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Daouarouepia Axrivwov X’

OpLop66: O aktiveg X givat n nAektpopayvntiky aktvoBolia prikoug kopatog 10-°-100 A.
TuvROng avahutikn meploxn eivae 0,1-25 A.

lotopika Ztotxeio:

* Roentgen (1895) Avakaiudn aktivwv X

» Barkla (1916) ®dopa exmopmrg aktivwyv X

* Moseley (1913) TuvSuaopog ypapuwy eKTIOPTNG HE ATOULKO aplBud

* Von Laue (1913) NepiBAaon aktivwyv X °®

+ Siegbahn (1967) ®wrtonAektpovikr) Pacpatookomio aktivwv X v

* Avahutikeg Epappoyég amo tn dekaetia tou 50
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DwronAexptxo
Davouevo

Eival n kBavtikn Slepyaocia katd tnv omoia
amneleuBepwvovtal NAEKTPOVLA A0 PLa
eMLpAVELD aywyol OTAV TIPOCTIECEL O
QUTH NAEKTPOPAYVNTIKA OKTWOBOALL
OUXVOTNTAC TETOLOC WOTE TOL NAEKTPOVLA
va KatopBwaoouv va uTepmndrioouv To
bpaypa SuVAPLKNG EVEPYELAG TIOU T
oUYKpATeL oTNV eMLdAvELD QUTH.
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Ermowni Antivwv X - Pewpla

Evepyelaxég Stadueg
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®acpatookotia ®Boptopol Aktivwy X dwtovia, Dwtovia

(X-ray Fluorescence, XRF) nAektpovLaL

Daocpatookoria Aoppodnong AKTivwy X Qwtovia

(X-ray Absorption)

®aocpatookoria iepiBAaong Aktivwy X Qwtovia

(X-ray Diffraction, XRD) . e .
DwtonAektpoviakn Pacpatookomnia Aktivwy X | Dwtovia HAektpovia ¢ v
(X-ray Photoelectron Spectroscopy, XPS) o °
HAektpoviakn Qacpotookotio Auger Qwtovia,

(Auger Electron Spectroscopy, AES) nAektpovia
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Daouaroorxosia Ploptoov Axtivaov X
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Spectra taken using Amptek XR-100CR 5 mm x 5 mm x 500 um X-Ray Detector (20 ps

shaping time - optional feature) and Amptek MCAB000A Multichannel Analyzer.

Zuvexég MAaocpa: opelleTal OE HETATPOTIN TNG EVEPYELOG TWV NAEKTPOVIWVY

o€ dwtovia Aoyw emBpaduvong

Frpap Ko Ddacpa: exmouTr GwToviwy Adyw PETATTWONG NAEKTpOViwY o€
OTIBASEG KATWTEPNG EVEPYELAG
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Evepyeianes
orabieg

To ypappko dacpa elvol XopaKTNPLOTIKO Yo KABE
otolkelo, ave§aptnTa TNG PUOLKNAG KAL XNHLKAG
KATAOTAONG.

Ol OOPOTIKEG YPANPEG TIAPVOUV TOV KUPLO
oupBolopo tou (K, L, ...) amo t otBdada mou
peTamimnteL To nAeKTpovLo.

Ot GaCHATIKEG YPAPEG TIEPLYPAPOVTAL ELTE ATIO TO
HAKOG KUPATOG A, ElTE a6 TNV EVEPYELQ, E.

H evépyela Twv GaOPATIKWY YPAPHUWY QUEAVEL PE TOV
QTOMLKO OPLOPO.

Se KGOt oTolxelo N EVEPYELD TWV GACUOTIKWY YPAPUWY
eMatwvetat amo Tg K otig L ypappég.

Opyavodoyia paduaroorxorrias pBoptoiov axtivwov X

Awaonopdg prikoug kUpatog

Analyzin
X-ray Source wa,:,.g

o
g
8
e
3
5

a

’

[Sa;!pb] lDet‘ector} {Electrontcs} I Computer

* EmtAoyn prnkoug KUpPoTog

* XapnAa 6pla avixveuong

e XapnAn aktwoBolia avaxaitiong
*  YYnAn SLakpLrikn tkavotnta

Awaomopag Evépyeiag
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Log energy

FIGURE 12-4 Partial energy level diagram showing common transitions producing X-rays.
The most intense lines are indicated by the wider arrows.
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XapnAo Kootog
Tayutepn avauion



Iyyee yea dpyava
pBoptotov axtivwov X’

*  Auyvieg Aktivw X

MeTtatporn tng eVEpyeLag NAEKTpoViwY og
dwtovia

Zuvexeg dpaopa
Mpapukd daopa
* Padoicotoma

e IUyxpotpa
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2vonjuara ExAoyiig
UTTKOVS AaKTOVWV X
MovoxpwHAaTopeg
Baoiletat otn oxéon Bragg
n.A=2dsin®
DiAtpa
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Aveyvevrege Axvtivwov X

AVLYVEUTEG OTEPENG KATAOTOONG

AVIXVEUTEG LOVTLOHOU
* Odlapol Lovtiopou
* AmapBuntég Geiger

* Avoloyikoi amoplBuntég

13

12/17/2022

Argon
& Insulator

To
| o
I preamplifier

Metal
tube

Cathode Window

Unabsorbed
X-rays +
-1 kV

Lllototinr; xat [looorixy Avaivor

la TNV avixveuon Twv oToELWV OpKeL N avelpeon 1-2 XOPOKTNPLOTIKWY YPOUUWY EKTIOMTIAG

Kn L oepag.

H Stadikacio mepltAéketatl and aAANAOETUKAAUYPELS YPOUHWY

To TiPOPANUa eTHAVETAL pIE TN XPriON Kal ETLMTAEOV AAAWV YPOUUWY

ZTnv oooTKN avdAuon mapatnpouvial davopeva enidpaong tng PATPAg tou delypatog

Anauteital BaBpovopnon pe mpdtuTia pe cUoToon TopopoLa UE Tou Selypatog f xpron

E£0WTEPLKOU TTPOTUTIOU

14



12/17/2022

Epaplioyes vat yaparxmmplorrd e
paolarooxorias ploplouov axttvwv X

Edappoyég MAsovektipata
Métaha Kat KpapoTa Mn Katoaotodikn
MétaMa og vypa Selypata Tayxeia
Puttavtég otnv atpoodalpa Mkpn Tipokatepyaoia Selypatog
Metpwpata Melovektipata
XapnAn evawodnoia (>1 ppm)
e .,
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0, o
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Dopnra XREF (Portable XRF)
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lapadeyia epapioyiisc Apyatoloyia
Arpwnipt Zaviopivy
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Fig. I-2-9. In-situ EDXRF analysis at the Akrotiri archacological site in Thera of a yellow (mustard) X-ray energy (keV) '
wall-painting pigment using PXRF-B portable spectrometer. ® e
(See also Color plate, p. 298)
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NnyA: C.R. Appolonia,n, F.L. Melquiades b, https://doi.org/10.1016/.apradiso.2013.12.004
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Hapdadetyita epaplioyiic Kooujuara
(alAnBnvo 17 wevrixo)

Element %

Zinc (Zn) 35.65
Osmium (Os) 0.193
Nickel (Ni) 0.104
Copper (Cu) 63.49

+-30

0.14

0.056

0.007

0.14

MnyA: https://www.olympus-ims.com/en/insight/worth-its-weight-in-gold-detecting-counterfeit-jewelry-with-xrf/
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lapadenyua epaplioyiig Kooujuara
Va4 Ve
(alAnbvo 17 yevrixo)
Element % +- 30
Zinc (Zn) 0.33 0.17
Copper (Cu) 9.24 0.80
Cadmium (Cd) 7.73 0.73
Silver (Ag) 82.7 1.0
MnyA: https://www.olympus-ims.com/en/insight/worth-its-weight-in-gold-detecting-counterfeit-jewelry-with-xrf/
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Daouaroororia Aroppoprons Axrivwov X’
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Daouarouepla
lepiBiaors
Axtivwv X
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Nopog tou Beer:

Log(P/PQ)= pppx

X=mayog delypotog

p=mukvotnta Selypotog

Hpm=Hallkdg cuvteAeoThG amoppodnong
To paopa €xet mplovwtr popdn

Xapoaktnpiletat and anotopeg aAlayeg
amnoppodnong PETA arod kabe akpn
amoppodnong

H axpn odeiletal oe pwtdvia twv omoiwv n
evépyeLa ival akplBwg ton pe tnv amnottolpevn
yla TV aroonach evog pwtonAektpoviou
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Eiowon Bragg: n.A = 2.d.sin6 (yia cupBoAn) (n = aképaiog)
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Opyavodoyia Pacuarouepias rEplBAaons
Axtivwov X
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DwronAsxtpovixiy
Daoguarouepla
Axtivov X’

MéETtpnon TG KWWNTIKAG EVEPYELAC TWV
NAEKTPOVIWV

Ap1Bp6G nAektpoviwy (évtaon) we
ouvaPTNON TNG EVEPYELAG SECHEUONG
MOLOTIKA avayvweLon TWV OTOLELWV oTNV
emipavela Tou Selypartog

25
s
D TONAEKTPOVIKT]
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Daocuarouepla

/7
Arxrivwov X
Edappoyég
Mototiky avdAuon emubavelwy (UEtarda, KpdpoTa,
nutaywyot)
Atepetvnon Sopng (evépyeta Séopeuong nAektpovia
eaptdtal amnd tnv 0fEBWTIKA KATAOTACN TOU OTOLKELOU
MAeovektnpata
*  Mn kataoTtpodkn
*  Muwpn Tipokatepyacia Selypotog
*  Avixveuon OAwv Twv otolxeiwv ektog H kot He
Melovektipata
*  MNapéxel mAnpodopieg povo yia emidaveleg
*  YUnAo kéotog
*  MKpr XpNoLOTNTA OTNV TOCOTIKY aVAAUGH
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Hiexmpoviany Paouarouetplia Auger

(a)

©

Electron collision

E Fuger
2
2

Auger electron emission

= = =i

| ] Valence Level

= M, ...

——————— L
L.

N

K

®Boplopog aktivwy X kat pawvopevo
Auger avtaywvVLoTIKEG SLadLKATELG

®BopLopog Aktivwv X UTIEPLOXVEL yLaL
OTOLXEL PE ATOpLKO apBpo >10

Mapdywyog Tou aptBpol nAekTpoviwv
Auger wg ouvaptnon Tng EVEPYELOG
b€opeuong

XOpaKTNPLOTLIKA Kol Xprion TapopoLa. Ye
™ PwronAektpoviakr dacpatopeTpia
aktivwv X (CUUTIANPWHOTIKEG TEXVLKEG)

Hiexpoviarn Paouarouepia Auger
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