. To @wg petaeépetar oe por emimedn Owdtadn
QMTOANOOMV AUOPPOL VOpoYovepEVOL Tupttiov (a-Si:H) kot tpaviictopg Aemtov
vpeviov (Thin Film Transistor - TFT), eni vdivov vrootpodpatoc. H didtaén avty
givon daywpiopévn og pixels, pe k4be Eva amd avtd va dwbétel Eva TET (Zy. 20a).
Ta opatd EOTOHVIO HETATPEMOVIOL OO TIS PMTOSIOO0VS GE MAEKTPOVIA TO. Omoial
gvepyomoovy ta TFT. Otav éva TFT kataoctel aywyo, 1o @optio e aviiotoyng
Q®TOd1000V pmopel va petpnBel Kot vo petatpanel oe ynelokd onuo ard LETATPOTEN
avaAoywkoy o€ ynoelakd onpa (Analog to Digital Converter — ADC). Zta cvothpota
dpeonc aviyvevong, 1 evépyela TV axTivov-X petatpénetot anevbeiog oe nlextpikd
ONUO PETE TNV OAANAETIOPACT] TOVG UE GTPAOUO GPOPPOL GeAnviov (a-Se) to omoio
Bpioketan o emagn pe untpa TFT (Zy. 20B).

OKTIVEG-X

aKTiveg-X
avw nAektpodLlo I I

Tivakag

PwToSLOEWY $Bopitovoa

empavela Csl

eniotpwon
a-Se

’\

nAektpodlo
OUAAOYNG
doptiov

/
TIUKVWTAG TET

(a) (B)

Xy. 20: Eninedot aviyvevtéc éupeong (o) kot dpeong (B) aviyvevong.

Ye oYx€0M HE TOVG EVIGYVTEG €KOVOC, Ol EMIMEOOL aviyveLTEG yapaktnpilovior amod
HeYoADTEPO HEYEDOC, LIKPOTEPO OYKO KOl OITOVGIO TOPAUOPPDOGEMY EKOVOS KOOMG M
aviyvevon g aktvoPoAiog kot n avdyvoon g ekovag yivovior 6to 1010 eminedo
Kol O0gv omatteiton ovotua eotiaong. Xapoaktmpilovror emiong amd kaAvTEPN
AOd0TIKOTNTA OViXVELONG OKTIVOPOAG QALY G VYNAOTEPOLS PLOLLOVG dOOTG KAOMG
o€ avtifeon e ToVg EVIoYLTEG E1KOVAG EYoLV £yyevn BOpVPo avayvmong.

5.3 Bpayiovag tomov C-arm - Ovouatoloyia mpoBoiwv

Onwg gaivetar oto Zy. 21, n ke@AAn NG AvyViog Kot TO GUCTNUO GYNUOTIGHOD
ewovoc Ppiokovionr avTOUETPIKd TomoBetnuéva ota dxpo Ppayiova pe oynua
nuikvkAké 1 C. H dudtaén vt emtpénel v e0koAn tonofétnon tov eEetalopévon
omv efetaotikn tpdmela, TV AVEUTOOIGT TOPOVGIO TOL 1WTPIKOV TPOCHOTIKOV
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dimha otov e€eTaldOpevo Katd ™ SlapKEW TOV eEETACEMV Kol KUPIME, TNV EVKOAN
Myn ekovov oe obpopeg Béoelg ko vd ddPopec Ywvieg, TPAYHA ATOAVTOG
amoPOiTNTO YL TNV  TPOYUOTOTOINON TOV  OlYVOOTIKOV Kol  OEPAmELTIKOV
dwdkactdv. H gukolior avt) Tpokdmtel amd to yeyovog 10 cvoTnUe Tov Bpoyiova
umopel v TEPIGTPAPEL TOGO TAV® 6TO eMinedd Tov 600 Ko Kabeta og avtd. Emiong,
TO GUGTNUO UTOPEL VO VEOUEIDVEL TNV ATOGTAGT] AVYVIOG-OVIYVELTY] KOl VO EKTEAEL
KaTaKOpueN Kivnon 1 omoila 6€ cvvdvacud pe avtiotoyn kivinon g e£ETAOTIKNG
Tpanelog, EMTPENEL TV EMAOYN TNG PEATIOTNG Y1 TO YEWPLOTN BEoM eE€TOoNC.

EEKIVAOVTOG UE TO GVOTNUO AVYVIOG-OVIYVELTT GE KaTaKOpLPN BE0T, TEPIGTPOPT| TOV
Bpayiova Tdvm oto ninedd TOL £xEl MG AMOTELEG LA TNV LETAPOPA TOV AVIYVELTT) EltE
TPOG TO KEQAM &ite mpog Ta mOd Tov e&etalopévov. Ilepiotpoen tov Ppoayiova
KG0eta 610 €mMmMEdO TOV MNUIKLKAIOL TOV, Y€l WG OMOTEAEGUO TNV UETOPOPE TOL
aviyveutn eite mpog 10 0ekl eite mpog tO OplotePd YEPL tov efetalopévon. H
OVOUOTOAOYIOL TV TPOBOAMY TTOL TPOKVATOLV OO TIG TEPIGTPOPES TOL Ppayiova,
ompilovior 6T QOPA HETAKIVIIONG TOV OVIYVELTH] KOU GTNV YOVIOL TEPIGTPOPNG
(Paulin 1981). Xapokmnpiotikd mopadetypoata mapovsialovioar 6to Xy.21. Katd
KaTaKOpuEN BE0M TOL GLGTHUATOS AVYVING-AVLXVELTN UE TN Avyvid KATw, 1| TPOPOAN|
etvar omoBompocbia (posteroanterior — PA). IlpoPoAr katd tnv omoia vrdapyet
petaxivinomn Tov aviyveuTtn Tpog 1o KePAaitl Tov eetalopévov ovopdletar Cranial (CR)
KOl TO OVOUHO GLVOJEVETOL OO TIG HOIPEC TEPIGTPOPNG TOV GULOTHHOTOS AVYVioG-
aVIYVELTH GE GYEon e TN Katakopven Béom, w.y. CR(30). AvtidiopeTpikn mpofoin,
HE Tov aviyvevtn Tpog to oo Tov e€etalopévov ovoudletar Caudal (CAU). Otav n
TEPLOTPOPT], UETOKIVEL TOV aviyveutn mpog T0 0l M T0 0plotepd YEPL TOL
e€etalopévov, ot mpoPorég ovopdlovion avtiototrya Right Anterior Oblique (RAO) 7
Left Anterior Oblique (LAO). Ot mpoPoAég ot omoieg mpokHITOLV OO GLVOLOGUO
TEPICTPOPDV Kol 6TO dVO EMMEDQ, EXOVV OVOLLO TOV ATMOTEAEITAL ATO GLVOLACUO TOV
Topomave ovoudtov, T.x. RAO(30)-CAUD(20).

N '
RAO(60) @% Q%ZQ 0@ LAO(40)

CR(30) % 8 J? CAUD(20)

Xy. 21: Ovopororoyia Tpofoidv oty enepPotikn Kopdioloyia.
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5.4 Aktivookomnon kat kataypaen (CINE)

H cepd eikdvov mov Aappavetor amd Evo cuoTNU ETEUPATIKNG OKTIVOAOYIOG Uropel
va a&lomomBel yio Béaon otic 000veg TOV GLOTNUATOC (KAAOVUEVN Kol AEITOVPYin
aKTIVOoKOTNoNG) N Kataypaer (kahodpevn kat Aettovpyic CINE). Ot Asttovpyieg
aVTEG TOPOVGIALOVY CNUAVTIKEG SOPOPES TOGO GTN TOOTNTA TOV AQUPOVOUEVDV
EIKOVOV 0G0 Kol oto oTolyelo €kBeong Kor TV oKTwvik) emiPdpuvon yu Tov
e€etalOpevo Kot T0 TPOSMMIKO.

5.4.1 AktwvookoTmo

H oaktvookdnnon mopéyel €KOvo, TG oKTIVOBOAOVUEVIG TEPLOYNG OE TPUYUOTIKO
YPOVO KOl YEVIKA YPNOUYOTOLEITAL O TMEPIMTMOELS KATO TIG OMOieg Oev &lvan
amopaitnT) M amobnkevon TV AouPavouiveoy EIKOVMV, OTMG Y10, TOPASELY IO KOTA
mv kafodnynon tov Kabetnpwv otnv mEPoyn evolapépovtog. Ommc €xel Mom
avaeepbel, kotd TV axtivookonnon mpofdiloviar dradoykés ewoveg (frames) pe
pvOud mov kabopiletar amd tov ¥ePoT TOLV cvotuatos. H vevpopuoiodoyio tng
opaong Aertovpyel pe TpOmO doTE Oldoywkd frames va olokAnpdvovtor pe
amotéAecpo 0 @owvopevog BopvPoc va eivar pikpodteEpog amd tov B0pvPo kdabe
EMUEPOVG E1KOVAG. AVTO onpaivel 6Tt peyarvtepa enineda BopvPov oe oyéomn pe v
KOTOYPOQN €ivol amodekTd Katd TNV OKTIVOGKOTNGT), ETOUEVOC O OKTIVOGKOTIKOG
pUONOS 000G pmopEl va. eivar GNUAVTIKA YOPNAOTEPOS. XTO LOVTEPVO GLGTILOTOL
0 xeprotg pumopel va emréEel petald 6vo 1N Tprodv pebddwv (mode) akTIvoGKOTNONG,
avdroyo pE TS amonthoelg g e&étaong. Avtd dlopopoTolovVTOL MG TPOg T PLOUO
d0oMg aALG Ko TN ToldTN T E1KOVAS, Le To. mode LYNANG 0OONG VAL TOPEYOLV EIKOVES
xopnAotEPOL Bopvov.

5.4.2 CINE kataypaen

Koatd m CINE kataypaen mopdyoviotl EKOVES VYNAOTEPTG TOLOTNTAS (YAUNAOTEPOV
BopOPov), katdAinies Yo didyvmon kot arobnkevon. ['ia to okond avtd to cToryeia
ékBeong oto CINE eivar vyniotepa amd OTL 0NV OKTIVOGKOTNGT LE OMOTEAEGLA
vynAdtepovg puBpovg d6ong. Tumikd, n 66on ava frame CINE kotaypaeng eivol
nepimov 10 popéc peyoldtepn amd TV avticTolyn NS OKTIVOCKOTNONG, KATL TOL £)XEL
dpeco avtiktomo kot otV PeAtioon g mowdTNTag £KOVOS TV AapuPavOopevov
frames (Zy. 22). O tehkdg puOUog d60mg sivar evBEmg avarloyog pe o puOud Aqyng
frames g CINE xoataypoaeng. Tomkog puvOudc kotaypo@nsg o€ oploOVVOLIKES
perétec evnMxkomv etvan 15 frames ava devtepdiento.
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(a) (B)

Xy 22: ZOYKpLon LELOVOUEVOV IKOVOV akTivookomnong (o) kot CINE kataypaeng (B). [Ipdxetron
Y gtkdveg Tov idov e€gtalopévov pe v 16w mpoPoin (Hirshfeld JW 2005).

5.5 XVotnua avtouatov eAéyyov éxkBeoanc (AEC)

210, OKTIVOYPAPIKE GLUGTILLOTA XPTGLOTOLOVVTOL GUGTHLLOTO AVTOUATOV EAEYXOV TNG
ékBeonc (automatic exposure control-AEC) ta omoio puOpilovv avtdpota TIg TEXVIKES
TOPOUETPOVG TNG OKTIVOROANONG (KLPIC TO YIVOUEVO PELUATOS AvYViNG-YpOVO,
mAS) MCTE VO EMTLYYAVETOL oTOfEPN €VTOON ONUOATOG GTOV OVIXVELTH EIKOVOG
aveapmta and Sopopég 610 TAYXoc acbevoids, TV evépyeln TV OKTiVoV-X, TNV
amOoTAoT AvYVIOG-OVIXVELTY] Ko GAAEC TeEYVIKEG TopapéTpovs. Avtictolyd, oTo
cvotiuate aktwvookomnong, 10 AEC eléyyer 10 pvBud do6ong €166d0v oTOov
OVIVELTN Y10l VO OOTPETOVTIOL OLOKVUAVOELS OTN QOTEWVOTNTO TNG EKOVOG KOl TO
eninedo BopvPov ot omoieg B kabioTOLGAV SVGKOAN TN JyvmOon 1| TNV 00NYyNoN
epyoreiv.

To AEC otV 0oKTIVOOKOTNGN YPNOLOTOoLEl TO oo KATdAAnAov ocOnmpa 1,
ovvnbéotepa, to onua €00V TOL AVIXVELTH, YlOL VO, KOOOPIGEL TIG OTOPOITNTEG
TPOTOTOMCEL OTNV LYNMAN Téon kKot 1o peopo g Avyvieg. H emdoyn tov
TOPOUETPOV aVTOV YiveTor PAcoet amobnKeLUEVEOV KOUTVAGVY OVTOTOKPIONG Kot
umopel 0 ypNoTNS va £xEL TN SOLVATOHTNTO EMAOYNG HETOED TNG TUTIKNG KOUTOANG TOV
GLGTNHLLOTOG KOl KOUTOANG LYMANG 06onS 1 vymAng avtifeong.

e opopéva ovotiuato o AEC avarappdvel tov éleyyo Kot GAA®V TOPOUETPOV

OT®MG TN OIPKELD TOAUDV KOTO TNV TOAUIKY OKTIVOOKOTNOT, TN Ypnon npdchetov
@iATpov Kot TN dtakvpavo™ Tov peyéBovg mediov axtivofoiiag.
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5.6 Mey£6uvon etkovag

O oaviyveutng €Kovog oto GLOTAHOTO ETEUPATIKNG Kopdtoroyiog €xel ovvnbmg
dwauetpo mepimov 23 cm. Ot eninedot aviyvevtég Exovv cuvnBmg péyebog 30 x 40 cm
(oe ovotuata pe dVO aviyveutég o devTepOg glvar cuvnbwg pkpdtepog). o v
KOADTEPT OMEIKOVIOT] WKPOTEPMOV TEPLOYDV GTN TEPLOYN EVOLUPEPOVTOS, VITAPYEL M
duvaTOHTNTO NAEKTPOVIKNG HeYEBVVONG. ZTNV TEPIMTMOOT QVTY, TO EvePYO HEYEDOg TOV
aviyveutn umopet va petmbel péypt kan ta 13 cm mepimov pe dHo evdidueca frpota
peyébovvong. H peimon g axtivoforoduevig meproyng Aoym tng peyébuvong,
oonyel og avénon tTov otoyciov ékBeong mote vo amotpamel 1 peioon ™G
QPOTEWVOTNTAS TS EIKOVOG, pE amotélespa TNV avénon Tov pvOpod d661Ng GTOV
e€etalopevo. Xt0 GLUGTHUOTO LLE EVIGYVLTN €KOVOAG, 0 puBudg dodomg givar mepimov
AVTIGTPOPMG OVOAOYOS LE TNV EVEPYO EMPAVELNL TOV OVIXVELTH. XTO GUGTNHLOTO LE
eMinedo aviyvevtn 1 oxéon HeTa&y puOpod d6oNg Kol evepyol eMPAVELNG dEV lvat
ovykekpléVN Ko e€aptdrot petald ALV Kot omd Tig puOUIcELS TOV GLGTAHOTOC. X
KG0g mepinTmon navrmg, n xpion s peyébuvong odonyei og avénon tov pvOpov
00ong otov efetallpevo TOGO KOTA TNV OKTWVOOKOMNGN OGO Kol KOotd Tnv
Kataypoen. Oa mpénelt ®otdco va onuetbel 0Tt mapd v avénon tov ctoyeiov
ékBeomnc, ot puBpoi dOoMGg oL dEYETAL TO TPOCMTIKG KATA TNV YPNoN peYEBuVOoNG dev
petafaiiovtar onuoviikd, A0yo ¢ pelowong tov mediov axtvoPoAiag kol Tng
TEPLOYNG OKEOAOTG.

5.7 AvtiSiayvtiko diappayua (grid)

To avtdayvtikd depayua (Xy. 23) tomobeteitan 6TV EMPAVELNL TOL OVIVEVTH.
Amotereitar amd Ampideg LOADPOOV Ol OTOIES OMOTPEMOVV TIG OKTIVEG-X OV £XOVV
Vootel OKEOOOYN VO OTACOVV TNV EMPAVEWL TOVL EVICYLTN EKOVOS KOl Vol
dnuovpyncsovy «B6puvfo» kot vrofdduion g mowwtrTag g eKovas. TlapdAinia
OTOKOTTOVV UIKPO HEPOG TNG TP®TOYEVODS akTvoPoiiag aktiveov-X kot yio to Adyo
avtd Bo mpémel v vIapyEL M SVVATOTNTO APOIPECNS TOLG OTAV OEV OVOLLEVETOL
ONUOVTIKY] GLVEIGQOopPa okedalopevng axtivoforiog (modd kot pkpd mhayog
acBevong).

[ £

~EEi8)10RNN]
N :

(@ ®
2y 23: (a) Avtidiayotiko ddepaypo oty €i6odo tov aviyveutr. (B) To avTidioyutikd Stiepoypo
QOTPEMEL TO. GKESUCLLEVO POTOVLIN VO PTAGOVYV GTOV OVIYVELTH|.
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ITOIOTHTA EIKONAX

Me 10V 0po moiotnTaL €1KOVOS €VVOOVUE €VO. GUVOAO TV YOPUKTNPIOTIKMOY TOL
a&lohoyodv TV €KOVOL ©OC TPOG TNV TANPOPOPI0. TOL UTOPEL VO TPOGPEPEL GTOV
napatnpnt). Emedn n oa&oddynon o ewovag amd tov dvBpomo sivor o
VTOKEWEVIKT dwadikacio (sumepio, oviiAnym, ocvvOhikeg mopatipnong), €£xovv
oploTel LOOMUATIKES EVVOLEG TTOL TPOGPEPOVY AVTIKELLEVIKG KpLThplo. a&toAdynong.
21 ovvéyxewn Bo e€eTdGOVUE TA MO CMUOVTIKA YOPOKTNPIOTIKA TNG OKTIVOAOYIKNG
EIKOVG,.

6.1 AvtiBeon (contrast)

H odwgopd g omtikig mukvoétrog pHetad OLO  YEITOVIKOV TEPLOYDV TOV
aktvoroywkov film/o06vn ovopdletar avtifeon eikdévag. Omtikny TokvoTTA Eivor TO
péyebog mov pog delyvel 10 OGO TG AUAPOONG OV TPOKAAEL 1 axTivoPfoAic 61O
QuAp/006vn. Oco peyodivtepn eivor 1 apadpwon 1060 peyoldTePT €ivor 1 OTTIKN
nmokvotnta. H vynAn avtiBeon kabiotd mo gudibkprrn ™ doun mov Hog eVOLQEPEL
(Zy. 24).

(o) B)

Xy 24: (o) Ewcova younAng kot (B) vyning avtibeong.

H avtifeon swodvag e&optdrol:

e Amnd  ddotaon (Tdyoc) Tov achevodg Katd UKog Tov dEova TS akTivofoAiog.

e  Tnv evépyela tov aktivov-X mov ypnotponotovue (KV). Oco avéavovror ta KV
N avtifeon peroveTaL.

o Am6 10 péyebog tov mediov ¢ axtivoPoriog (pkpdtepo pEyeBoc-kaAvTepN
avtifeon AOY® pelwong TG oKESUAGUEVNC OKTIVOBOALNG).

o And 10 TEXVIKA YOPAKTNPIOTIKA TOV EVIGYVTY] EIKOVAS.

6.2 Aoapela (sharpness)

Me tov 6po acd@el. €vvoobpe TNV odvvapio Tng OMEKOVIOTIKNG HeBddov va
OTEWKOVIoEL awoTtnpd To TEPlypappo M to Op Tov aviikewevov. H acapeia
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opeiletanr og MOALOVG TapAyovTES Kol Kupimg oto uéyebog tng €0Tiag mopoymYNG
axtivov-X (Zy. 25). AMAot mapdyovteg elval 1 Kivnon Tov avTIKEWEVOL KATA TNV
OTEKOVIOT, , N LOPPT)/YEOUETPIKA YOPAKTNPIOTIKA TOL avTIKEWEVOL K.0.. H acdpeia
AVOQEPETOL KO OG TOPaoKLd (penumbra).

Source Focal Spot Source Focal Spot

Penumbra

Xy 25: AcGoelo aKTIVOAOYIKNG EIKOVOG AOY® TOV TEMEPAGHUEVOV LEYEBOVS TNG EOTIOG TAPAYMYNG
axtivov-X.

6.3 OopvBog

O 006pvPog eivar amd TOLG OMNUAVTIKOTEPOVG TOPAYOVTIEC TOV EMNPEALOVY TNV
TOLOTNTO TNG OKTIVOYPOPIKNG €KOVAG. YTApyovv apKeTég Katnyopieg Bopvov omwmg
B06pvPog doung, 06pvPog amd ta crEdAGUEVA POTOVIA K.OL.

Ot «xoKKOo OV PAETOVUE GTNV OKTIVOAOYIKY] €IKOVO amoTEAESHO TOL BopvPBov. O
BopvPoc eEapthror kKvpliowg amd tov aplBud TV aktivov-X (potévia) Tov
dtpopedvovy Vv gwkova. 0o peyarvtepog o aprOpoc Tov aktivov-X (dpo kKo 1
000om otov acBevi)) T660 PIKPOTEPOS 0 B0pLPOC KOl KOTA ouvEREL KOADTEP 1)
TOLOTNTA TNG EIKOVOG. XT0 Xy. 26 @aivovtal 3 Kapé Tov eANeONcaV [e S10pOPETIKA
otoyeio. v (a) ekdva ypnoipomomdnkay GyeTiKa Aya eotovia (dpo pikpn 06om
otov acBev)) kat y1 avtd o B0pvPog (koxKor) etvar apketd eppavig. Xy (B) ewodva
0 apluog tov eotoviov avéndnke kor PeAtiobnke o BOpvPoc evd TapdAAnAa
avéndnke mn 06om tov acBevoig (mepimov 7 @opég). Xtnv Tpitm (y) ewovVa
YPNOLOTOONKOV OKOUO TEPIGGOTEPL PMOTOVIOL LE ATOTELEGILO TNV GYEOOV «TEAELON
ewova Opmg m 06om otov acbevn eivor onpovtikd peyoAdtepn (12 @opéc
HeYoADTEPN).
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(o) B )

Xy. 26: (o) Ewcova pe éviovo B6puPo kar d6om déppatog otov acbevn, (B) Peltioon tov Bopvfov kat
7-mAdoto 6601 d€ppaTog atov achevn, (7) «e&apdvion» Tov Bopvfov kat 12-tAdcio d6oM dEPUATOC
GTOV 0G0EVT.

Y10 Zy. 27 eaiveton N enidopaocn g avtiBeong kot Tov BopHov otV modTNTA TNG

EIKOVOC.
The Ugly The Good
| 8. @

Increasing Contrast

w
Decreasing Noise

Xy. 27: H avénon g avtibeong kot 1 peioon tov Bopvfov 0dnyodv oty PEATIOT €IKOVO.

H mowdtnTto ¢ 1kévag givar avoTnpd ovvoedenuévn ne T 0061 TOL OEYETAL O

ac0eviig (Zy. 28). ITio cvykekpuéva:

o AvEnon g avtiBeong emtvyydvetar pe pelmwon g evéPYELNS TOV OKTIVoV-X
(KV) kot ocvvenmg avénen g 60ong otov aobevi| (S10TL Ta YOUNANG EVEPYELNG
QOTOVIOL OeV £YOVV 1KOVY] SIEIGOVTIKOTNTO KOl OTOPPOPOLVTIOL GTO GO, TOL
acBevn avédavovtag tn 0661 Tov).

e Mzesimon Tov BopOPov ¢ ewdVAG emTVYYAVETAL e ODENCT] TOV TANBOLG TV
eotoviov (MA) kot cuvenmg avénen g 66ong otov achevr.

To Cntovpevo givar  gikova mov Oo wapovpe vo £xel dwoyvootikn afio Kot 1
0001m TOoV 060evi] va givor N ElayroTn duvaTy. Agv £xel vonua va AneBovv eikdveg
pe opeAntéa axtwvoPfoAncrn tov acBevr kot eroyn Swyvootikny oio (Younin
nodTNTo £1K6vaS). To 1010 1oydel Kot yio T AYn TOOTIKG «TEAEIOV» EKOVOV (LE
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ONUOVTIKT akTVOPOANGN TOL acBevr]) ol omoieg evd €xovv dayvmoTikny oio oev
dtvouv Topamdve TANpoPopio amd EIKOVEC e LIKPATEPT] TOLOTNTO.

YUVENMGS, 6TOY0G NUG EIVUL 0 GUYKEPUGNOS O061G-LNTOVUEVIIC TOLOTNTOS EIKOVOS
Kol 0L TG TEAELOG EWKOVOG.

Radiation
Dose

Xy 28: H moldtta g ekdvag e&aptdtot dpeoa omd tnv 6001 mov Aopfdvel o aodevic.
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AKTINOITPOXTAXIA AXOENOYX

Oleg o1 oKTIVOAOYIKEG €EETACEIS TPEMEL VO TPOAYHOTOTOOVVTAL OOV TTPMTO EYEL
eCacpariotel N péylotn duvary aktivompootacio Tov achevh. Onwg B dodue ot
GULVEYELD, 1| OKTIVOTPOGTAGIO TOL aGHEV] KOl TOL TPOGMTIKOD £YOVV KOV GTOlYE D
[Swaitepn pépyuva AapPavetal oty mepintmon mov kdmow yovaike eivatl £yKvog kot
OTO TOOLAL.

7.1 Emixowvwvia ue tov aobevn

Ot aocbBeveig ocvvnbmg elvar aviovyor Kot oTPECOUPIGUEVOL OTaV TPOKELTAL VO
vnoPAnBodv oe efetdosic. H omot) mpooéyyion/emkowvovia, n enynon g
e€étaong kol TG dwdkaoiog sivar onuavtikol mopdyovreg mov e€acpaiilovy
ouvvepyacio Tov acbevn kol 0dNyovv 6t oot ékPaon. Idwitepa oe TEPMTOGELG
omov 1 dadikacio elval enimovn (kKabetnplacpdg KAT) n evnuépwon tov achevn givat
peilovog onpaciog 10Tt Tov mTpoeToldlel Yuyoroyikd kol copotikd. H daxomm N n
un evdedetypévn mpaypatonoinon pog e&étaong Adym pn cvvepyaciog Tov actevn,
odnyel oe emovdAnyn G 1 o€ HEWWUEVT dyvooTik) TAnpogopia. Kot otig dvo
TEPMTOGELS TO Mo mOavd eivar vo emavoineBel n e&étaon pe amotélecpo v
eMmALOV OKTIVOBOANGT TOL 0oOEVT).

7.2 I[leprlopioudg mediov aktivofolriag (Stappayuata)

H mowdmra g eikdvog PeAtiowvetar kot 1 06on axtivoBorag tov eEgtalopévou
EMOTTMOVETOL L€ TOV TEPLOPLOUO TG UKTLVOAOYIKIG OEGUIG OTO HIKPOTEPO OVVATO
€00 OV AMULTEITOL Y100 TN PEYIOTN SLOYVOOTIKN TANPo@Opnon. O meplopiopog
NG OKTWVOAOYIKNG déoung meptiapfavel emiong 1o okentikd g eaipeong (omote
avtd eivor €QIKTO) amd TNV TPOTOYEVY] dEoUT aKTvogvaicOnTOV opyavmy (Yovadeg
KAn). EmmAéov, 660 peyarvtepo givar to nedio axtivoPforiag 1000 TEPLOGOTEPT
OKEOUONEVY] OKTIVOPOAIG TOPAYETOL LE OMOTEAEGLO TV OKTIVOPOAN O TTEPLOYOV
10V 0cbevn) Tov Ppiokovial EKTOS TNG TEPLOYNG EVOLOPEPOVTOG (Z). 29).
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(0) : ’ ()

2y 29: To mood g okedaldpevng axtivoPolriog e&aptdrar dpeca omd to péyebog tov mediov. Tnv
nepintoon (B) to nedio glvar peyolvtepo oe oyéon pe v (o) Kot KOTE CUVETELN 1) CKESUOLLEV
axtwoPolia givatl TOAD meplocdTEPT).

7.3 TomoOétnon Avyviag-aoBevoic-eVioyvTn ELKOVAS

Onwg etvar yvwotd, n mocdta g aktvoPoriag oe éva onpeio e€aptdton amd v
OTOGTOGCT) TOV OO TNV TNYN EKTOUTNG. AV SUTAAGLUGTEL 1] AOGTACT) TOTE 1| TOGOTNTA
™G aKTvOoBoAMOG TOV PTAVEL GTO ONUElD Elval TO Y4 TG apyIKNG EVO AV TPLTANCIOCTEL
N andotacT 10T 6To onueio Oa etével To 1/9. Tevikd oyvel 0 TEPIPNUOG VOLOG TOV
avVTIGTPOPOL TETPAYDVOL TNG ATOGTAUCTC.

Kotd ™ owbpkela g e&éraong embopovpe o acbevig va d€yetar tn pkpdtepn
duvarn mocdtta oKTvoBoiiog (0060M) €V O EVIGYLTNG EKOVOG VO OEXETOL TN
peyoAvtepn (v v Peitioon g moldtntog €woOvag). Avtd eMTUYYAVETOL UE TNV
Tomo0£ToN TG AvYviag 6T péYLoT) 0m00TAGY 00 TOV 060evi] VO 0 EVIGYVTNIG
EIKOVOG oty ghdyotn omd T Avyvie (TpokTiKd 660 10 dvvoTd TO KOVIQ GTOV
acBevn)). 1o Xy. 30 paivetol n 6ot S1ATOEN TOL TPETEL VO, YPTCLLOTOLEITE.

Low
Dose level

Xy. 30: H Avyvia tomobeteitan 6tn HéYIoT andoTooT 0o TOV 00HEVI EVD O EVIOYVTNG EIKOVOG OTNV
edyot.
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7.4 I[layog acBevovc-IIAayiec ANYeLg

Ooco mo maydg etvor o acbevilg TOGO peyolltepn mpEmeL va givor 1 mocoOTNTO
aktwvoBoliog mov Oa ypnoyonomndei dote va oynuatiotel amodekth swova (Xy. 31).

IAA]

Evoaktkn 660 2 Gy  Evoakuki66on s Gy  Evoakuki 666110 Gy Evéaktki) 6061 20 Gy
Xy 31: Ooco mio mayvg ivatl o acbevig 1660 peyaivtepn d6on Ba Aafet katd v eEétao.

To 1010 ocvpPaiver otig mAdyieg Myelc. Emedn m oktvoforio Oa dwomepdoet
HEYOADTEPO YOG 16TOV Ba mpémet va avénbel onpavTiKd OGTE Vo T0 dlomePUcEL Kot
Vo ONUIOVPYNAGEL IKOVOTOMNTIKY EIKOVO. TUVET®AG Ol TAAYleg Myelg empPapivouvy
nEPLoGOTEPO TOV 060V (Zy. 32).

80

Xy. 32: O puBuodg do6ong dépuatog tov acbevn oty mpocBomicOio Aqyn eivar peta&d 20 kot 40
mGy/min. (B) v aAdyio Aqym o puBudg 6ong acvéndnke ota 250 mGy/min.

Mo toug mapamdve Adyovg mpémel emiong va AdpPaveror pEPYvo OGTE vo PNV

nopePPaiiovtarl avaitio oty SEoUN aVOTOUIKES TEPLOYES Tov e&eTalopévou (.. To
éplo. oTIg TAAYLEG TPOPOALC).
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7.5 lookevTpikn Texvikn - AAAayn emipavelag e.6060v

Yuvnbwg oTig €E€TAGELS, TO VONTO KEVTIPO TEPIoTPOPNG Tov C-arm tomobeteiton oto
onueio evolapépovtog. o v amoeuyn TG OKTVOBOANONG OGS CLUYKEKPLEVNG
TEPLOYNG TOL déppatog Kah’ OAN T dudpkela TG eE€TOONG EMAEYOVUE TV OAAAYT
™mg Yoviag Tov Ppayiova OoTE N 0EGUT VO EIGEPYETAL OO OLUPOPETIKIY] TEPLOYN
YOPIG VO YAVETOL 1] TAPOVGIN TOV AVTIKEWEVOL amd TV ekdva (Zy. 33).

;7

Xy 33: AAhoyn TG emMQAvELag 16OJ0V TNG OEGLNG YO TNV TPOCTAGIN TOL SEPLATOC.

IIpocoyn ypetaleton OGTE Vo UV GAAMAETIKOADTTOVTOL O TEPLOYES £16O00V d1OTL Ha
éyovpe vepékBeon g meploync (Zy. 34).

Xy. 34: H ahAnAenucdloyn odnyel og vmepékBeon e TepPLoyng TOV SEPLOTOG.

7.6 Meyé0Ouvvon (Field Of View)

H Aewtovpyio g peyéBouvong omortel Ty GLVEIGQPOPE TOAADY QOTOVI®V GTOV
OYNUOTIOUO TOL0TIKNG EKOVOS KOl 0TO GUVETAYETOL AHENCT TNG BOGNG OTOV AGHEVT).
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210 Xy. 35 @aivetar 1 oxéon petoEy FOV kot 66ong acbevovg. H ypnon peydiov

zoom (ukp6é FOV) avgaver 10 pvOud d6ong Tov 0c0evong £wg kot 4 popéc.

12" (32 cm) D

9" (22 cm) 2D

Q 6" (16 cm) 3D
Q 4.5" (11 cm) 4D

Xy. 35: Metafoin Tov puBupov doong o oyéon pe o FOV.

7.7 [IaAuLkn aKTivookomnon

Katd v modpkn aktivookoénnon Aapupavovior otrypuaisg swcoveg (frames) pe pubuod
mov emhéyel o ypnotng (m.y. 7,5 frames/sec, 15 frames/sec, 20 frames/sec kin). H
emioyn peyarvtepov pvBpod frames/sec éyet cav omotéhecpa TNV GLAAOYN
peydaov oplpod ekdévov ol omoieg cuvovacpéva Olvovv e vVYNAN] wowTnTO
(xaBapd) v kivnon. H d6on mov déyetarl o acBevic ava ewova (uSv/frame) sivar
aveEdptmrog g emdoyng frames/sec. Opwmg n cuvolikn d6on tov acbevn eEaptdtat
Gueoa 010t oe éva Sec Ba éxovv Anebei mepiocdtepec ekoveg (Ty. 36). XTnv
nepintoon (o) N anewkévion ywve pe 30 frames/sec ko 1 d6on wov Oa Aafst o
acOeviic givar 2mAhdowe amd avt mov Oa AapPave av ypnoipomowovvrav 15

frames/sec (p).

suoveg [ o ]et| o mear ] o et oot [ o | o [t ko] o | o8 [t | k] ot ol [ ]

30 sukdveg o 1 second H—B—'

s (LR L
(a)

awives (][] [ [ (] (o] [ 1) (] (] [ [o] (][] [or]

[ L] P

-« 15 swkovee o 1 second

(B)

Xy. 36: (o) Anewcovion pe 30 frames/sec kar (B) pe 15 frames/sec. H 86om oty (o) mepintmon eivat

dumhdoio amd avtn ot (B).
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Katd ovvémewn, smdéyovpue tov poBud frames/sec mov 0o pog ddoer TV
emOopunty SwwyvemoTikny mAnpogopio kor Oa loyrotomomosr TNV d066M TOL
acOeviy.

7.8 [Ipootaoia evaloOnTwv meploywv

Av o1 ovvOnkeg o gmtpénovy, Ba Tpénel va TpocTaTEVOVTAL 0L EVaicONTOL 1oTOL-
6pyava Tov a.60evovg 6nmg 0 Bupeoeldng Kat ot yovadeg (Zy. 37).

Xy. 37: [Ipoctatentikd yovadmv Kot Bupeogidong.

7.9 Eéstdoeig o madia

Ewdwn pépuva axtivompootaciog ypetdletar Kotd v eEétaon tadiov. Ta moudid

elvan 2-3 popég moro evaicOnta oty aktivoforia o€ oyéon e Tovg EVIAKEG. AnAaon

n 010 060om aktvoPoriog eivar 3 Popég mo «emkivovvn» og £va Tandi and 0TL o€ Evay

eviiAika. EmmAéov, ta moudid Aoym tov vynAdtepov mpocsdoKipuov emPiwong Exovv

peyoAvtepn mhovotnTa vo epeavicovv, oe Béog xpovov, veomiacieg mov opsiloviot
otV aKTivooiia.

Emdoyn kot yprion e€omAopol yio mondtatpikés eEETAoELS:

e H yevitpuo oxtivov-X 0o mpémer va eivor wov va mopdyst TOAUIKN
aktwvoPorion pe pukpr ddpketo. molpov (30 msec). Emedn to moudid Exovv
VYNAOTEPOLG KOPOKOVG puOLoDS amd OTL Ol EVAMKEG, O O GTEQPAVIOiN
ayyeloypoeio. ovyva ypnotpomotovvrar 25-30 frames/sec oavti ywo 12,5-15
frames/sec mov ¥pPNoUOTOI0VVTIOL GTOVE EVAMKEG. ZUVETMG, 1 YEVVITPLO, AKTIVOV-
X Ba mpémel va elvarl vyicvyvn ®oTe vo divel pe axpifela Kot ETOVOANYILOTNTA
TaApovg aktvoPforiag pe pvOuovg 25-30 frames/sec.

e To avridwayvtikd dwaepaypa (grid), oe avtifeon pe 1ic e€etdoeslg o€ eVMIKEC,
dev Pertidvel aiohntd v ekOvo oe TodOATPIKEG €EETAOELS EVD TAPAAANAQ
av&avel T 060mM 61O SEPUA TOLAGYIOTOV 2 POPEC. LVVENMG OTIS TULOLOTPLKES
€CETAGELS TO AVTIOLOYVTIKO dwa@paypa 0o tpémer va apaipeitor.

7.10 Trigger levels

Adym m™C @vong TV emeUPaTIKOV  SOOIKOCLOV VTAPYEL OLENUEVOS KivOuvog
EUPAVIONG 10TIKOV  avtdpdoewv (my. Oepuatikés oavtidpdoelg). Ot 1oTiKéG
OVTIOPACELS EIVOL OTOTEAECUOTO VIETEPLUVIOTIKA T OTtoio. dnpovpyovvtal eoutiog

57



TV Prafov oe TANOLGLOVG KLTTAP®Y Kot yopaktnpilovior and katdeit d6onc. H
mOovotnTo EREAVIoNS oAAG Ko M cofapdtnta TG avtidpaons ovédvetol KabmC
av&avetot 1 66on).
Ot avTdpacelg 16100 Pmopel Kot v Ui yivouv TANPOS ERQAVEIS av gV TEPACOLV
nepikés efdopddeg N ko pveg omd v €kbeon oty axtvoPoria. o to Adyo avtd
N odyvoon pmopet va kabvoteprioet. Ot avtidpacels 6To OEpUa TOV 0.c0eVoVg pmopet
va odnynoovv oe Pabutepec PAAPES, To cUUTTOUATO TOV OTol®V givol mOavd va
dtatnpnBovv Yo xpdvia. Mropel emmAéov vo, cuvodedoviat amd avENcT ToV KvoHvou
EUPAVIONG OTOYACTIKOV amoTeAesudToV. O kivovvog avEavetol akoun mepocoTEPO
o€ TOLOOPKOVS 0oOEVEIC Kl 68 TEPITAOKES SLUOIKOGIES, AKOMO KO OV YivovTal omd
EUTELPO TPOGMOTIKO GE LOVTEPVO GUGTILLOTOL.
Me oxomd ™ mpOAMYN Oeppatikav PAaBov Katd Tn Odpkeln enepPoTiK®V
JOIKAGLOV, 0ALA Kot TV £yKaipn S1yvooT) Kol OVIILETOTION TOVG, £Xovv Oeomiotel
KoTaAMN o emineda «evepyomoinongy, ta Aeyoueva trigger levels. Ta erinedo avtd
glvor TipéC Tov yvopévov d0ong emedvelag - DAP, 1 g tiung air kerma oto IRP.
Av o¢ emepPatikn dadwkacio ot THEG 0VTEG EEMEPAGTOVVY, TOTE LILAPYEL TOAVOTNTO O
acBevig va avamtdlel deppatikny avtiopacn Adym ¢ amoppoendeicag doong. XTig
TEPMTOGES Aomdv avtég o acbevig Ba mpémer vo pmoivel oe mPOYpPOLLLO
napaKkoAovOnong TovAdylotov 2-4 gfdouddeg petd v exépPaon yo TNV aviyvevon
mOovov PAafov amd aktivoforia.
[No T1g TEPTOOELG d1ad1KACIOV ETEUPATIKNG KapdloAoyiag, Ta Tpotewvoueva trigger
levels givar (ICRP 120):

e DAP: 500 Gy-cm?

e air kerma oto IRP: 5 Gy

E&vmaxoveton 0t epappoyn tov trigger levels o éva epyaotiplo mpoimodéter v

Katoypaen kot v a&loAdynon tov O0GIUETPIK®OV HeYEODV petd to TEAOG KAOE
drdtkaciog.
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AKTINOITPOXTAXIA ITPOXQIIIKOY
8.1 Opia 56ong¢

Onwg mpoavapépbnke, ta Opwa d6ong ocvppove pe tov EAAnvikd Kovoviopd
Axtwvonpootaciog (PEK B/216/6.3.2001) sivou:

Enayyelotucd extiBépevor. 20 mSv/étoc. Mrmopet va yiver viépPaon ota 50 mSv ce
€VOL GLYKEKPLUEVO €TOC OUMG Ba TPETEL 1] GUVOAIKT] OOGN TV TPONYOVUEVOV 5 ETOV

(cvumeptlopfavopévou kot Tov Tpéxovtoc) va unv vrepPaivel o 100 mSv.
Kowég minBuvopodg: 1 mSv/étog.
Daxoc 0pBaipov: 150 mSv/étog (to 2018 Ba petmbel enionua ota 20 MSv/€tog).

Ioodvvaun 66on dépuatoc: 500 mSv/étoc.

Icod0vaun d6om bdkpoc yeipac, avtiBpdylo, kit uépoc Kvaune, dkpov moddc: 150
mSv/étoc.

8.2 llapayovteg ékOe0NG TOV TPOOWTILKOU

Koatd v dapkeia g e€€taonc, To Tposmmikd d€xeTor akTvoBoAio amd:

o  Trnv xopra déoun (Lovo av ta xépra tov encpPotiom Ppiokoviar evtog Tov TeEdiov
axtivoBoiag).

e Tnv axtvoBoAiia d1appong TG KEPOANS TAPAy®YNS oKTivev-X.

e Tnv axtivoforio. mov okeddletor 6T0 GOUA TOL acbevodg M o onueio. Tov
e€oMMo 0D Kot TOV YMPOV, TOL ATOTEAEL Kot TV KOpLaL YN £KOECTG TOV.

¥10 Zy. 38 opaivovtor ot pvBuoi d6ong oe ddpopa onueion ¢ aibovcag Katd T
dudpkela akTvofoinong pe ) odtaén tov C-arm og opilovria B€on.
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Scale | - 50 cm
Dose rate in mGy/h (author S. Balter)

Xy. 38: PvOpoi d6ong (MGy/h) yopw and tov achevn.

H 86on mov déyeton 10 mpocwmkd pmopet vo pewbel pe v emaoyn KoatdAAnAmv
AETOVPYIKAOV oTOolKEl®V aKxTVOPOANCOTG Kot HE TN YPAON TOV UEGHOV OTOMIKNG
TPOGTAGIAG.

8.3 lapauetpol aktivofoAnong

[Tpotyovpe modukn axtivookdnnon. O pvbude g oxedaldpevne axktivoforiog
Kotd TN ddpkelo Tov cine givar 10 @opég peyaAvTepPog omd NG TOANIKNG
OKTIWVOGKOTN GG,

Elaytotomorovpe 660 givol eQiktd TOLG XPOVOLE OKTIVOOKOTNONG Kot Cine.
Aappavoovpe povo Tic 0Korov0ics EIKOVOV TOV pog eivor amTapaiTnTES.
Iepropilovpe avotnpa To TEHI0 TG UKTIVOPOLIOG GTO GNUELD EVOLAPEPOVTOC.
Kotd mv e&éraon mayiov acbevov n okedalopevn axtvoPoiio avédavetor £mg
Kot 5 opég o€ oyéomn pe vav advvato achevi.

H 0o tov C-arm (opilovtia, kabetn, mAdyia) mailel peydlo poAo 6Tovg
pLOLOHS d6oNC YOP® amd Tov acbevn kabdg pumopel va avénbei/elatmbel Emg Kot
5 popég avaroya T OdTosn. XTI KAOeTEG MYELS 1) Avyvia TOpAY®OYNG TOV
axtivov-X Oa mpénel va Bpioketorl kKdto omd v eEetactikn kAivn (Zy. 39).
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Xy 39: Xtig kbBeteg AMYELS 1) OKTIVOAOYIKT Avyvia Tpémet va fpiokeTol KAT® omd TV €EETACTIKN
KALvn.

AKOpa ko 671G TAGYLEG ANYELS TpoTIHdpe 1 Avyvia aktiveov-X va Bpicketal mpog ta
Kato (0Tov givorl QIKTO) Yot LEWOVETOL CNUAVTIKA 1 okedalOpeV akTvofoAia Tov
deXOLOOTE.

‘Otav n My sivan TAdye n oprlovtio ToTe eMALyovpne vo PprokOpacTte Tpog TNV
TAEVPA TOV eVioYVTY EIKOVAG (Xy. 40a) Kar 6yt 6TV TAELPA TNG Aoy viag OKTIVOV-
X (Zy. 40B).

(@) “ | ®)

Xy. 40: (0) Eméyovpe va Bplokdpacte Tpog Ty TAEVPH TOV EVICYVTH EKOVAG KOl O)L TPOG TNV
mAgvpa TG Avyvioag aktivov-X (B).

8.4 Méoa atouikn¢ mpootaociag

Oo TpEneL TAVTO VO YPNCLOTOIOVUE TO LEGO OTOUIKNG TPOGTAGIOG.

e Tlodiéc, KOAGPO Kol Yool oktivompootaciog (Xy. 41).

INo axtives-X gvépyetag 100 KV ot modiég mayovg 0,5 mm Pb peidvovv ) d6on émg
Kot 93-97%. Ot modiég mdyovg 0,25 mm Pb tn petdvouy £mg kot 85-92%.

[Tpotipnote T YOOALH TOL TPOGPEPOLV Kol TAEVLPLKY| TPOCTAGIA.
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Ta yévtio axtvonpootaciog tpoceépovv émg kot 50% peiwon tng 66ong oOtav ta
répuo Ppiokoviat extdg mediov axtvoPoriag. Av Opmc ta yépro Ppebodv oty Kvpla
déoun kot mive amd Tov aviyvevt tov AEC tdte avédvovtotl onuavtikd to otoyeio
axtivofOANONG Kot Kotd cuvénelo tn 0061 ToL acbevn (Kot TOL TPOCOTIKOV AOY®
okedalOUEVNG OKTIVOPBOAMOG) EVD T YAVTIO HELOVOLV TN OGN TOV YEPLOV LOVO KATA
15%.

Xy, 41: TTodud, koAdpo Bupeoeldoic, Kot YVOALL OKTIVOTPOOTAGIOG.

e Tlétacpo 0po®ng omd poAvBovaro (0,5 - 1 mm) kot poAvBdokovpriva (Xy. 42).
[Ipémer va ypnoyLomoleite TAVTA T0 TETAGUO OPOPTG Kot TNV poAvBdokovptiva g
e€etaotikng tpanelog kabmg pHeudvouy onuovTikd Tov puiud d0ong Tov OEYECTE.

Xy. 42: Tlétacpo opoeng amd poAvPovaro kot pLoroBdokovptiva eEETAGTIKNG KAIVIG.

62



8.5 Atoutkn Soowuétpnon

Kabe dtopo tov mpoocmmikoh Tov GUUUETEXEL 0TV EEETOCT TTPETEL VO POPA ATOLKO
dooiuerpo (Xy. 43). To ohocono docipeTpo TomobeTEiTAL 6TO VYOS TOV G6TOOVG
(€M amé TNV TOOLG UKTIVOTTPOOTAGLOC.

Xy 43: Olocopa docipetpo Kot daytorov.

H 86on mov mpoayuotikd oéystonr (evepyodc 8061) 0 KOTOYOS TOL O0GIUETPOV givor
nepimov 20 eopéc KpoOTEPN.

Av kdémolog OeAnoel umopel va tomobetnoel €va oAdcwpo docipetpo €€ and v
TOOLd OKTIVOTPOGTAGING KOl €val €VTOG OVTNG. XNV Tepimton avtn o mpénetl va
axolovOnoel avotnpd Tig 0dNyieg TomobEéTnong mov yopnyel to Tunua Aocwuetpiog
¢ EAAnvua g Emutponnig Atopkng Evépyetag (EEAE). Ztv mepintwon ypnomng 6vo
JOCIETP®OY O VLTWOAOYIGUOG TNG TPOYUOTIKNG O00NG yivetoaw pe odydpidpo mov
avaypaQETOL oTNV pnvioio. KOTAoTaor SOCUETPNONG OV OMOGTEAEL Unviaic TO
napoamive Tuqua g EEAE.

O enepPartiotg umopei eniong va mpoundevtel dooipetpo THmov daytvoAdod (Zy. 43)
Y10 TOV EAEYYO NG 0OOMG GTA OGYTLAA.
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