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AAAnAenidpaon IovTtilouogac AkTivoBoAiag
(POPTICHEVWOV CWHATIOIOV - "YANG



AA/dpaon IovTriCouoac AkTivoBoAiag
(POPTICHEVWOV CWHATIOINV-"YANG

AnwAeia  evepyeiag Aoyw AnwAela evepyeiac Aoyw
OlEYEPOEWV & I10VIOHWY eknopnng H/M akTivoBoAiac
Meyalog apiBpog al/ ogwv

MIKpOC apIBPOC aAN/Cewv PE
TOUC NUPNAVEC TOU UAIKOU
ONMAavTIKNG anwAeiac
EVEPVYEIAC

LE TNV KCITC]VO|JI’] e  Tou
UAIKOU, MIKPNG KATA PECO
Opo anco)\slaq EVEPYEIAC



AnWAEIQ EVEPYEIAC POPTICHEVWV COHATIOIWV
AOYw OIEYEPOEWV & IOVIOHWV
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Ano nolouc NapayovTeg eEapTaral N AnWAEIa EVEPYEIAC ava
Hovada 31adpounc N AVvAOXETIKN 10XUC EVOC UAIKOU ??7?
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AnwAegIa eVEPYEIAG e AOYW OIEYEPOEWV & IOVIOCH®WV

Stopping power (keV/cm)

. ———AkTivoBohia

] Zuvo)\lkd

Kiv. Evépyaid, T _(keV)



KaunuAn Bragg...

To NO0COOTO TNC EVEPYEIAC
MOU PETAPEPETAl OTO VEPO
kaTa Tn diEAeuUan OlIAPOPETIKWV
(POPTIOUEVWV CWUATIOIWV
ouvapTnoel Tou Baboug oe cm.




AnwAsg1Ia EVEPYEIAC POPTICHEVOV COHATIOIWV
AOY® EKMOMNNG AKTIVOBOAIAC
AnoO NolouG NapPAayovTeC eEapTaTdl N ANWAEIA EVEPYEIAC avda
pHovada S1adpouNnNG N AVACXETIKN 10XUG EVOG UAIKOU ??7?
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Kiv. Evépyeia, T _(keV)



EpBeAsia nAekTpoviwV OE d1apopa UAIKG

1 03

Krv. Evéipysia, TE(_keV)




10 AKTIVWV X...
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Auyvia akTivwv-x

' | K&Bodoc (-) Avodog (+)
Peupa Auyviac

I (A1 mA)
LUETPO TOU apiBuou enou
KIvouvTal ano Tnv kabodo
oTnVv avodo ava povadda

XpOVvoU
KeAupog Auxviac
uno XapnAn
YwnAn Taon Auxviag nieon

V (VN kV)

METPO TNG HEYIOTNG KIVNTIKNG EVEPYEIAG

nou 6a anokTAOOUV TA e- Kal ENOPEVWC

TNG MEYIOTNG EVEPYEIQC TNG aKTIVOBOAIag
nednong

Ioxug akTivoBoAiag: P, ~ 10° I1V2Z
HAekTpIKN 10XUG: Py = VI
Anodoon: a ~ 10°VZ

> > 99% TNC EvEPYEIAC PETATPENETAI
o€ BeppoTnTa yia V < 200 kV
> AvodO0C: Z>> JE NeYAAn BepUIKN
avtoxn (n.x. BoA@papio, ,,W)




Ta e (w¢ popT. cwpaTidia) 6a anoAeocouv OAH TV evepyeia
TOUC OTO UAIKO dAAnAenidpwvTac:

1) pe Ta NAeKTPOVIA TOU UAIKOU 2) HE TOUC NMUPNVEC TOU UAIKOU
NpokaAwvTac JIEYEPOEIC KAl eknepnovTac H/M akTtivoBoAia
IOVIOWOUC KAl CUVENWC Kal EKNOMMN (akTivoBoAia nednonc)
XapaKTNPIOTIKNG aKTIVOBOAIAC
— MOMEG aANTEIG HIKPNG KATA UEDO — Niyec aMnAenIdpAcEIC
OPO ANWAEIAG EVEPYEIAG anwAelac evepyeiac ano 0 —

100%

Ejected K-shell electron
L]

Target atom

Target atom

Incident electrons N,uéieus

Close interaction:
Moderate energy

Rebounding
incident electron

3

Distant interaction:
Low energy

Impact with nucleus:
Maximum energy




Auxvia akKTIivov X:
(PACHA AKTIVOV X

akTivoBoAia nednong XapakTNPIOTIKN akTIvoPBoAia

E a6 0 éoc E hf .. =hc/A =K. =qV, E=E_-E, =13.6 (Z-1)* (1-1/n?)

¢ max

Ejected K-shell electron

Target atom

Close interaction:
Moderate energy

Rebounding

Distant interaction: incident electron

Low energy
Impact with nucleus:
Maximum energy




Auyvia akKTiveV X: (paoHa AKTIVWV X

GE(DDT]TIKT'] (PGQ]JGTI'KI'I] KCITC|V0|JI"] E,TOU 7W: 69.53 keV
akTivopoAiag nednong : i S By

# QwT. ava povada evépyeiac E K WK ezt
~ 1 Z (EemaxE)
>TNV NPa&n opwc:
= XAPAKTNPIOTIKN akTIVOBOAia
m ekOeTIKN €€aoBevion

Electron Binding Energy (keV)

__Number of Photons
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MapayovTtec nou ennpealouv TO PACHA AKTIVOV X:
uynAn Taon

Ennpeadel:
m TN JEYIOTN EVEPYEIQ
m TN UEON EVEPYEIQ
= TNV évraon (I~kV,2) W+2 mm Al

= TNV EUQAVION I} UN XApAKTNPIOTIKNG
aKTIvVoBoAIac

E(Tou ,,W: 69.53 keV

Kqi: Lip2K: 59.32 keV
Koot Ly>K: 57.98 keV
Kg;: M>K: 67.24 keV
Kgz: Nip>K: 69.10 keV

E,Tou ;5Al: 1.56 keV




(PACHA AKTIVOV X:
pEUHa Auyviac / Xpovoc EkBsong

Ennpeadouv:
m TNV evraon (N~mAs, I~ mA)
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(PACHA AKTIVOV X:
UAIKO avodou

Ennpealer:
m TNV evraon (I~Z)

m TNV EVEPYEIA XAPAKTNPIOTIKAG
aKTIVOBOoAIac

E« Tou 4,Mo: 20.00 keV

Kay: Lg>K: 17.48 keV
Ka,: Ly>K: 17.37 keV
KB,: My~>K: 19.61 keV

KB,: Ni;=2K: 19.96 keV
ETou ,,W: 69.53 keV

Kqi: Lip=2K: 59.32 keV
Kyo! Lp2K: 57.98 keV
Kgi: Mip2>K: 67.24 keV
Kgz: Niip>K: 69.10 keV




(PACHA AKTIVOV X:
nNPooOETO PIATPO

Ennpeadel:
m TN PEON EVEPYEIQ
m TNV €vTAON
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(PpACHA AKTIVOV X:
nPocOsTO (PIATPO

Epapuoyn otnv enihoyn diapopeTIKWV GIATPwV K-aixunc oTn pactoypagia

Mo/Rh specirum Rh attenuation
Mo/Mo spectrum Mo attenuation

Probability of interaction

Mo/Rh spectrum
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Mo/Mo spectrum —

Energy (keV) 171 2023




YAIKO NEPAITEP® HEAETNC
> § 3.3 kal 4.1 KepaAaiou 2 Zuyypaupartoc
> EpwTnoeic katavonaong
> Mnopeite enionc va avalnTnosTe TOuC OpoucC “x-ray tube” kai “bremsstrahlung” oTo
HyperPhysics (http://hyperphysics.phy-astr.gsu.edu/hbase/index.html) r} va deite Tnv avackonnon:

Rolf Behling, X-ray sources: 125 years of developments of this intriguing technology, Physica
Medica, 79, 2020, https://doi.org/10.1016/j.ejmp.2020.07.021.125.

Electricity and ;
Magnetism “gh{ and
@ _—

Sound and
Heat and Hearing
Georgia State University
Condensed @
Matter

Nucfgar Quantum Astrophysics
Physics Physics

HyperPhysics is hosted by the

HyperPhysics
© 2016C.R. Nave

~iFree X-Ray Examination to Patients.<

Department of Physics and Astronomy



http://hyperphysics.phy-astr.gsu.edu/hbase/index.html
https://doi.org/10.1016/j.ejmp.2020.07.021.125

