ANNAeTOpaon akTVOBOALOC — UANC

Fewpyloc Kaykadng
https://3dmi.upatras.gr
Email: gkagad@gmail.com
TnA.: 2610 — 962345



e Kata tn dtapkela tng padlevepyou dBopac oL Baclkotepol Tpomol
EKTTOUTIN G akTvoBoAlac ival:
* Qoptlopeva owpatidia, Y. a Kat B, Ko
e HAekTtpOopOyVNTIKA aKTWWOBOALQ, TT.X. AKTLVEC Y KOl X
e JTn OUVEXELX OUTA N aKTVOPBOALD pETADEPEL TNV EVEPYELA TNG N LEPOC QLUTNC
oTnv VAN (avBpwrivo cwpa) KoTd TO TEPACUA TNG LECA OO AUTH.

* OLBaokotepoL PNXOVIOHOL LETADOPAC EVEPYELAC ELVAL O LOVTIOUOC KAl N
SlEyepon atOpwWV Kal popiwv. To HeyaAUTEPO TTOCOOTO EVEPYELOC LETATPETETOL
o€ Beppotnta.



AMNAeTILOpaON POPTLOUEVWY OCWUATIOLWY E
TNV VAN

* O CUYKEKPLUEVOC OPOC ETILIONUAVEL OTL O€V €lval HOVO N VAN Tou
vdlotatatl Tnv enidpacn TnNG aktwvoPfoAiog, aAAd Kat n aktivoBoAla
Tov ennpeadletol amo tnv UAn otav aAAnAsmidpad pe avtn.

* H aktwvoBepamneio oxetileTol Mo AUECA LE TNV ENLOPAON TNC
aktivoBoAlac otnv LAN
e XTNV aKTIvoBEepareia otoxXoC Ko eival va aAAotwoou e BLOAOYLKA TOV OYKO

* H aktwvodloyvwaoTikn amo tnv aAAn HEPLA — LE TNV EMidpaon TNEG UANC
oTnV aktwvoBoAla
e 2TNV OKTIVOSLAYVWOTLKI EKTIEUTIETOL TTPOC TOV €€€TAlOEVO SECUN TL.X.

QKTIVWV X KOLL OTN OUVEXELO LEAETAUE TNV akTvoPBoAla tou e€EpxETAL ATTO TN
OUYKEKPLUEVN TtEpLOXN eVOLADEPOVTOC



* Ta uPnAng evepyelag popTIOUEVA CWHATIOLA, OTIWG T CWHLATLOL O KoL ﬁ,
XOVOUV EVEPYELA Kal ETURPAdUVOVTAL KATA TO TTEPACKA TOUG OTIO TNV UAN
(armotéAeopa cUYKPOUONC LLE ATOUO KOLL LOPLAL)

* Ta uPnAnNGg eveEPyELOC € ELVaL UTTOTTPOLOVTA TWV CUYKPOUCEWV AUTWV

* Entiong udnAng evepyelag e dnpoupyouvial OTav OKTVEG y Kot X ,
AAANAELOPOUV PE TNV UAN -> EKTIEUTIOVTOAL KATA TNV ECWTEPLKI LETOTPOTN
KoL To patvopevo Auger.

* EKTOG a6 tn dlagoporioinon oto cupPBolo (+ 1 -) oL SuVAUELG TTOU
dexovtal ta B+ Kol B Elvoll TOWUTOONMEC

* OLouykpoUOELG TToU Ao pBAavouV Xwpa HETAED EVOG GOPTIOUEVOU ,
CWHATLOLOU KAl ATOUWV N LOPLWV aPpOPOUV TILO TTOAU NAEKTPLKEG OUVAUELG
eAENC N anmwbOnong mapa MPAYUOTIK KNXOVLKN Ertoidn



* [La mapadeypa, Eva GoPTLOUEVO CWHATLOLO TTOU TIEPVA KOVTA OE €val
ATOHO £€0lOKEL NAEKTPLKEC OUVAMELC OTO TPOXLAKA € aUTOoU TOU
atopou. H evtaon autwyv Twv OUVAREWYV UTIOPEL VAL ELVOLL APKETN YL
TNV ATTOUAKPUVON EVOC TPOXLOKOU e KOl LLE QLUTO TOV TPOTIO val
nPoKANOEeL LovTlopoc.

Incident




* Ta Bapld cwpatiblo £X0UV TPOXLEG TIOU elval oxedOV eVBELEC YPAUMES KATA TNV
aAANAETLOpACN TOUG HE TNV VAN, LE (La OUVEYXT ETILBPAOUVON OTIOU XOVOUV HLKPQ
TTOOQL EVEPYELOC OE EVA LEYAAO APLOUO CUYKPOUCELC.

* e avtiBeon ta e okedAlovTaL € HEYAAEG YWVIEG KOTA TN OUYKPOUOH TOUG UE
TPOXLOKA € KAl UITopoUV va XAoOUV PEYAAO TTOCOOTO TNG EVEPYELAG TOUG OE QLUTEG
TLC oUyKpouvoelc. Otav ou KROL')OVTOLL LLE TTUPAVEC oKEOA(OVTOL EMLONC OE LEYAAEC
YWVLEG KOl EXOUE aKt,Lvogo Lot TtEdNG. Mo Toug AGYOUG aUTOUG OL TPOXLEG TWV €
elvall AKOVOVLOTEC, EVW TO OXNHO KOL TO LAKOC TouC eival ampoBAemTo.

* L0l CUYKEKPLUEVO TIOCO KLVNTLKAC EVEPYELAC TA € TAELOEVOUV E PEYAAUTEPEC
ToXUTNTEC. 2Ta 4 MeV ocwpatidla a taéldevouy pe 10% t1.¢d. evw ta e pe 90% t.¢.

* Tae €xouv pLa povada NAEKTPLKOU GOPTLOU GE OXEOH UE TAL CWHATLA O KAL VL0
QUTO €0OKOUV 0BEVESTEPEG SUVALELG OTA TPOXLAKA €. [a Toug AOYOoUG aUToUG
To e eV EXOUV OAU oUXVEG AAANAETILOPACELG KAL XAVOUV TNV EVEPYELA TOUG TILO
OpyQ OE OXEON LLE TOL CWUATLA Q.



* Ta ULIJr]}\r']q EVEPYELOC PWTOVLAL ueracbépouv 1\ EVEPYELA TOUC OTNV
U)\r] LECW aMr])\emcSpaoewv it atoua, Ttupr]veq Kat e. OuoLaoTIKA
exouue OUYKPOUGOELG KOl OXL ALLECOUC LOVTLOUOUG OTTWG oTnv
NMEPUTTWON TWV POPTIOUEVWYV CWHATIOlWV. KATIOLEC OO AUTEC TLCG
ouvao(JGELq OHWC 0dnyouv otnv ameAeuvBEPWON KATTOLWY TPOXLOLKWV
en ot dSnuoupyia (evywv B B. Ta CI)OpTLOlJ.EVOL QUTA cwoTOL
LTOpEL va TtpOKa?\eoouv doawopeva Lovuouou 2TO GOLVOLLEVO QLUTO
Baoiletal n aviyvevon pwtoviwv uPnAng evepyeLac aAAd Ko Ta
padlofloloylka patvopeva.

* [La TOUC aVWTEPW AOyouc Ta uPNnNANG evepyeloc dwtovia
KatnyopLomolouvtal w¢ SeutepoyeVWE Lovtilovoa aktlvofoAla.



DWTONAEKTPLKO PALVOUEVO

* To atopo anoppoda MANPWG TNV EVEPYELD TOU TIPOOTITOVTOG pwToviou. To
PwTovIo egadavileTal KaL EXOULE TNV ATEAEVOEPWON EVOG TPOXLAKOU € TOU
QTOHOU, TO OTIOL0 KAAELTOL PWTONAEKTPOVLO. H KLVNTLKA TOU EVEPYELQ LOOUTOL
HE TN 6Lac|)opa EVEPYELOLG TOU TIPOOTILIITOVTOG PWTOVIOU KAl TNG EVEPYELAG
ouvdeong Tou TPoYLaKoU €.

E]e cted

/ phcloelechcn

)
‘ Nuc Ieu

* To pwrtonAektpovio ouvnBwWG AmMEAEVBEPWVETAL ATTO TLG TILO" ECWTEPLKEG
oTolPAdEC TOU OTOLOU.



* H ameAevBepwon tou dwtonAekTpoviou SNULOUPYEL Eva KEVO TO
OTIOLO OTN OUVEXELO OONYEL OTNV EKTTOUTTN XOPAKTNPLOTIKWY OKTIVWV X
(N nAektpoviwv Auger)

* HE,, Twv dwtonAeKkTpoviwv evanmotiBeTal KOV 0To XWPO TNG
dnuloupylac touc.



-0.4 keV

A 19.6 keV K,
iy Characteristic
X ray

cascading // B
electron (-)

-20 keV —

vacant

Molybdenum
atom
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>kedaon Compton

* >tn okedaon Compton €xoupe ‘cUykpouon’ evoc pwTtoviou e Eva
xaAopa ocuvdedepevo e e€wteplknc otolfadac.

* M€EpPOC TNC EVEPYELAC TOU GWTOVIOU XPNOLUOTIOLELTAL YLOL TNV
areAevuBepwon tou e. To hv okedaletal e TO UTTOAOLITO TNG EVEPYELAC
Tou. H evépyela mou PEVEL 0TO PWTOVLO OXETI(ETAL UE TN YwVia okeEdAONG

0 cvpPwva pe: z
E [ 0

sc
Scattered photon EO

of lower ener 1 D
e 0.511

(1-cos @)

8, Scattering angle

Ere D EO _Esc

e Ejecied Compton
recoil electron
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* H evépyela mou petadpepetal Oev e€aptatal Ao TNV MUKVOTNIQ, Z, N
AAAN oLoTNTA TOU aroppPodPNTLKOU HECOU.

* H evépyela oto e maiipvel TLpeC armo 0 yio 0 = 00 Ewc por LEYLOTN TLUN
yla 6 = 180° 6mou €xoupe ontoBookeSaon.

E

0

2E,
0.511

E™ [

1]

max min E(?
Ere DEJO _Esc D
E,10.2555
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Compton scattering Valence electrons

Compton
electron (E,.)

Incident \/\./\/\ =

photon
(Eo)

| A i
yi/:“‘,’,v

O] Angle of deflection

. Scattered
photon (E)




ALOLLOC YEVEDN

Albu O yEveon €xoupe otav eva GwTtovio aAANAeTOPA e To NAEKTPLKO Tiedlo eVOC GOPTLOUEVOU
ocwpatdiov. 2uvnBwe N aAAnAemtibpaon cupBaivel HEoA O€ €Vl ATOLKO TTUPAVA KOL OTIAVLOL OTO
neplBaiiov evocg e.

>tn 616V o yEveon eva pwtovio e€adavileTal KoL n EVEPYELA TOU XpNOLUOTIOLE(TOL Yo TN dnpLloupyla
evocg (evyouc B - B~. Na va cupBel auto, emeldn KAOe e €xel eveépyela npepiag ton pe 0.511 MeV, to
hv Ba ripEmeL va €xeL eveépyeLla peyaAutepn A ton pe 2 x 0.511 MeV = 1.022 MeV. To rtAeovaopa
evepyelag Ey— 1.022 MeV Sidetal wg KvnTikn evepyela oto {evyog BT - B. Aev potlpaletal e€ioou Kal
ota 2. Incident e~ Negative

electron

Ta mapayopeva e evarmoBEToUV TNV EVEPYELA TOUC
oTNV UAN HLECW LOVTLOMWV.

Otav to B xdoel OAN TNV KVNTLKI) TOU EVEPYELA KOl
OTOMATAOEL TOTE €EUAWVETOL UE EVOL € KL EVal
(evyoc dwTtoviwv e€aiAwong dnuoupyeital mou
Aappavouv amo 0.511 MeV kat kateuBuvovtal

avtifeTa.
14

0.511-MeV annihilation photons



* Tao uPNANC EVEPYELAC € TIOU TTEPLYPAPOVTOL OTLC AVWTEPW
neplypadopevec avildpaocelc eival urtevBuva yia tnv evamnobeon
EVEPYELOC O0TNV UAN. Emtilong etvail umtevBuva yia e podLoPLOAOYLIKEC
ETILOPACELC TWV QKTLVWV X, V.

()



Excitation and
ionization

. B—/‘%,\_‘

(Negatron)

‘\

Excitation
and




E¢aoBevion aktwvoBoAlog

Otav éva pwtovio tepva oo Eva amoppPoPnTIKO UALKO CUYKEKPLUEVOU TIAXOUC, N TiiBavotnta va

aAAnAemidpaocel e€aptatal amod TNV EVEPYELA TOU, TN cUOTAON KOL TO TIAXOC Tou UALKoU. Oco riLo
LEYAAO TO TIAXOC TOU TOOO HeEYOAUTEPN N TiBavotnta va cupPet pa aAAnAenidpaon. H e€aptnon
aro tn oloTOoN TOU UALKOU KOlL TNV EVEPYELA TOU dwToviou eival o cuvOetn.

Mo eva Aemtto amoppodntr) £xel Ppedet
oTL

%D—EZXAX

Omou Y = YPOUULKOC CUVTEAECTAC
e€aoBgvionc

Ky, = LO{LKOC ouvteAeoTC e€acBEviong
M/, EGQPTATOL ATTO TO Z TOU
amoppodnTH KoL TNV EVEPYELA TWV
dwtoviwv E kat dev e€aptatol ano tnv
TLUKVOTNTA TOU UALKOU P

Absorber

ncident Transmitted
photon pearn photon beam
intensity, / intensity, (/-Al)

-
S N el

Detector
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* [La piypot UALKWV LOYUEL:

L, (mix) L0 f 00 f,

[/

m

DwTONAEKTPLKO

T

O

Compton

Albupocg yévveon
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e OLTIUEC TWV T, O Kol K petafarlovtal Le to Z Kal tnv evepyela E.

* [.x. ywato H,0

To dwWTONAEKTPLKO DALVOUEVO ELVaL KUPLOPXO YL UALKAL HE
VPNAS Z kat xapunAEg evépyeleg dwTtoviwy

H ok€daon Compton eival kupiopxn yla evdlapeca Z Ko
E

H &ibupocg yévveon Sev udilotatal yio EVEPYELEC
dwtoviwv < 1.02 MeV. lNa peyaAUTEPEC EVEPYELEC LOXVEL:

L4
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E
O
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Q
Q
Q
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e
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©
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©
w
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o
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™reT
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'E
by

0001 L_L_a.-hu.uu-.‘._A_x A.lu.u_.-J—LLL.LAJ
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A Photon energy (MeV)
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-
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* Lot oUVONKEC O0TEVNC YEWUETPLOC SECUNC LOYXVEL:

I(x) 0 1(0)e ™

* Half Value Layer (HVL), maxoc vrtodutAaclacpou
gy 2 n2
5 HVT

* [1axoc Tou amoppodnth OV HELWVEL TNV €vtaon tn¢ 6E0UNC OTO ULOO
* TVT: tenth value thickness
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AUVOTOTNTEC VLA LETOKLVNOELC OTO TTAQLOLO

TWV OTIoUOWV o

https://erasmus.upatras.gr

EAAnvikG English

MAatpoppa Erasmus+

Kavovtag v xivnuikétnta
avanéonaoto xoppdt g navemotnpakig Jwng...

Kéau nepoobrepo and pa aAdayh Mavenotnpiou..,

Zuyvég Epwriosig / Zdvdeon / Eyypadn

Mvnuévia Zuvepyaociag Aridpuparikég Zupdwvieg Aebviig Kivnmikétnra Emkoivwvia

KaAwce n2 ulou Matpwv!

ATo 3 U 3 £C TIC on line urtt

1 TO Erasmus+
(TE y1Q va UL 10XETE OTIC OPACEIS KIVNTIKOTNTAG YIA: oIOUS£C, MPAKTIKN
aoknon, didaokalia ka1 empdpdwon !
Na delre 6Aeg TIQ SI-I0PUHATIKES OUN (eq (Inter-Institutional Agreements) rou £€xel cuvayget To

“A

a Avotara Idpluarta Tou eEwTtepikoU!

BoveTal:
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@® Not Secure | med.upatras.gr/index.php?r=pages/index&id=mobility&lang=en

= EAANVIKG

/e School of Medicine ANEIETH
| & | 4
\_¥ / University of Patras

() I The Department ‘o Staff & Undergraduate ¥ Postgraduate studies & Research = Mobility

Mobility

Home > Mobility

Mobility

International mobility for undergraduate and postgraduate students in Medicine

The University of Patras / School of Medicine participates in various bilateral academic agreements that aim to promote research and teaching exchanges
through mobility of students and staff. The opportunities are offered mainly through the Erasmus+ program, however several mobility opportunities
through ad hoc agreements with institutions in the USA are also available.

The School of Medicine has the following active bilateral agreements under the Erasmus+ program:

Austria:

* Erasmus+ code: A WIEN 64: Medical University of Wien, Austria, for all study cycles; i.e. undergraduate, postgraduate and doctoral studies. 3
incoming students, 3 outgoing students (valid till academic year 2020-2021).




@ https://eclass.upatras.gr

MAatgpoppa TnAeknaidbevong

ZUvSean Xprotn

}C)vopa xpriotn (username)

ZuvBnuatiko (password) @

/4

H mAatpoppua upatras eclass anoteAel éva oAokAnpwpévo ZUotnua Alaxeiplong HAEKTPOVLKWV & TuvSedepévol xpriotec: 333




kagadis

FUvdean xprotn
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XapTo@UAAKLO XpAOTN

OAa ta padnuata 4

Kuplakri  Aeutépa Tpltn Tetdptn Néuntn Napaoxksur ZaBRato
(PHA1628)
EAévn Kwotapidou, Mewpylog Kaykadng, Avaotaoiog MnelepLavoc,
EwpyLoG ZakeAAaPOTIOUAOG

(MEDB853)
Navaywwtakng ., Mreleplavog A., Kwaotapidou E., ZakeAA\apOTovAog I,
Kaykaéng r.




latpikr Puoikn
MNavaywwtakng ., Mrielepravocg A., Kwotapidou E., ZakeAAapotouAog I'., KaykasdngI.

Neprypagn

Kwdikoég: MED8S3
Katnyopla: latpikig »
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Vv Evepyd epyakeia

! Avakowvwoeig

& Eyypagpa

3 Huepohdyio

O Ninpoyopies
% sovbeopol

> Avevepyd epyaleia




