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AlOPPOWE
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AlIOPROWED

1 ypappticds ouvtedeotic amoppdenong == | N=N,e™”

Movadeg tov w: [u] =[L]'=[pu]=m11 cm

LI

N:Noe_uX: N:Noe P :NO e_upo — N:Noe_“po

W,: HaQKOG CUVTEAESTIG ATIOPPOPNONG

p: [MTukvoTNTA TOL LVALKOV
Movades tov p,: [1] = [u]/[p] = [L]'/ (IMI'[L]®)= [u,] = [M]* [L]*

To x-p ex@palel emupavelakn Tukvotnta (g/cm?)

[w,] = [M] [L]* = (empavelaxr) TukvoTTa)
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XapaKTnpLoTKa a1 VALKOU GUOYXETIOUEVA LE TOV CUVTEAEC TN ATTOPPOPTOT|G.

120

100

80

40

20

f’, 10/2
I,/10
"? """ :’ """"""" Po—— T
0 ; 10 20; 30 40 50
HVL TVL*
l,€

Stathis STILIARIS, UoA 2020

X2 : llaxog YrodimAaoaopov
(Half Value Layer, HVL)
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DOTORAE

KBavtikn Siepyacia kata v omola ameAevBepwvovtal NAEKTPOVIX ATIO
LLOL ETILPAVELX Ay WYOU OTOV TIPOOTIEGEL OE AUTI) NAEKTPO LAYV TIKY)
AKTLVOB0oAL CUYVOTITAG TETOLAG WOTE TA NAEKTPOVLA VX KATOPOWOOUV va
VTEPTNSNOOLY TO EPAYUX SUVAULKTIG EVEPYELAG TTIOV TA CUYKPATEL GTNV
ETILPAVELX OV TN.

E photon = hv

Y _ .
700 nm V max =6.22%x10" m/s

1776V 550 nm v, =2.96x10° m/s
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Potassium - 2.0 eV needed to eject elactron

Aidypappa Feynman Photoelectric effect

b: ‘Epyo e€aywyns nAektpoviov
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GAINOMENORCOmPLonT

ZKESHON PWTOVIOU ATTO NAEKTPOVIO LLE LETAPOPA LEPOUG TNG OPUTG TOU
@WTOVIOV 0TO NAEKTPOVIO0. To oKESALOUEVO PWTOVIO EXEL UIKPOTEP
EVEPYELX KL KATA CUVETIELX LEYOXAVTEPO UT|KOG KULLOTOG TOV ELGEPXOUEVOV.

e-
e e

Avdypappa Feynman A= — —— = h (]_— COSO)
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E2 _ p2C2 +m2C4

®wtovio: E = pc

Arampnon Opurig
‘hv, hv \
= —C0S0 +p,COSE

;e ¢ L— p2c? = (hv,)? + (hv)? — 2(hv, )(hv)cosO

O:%sine—pesincp
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2 |2 2.2 2 4
[(hvO —hv)+m.c ] =p,C”+mgC
AvtikaBlotwvtag tov 6po p.2c? amd v mponyoluevn oxéon:

(hv, —hv)? + 2(hv, —hv)m_c® =(hv,)? +(hv)* —2(hv, ) (hv)cosd

@ -2(hv,)(hv) + 2(hv, —hv)m_c* =—2(hv, )(hv)cosd

@ v,y (Vo) ()L coso)

m.c’
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(hv,)(hv)(1-cos)
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° m,c?
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[ToAAamAacialovtag pe
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Metatpomnes Movadwv

h _ hCZ _2n-19TMeV-IM oo fm~0.00242 nm
m,. m. 0.511MeV
hv = he :1'24 keV -nm
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KON EIVIATLCER DVl

Mapaderypa

dwtovio apykng evepyetag E,=2MeV omioBookedaletal (0=180°) amd nAektpovio.
[Tolwa n eveépyela Tov okeSalOUEVOV PWTOVIOV;

o e _Led o 0.00062nm
2000

=
hv,

Zkedaomn Compton

Ah =2~y =—— (1—cosB) = 0.00242] 1 cos(180°) Jnm = 0.00484nm
m,C

A=A, +ALA=0.00546nm = E = 1.24 keV = 226keV
0.00546
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LITHVATICD DANOMEBNOE Corgton

Mwx xpnown avadoyia

V= ¢ = AV:—%AK: AV=—E-A—}L
A A AA

ﬂ

Av__ M
V A
AE __ A
E A

H mtapamavw oxeomn pmopet va e@aprooTel YLot TOV UTTIOAOYLOUO TNG EVEPYELAS
tov kata Compton okedalopevov @wTOViov.
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N EVEATUCEEDAN

Evépyela @wToviov petd amo okédaon Compton

E
1+ mé’z (1—cosh)
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_AE _ AN _ _E :1.1(1_(:059):2. h2 (1—COSO)= hV2 (l—COS@)
E A E XA mc A MmC mC
_ EI-E:EO _ mEC2 (1—cosd) = Eo= E_ n'fcoz (1-cosb) = % =1+ nlfcoz (1-cos0)
E = S,
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LITHVATICD DANOMEBNOE Corgton

H avtiotoym evépyela Tov nAsktpoviov Ba sivar:

T=E,=E,-E

ll

2
. E, E,+ rrlfgz (1-cosf)-E,
O E B E
1+ mc?z (1-cos) 1+ mc(:)z (1-cosh)
T=— Fo
1+ e
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LITHVATICD DANOMEBNOE Corgton

INa omoBookédaon Tov @wTtoviov (0=180°) oL avtioTol es EVEPYELES
(@WTOVIOV KAl NAEKTPOVIOL YivovTal

Photon Electron
E= Eﬁz To— 2
1+ — 1+ me-
mc 2E,

ApBOpmtucy E@appoyn

E, (keV) E (keV) T (keV)
0
511 170 341
1000 204 796

2000 226 1774
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Anulovpyla evog (e yous NAEKTPOVIioV-TToITPOVIioV, OTAV EVA LKOVIG EVEPYELAG
EWTOVIO OAANAETILOPACEL UE TO NAEKTPOUXYVNTIKO Tted0 TOV VP Va. [evikdTEpQ,
1N évvola NG SIduung yeveong eumeplexel ™ Snuovpyia evog cwpatidiov-
avTiowpatidiov amd ovdétepo pumolovio.

Positron

nucleus

Electron
-0 K-

Yy —>e +e'

Avypappa Feynman v Za e~
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SN IO PPOTH

O YPOaUUIKOG OUVTEAEGTNG ATOPPOPNOMG VALKOU e€apTatal amd tv Evepyela E
TOV TIPOCTI{TTTOVTOG PWTOVIOL KoL TN @UOM TOL VALKOU (Atoutkog AplOudg Z,

[MTukvomta p).

w=up(E Z, p)
Photon Atomic : :
Energy  Number Z UENSIEY R I LeRSIty
Photoelectric  1/(hv)3 73 p ——
Compton 1/(hv) —— D Pe
Pair
Production hv Z P T
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STNGENEN THYSATOPPODTEHESSS

Photon Mass Attenuation Coefficients for lron
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|"‘."
photoelectricy ™,
absorption,

attenuation coefficient 1 /p in cm?/g

% = Rayleigh
4 S “scatte ring

diagnostic energy window

water

NEPO

total attenuation

production
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10’

photon energy hv / MeV
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attenuation coefficient u /p in crh?.’g

MallkOG CUVTEAEGTIIG ATIOPPOPTONG

u/p

0TIV EVEPYELAKN TIEPLOXT] TWV
akTivwv X

lead]

MOAYBAOX

photon energy hv / MeV
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Relative importance of y-ray interactions
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2N TEABEE

Relative importance of y-ray interactions
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Egaptnon mg amoppognong aktvoBoliag amno:

MHKOX ATOMIKO [TYKNOTHTA [TAXOX
KYMATOX API®OMO YAIKOY YAIKOY

thickness

B
v

wavelength atomic number

g3

mass density

o oc X x oC P — o An

I

]

T. Laubenberger / ]. Laubenberger: «Technik der medizinischen Radiologie» (1999)
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