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Computer
EDS system
L 4 ¥ b 4
X-ray c| Char @
= arge Energy
"2 pulse in’s i

Detecior Fulse processor  MCA Display
at LNT



BonHoBaA nnu dHEepreTn4yecCkaa AgncrnepcuA

WDS
5-10 »>B

EDS
~120 - 150 >B

AE? = KE + AEaeTexT.

EDS

. WDS

P [y e e T LT A T LT e
| i i i
Pl Sl LY A e Pl Sl VD P e L LIV Y

IIpenenabl 00HApPYKEHUS

WDS EDS
<0.01% 0.1-0.5%



CneKTpoMeTp C BOJIHOBOW AMCNEpPCUEN

nA=2dsmné, OetekTop|

Aundpakuuna Ha KpUcTanne-aHanusartope,
ncnonbsyertca n=1

$2 |-
[leTeKTop — rasosblii NPONOPUMOHANbHbIN .'5
CYETYMK
Kpyr Poynanga

Paspewenune ~103B by (R{

s rDe
" BnexTPOHHbI
» Ry

N30rHy Tbi
......................... Kpuctann




BonHoBaA nnu dHEepreTn4yecCkaa AgncrnepcuA
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B3anmopaencrame bbiCTpbIx
3/1EKTPOHOB C BELLECTBOM
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CI'IEKprI TAXEJIbIX U IETKUX aTOMOB
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CI'IEKprI TAXEJIbIX U IETKUX aTOMOB

Spectrum 1 |
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BepoATHOCTb MOHU3ALUMMN aTOMA SN1EKTPOHOM
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3aBUCUMOCTb MHTEHCUBHOCTU U3IY4EHUA
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CpaBHEHWE MHTEHCUMBHOCTU U3NYYEHUA C
POHOM

Relative X-ray intensity and P/B (thick specimen)
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MHTEeHCMBHOCTb U3Ny4eHUA

BepossTHOCTH HOHHU3ALIUM
OTHOCUTEILHAA BEPOATHOCTDH
HOHU3AIUA OIPeAeICHHOM

000JI0YKH

BeposiTHOCTH (hi1yopecieHIIuH



3aBUCUMOCTb OT

IHEPINUA IS/TEKTPOHaA U

aTOMHOro Homepa
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OTHOCUTE/IbHbIN BbIXOA, PEHTTEHOBCKOW
dyopecueHuMn ans pasHbix 060104eK
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Fluorescence yield
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K-shell weights of lines (Heinrich et al., 1979)
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3aBUCUMOCTb OT aTOMHOIro HomMepa

Product of ionization cross section, relative transition
probability and fluorescence yield
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KonnyectBeHHbIM aHanu3

Marpuuynbie nonpaBku ZAF

IlompaBka HA aTOMHBIN HOMEP
IlompaBka Ha MOIJIOLIEHUE
IlonpaBka Ha ¢uIyOpeCHeHITUIO



[TonpaBKa Ha aTOMHbIM HOMep
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Mass absorption coefficient (cm?/q)
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Intensity

BavaHue nornoweHmnAa Ha CNeKTp

Copper, Eg = 20 keV
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Full Energy Detection Efficiency (%)

JHeproamMcnepcMoHHbIN MUKPOaHaAU3
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OTK/IUK 3N1EKTPOHUKMU
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dHeproamMcnepcMoHHbIN MMKPOaHaAU3
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SHeproancrnepcUoHHbIN MUKPOaHain3
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SHeproancrnepcUoHHbIN MUKPOaHain3
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DHeproaucrnepcUoHHbIN MUKPOAHANN3
[paHULbl 3epeH B NeHTax Si
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[Mpupoaa mect NnpoboA B CONTHEYHbIX
3/1IeMeHTax
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[lpocTpaHcTBEHHOE pa3pelleHue B metoge EDS

B Table 4.2 Range of Cu K-shell (E_=8.98 keV) X-ray
generation in various matrices

Matrix 25 keV 20 keV 15 keV 10 keV
C 6.3 pm 3.9 pm 1.9 pm 270 nm
Si 5.7 pm 3.5 pm 1.7 pm 250 nm
Fe 1.9 pm 1.2 pm 570 nm 83 nm

Au 1.0 pm 630 nm 310 nm 44 nm



0.92 pm x 0.92 pm

Cu K-L3in Cu .
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[IpOCTpaHCTBEHHOE . .
pa3pelleHne B metoae EDS
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1 ——
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d Monte Carlo (DTSA-I) simulation of Cu X-ray production in C; E; = 10 keV
315 pm x3.15 pm 315 umx3.15

Cukl;inC CulyMsinC
Ep=10keV Ep=10keV
D — e —

1 um 1 um

Emission Emission




ApTedaKTbl B 3HEProAnCNePCUOHHbIX CNEKTPax

YacTuubl M He IJI0CKAadA MOBEPXHOCTh
ToHKkHe MJIEeHKH

IIporpamma padoraer 1l NePHEHIUKYJIAPHON MOBEPXHOCTH

[loHm>KXeHHe Yncia 3JIEKTPOHOB
D PEeKT NONIOMICHUS



Backscatter 1)(E), normalized

PeXum ob6paTHO OTpaXKeHHbIX SNEeKTPOHOB

Backscattered electron energy distribution
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ApTedaKTbl B 3HEProAnCNePCUOHHbIX CNEKTPax




ApTedaKTbl B 3HEProAnCNePCUOHHbIX CNEKTPax

Incident
beam

& Path through vacuum
.

Additional

absorption path Absorption
in flat bulk target path

in particle Electron
trajectory




ApTedaKTbl B 3HEProAnCNePCUOHHbIX CNEKTPax
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ApTedaKTbl B 3HEProAnCNePCUOHHbIX CNEKTPax
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ApTedaKTbl B 3HEProAnCNePCUOHHbIX CNEKTPax
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O Table 18.2 Characteristic X-ray peaks vulnerable to misidentification

Energy range

0.390-0.395 keV
0.510-0.525 keV
0.670-0.710 keV
0.845-0.855 keV
1.00-1.05 keV
1.20-1.30 keV
1.45-1.55 keV
1.70-1.80 keV
2.00-2.05 keV
2.10-2.20 keV
2.28-2.35 keV
2.40-2.45 keV
2.60-2.70 keV
2.95-3.00 keV
3.10-3.20 keV
3.25-3.35 keV
4.45-455 keV

4.90-5.00 keV

Elements, peaks, and photon energles

N K-L, (0.392); Sc L,-M, , (0.395)

OK-L, (0.523); VL,;-M, (0.511)

F K-L, (0.677); Fe L,-M, , (0.705) (0.677); Fe L,-M, , (0.705)
Ne K-L, (0.848); NiL,-M, , (0.851)

Na K-L,, (1.041); Zn L-M, , (1.012); Pm M_-N, , (1.032)
Mg K-L, , (1.253); As L-M, ; (1.282); Tb M_-N,, (1.246)
AIK-L, , (1.487); BrL,-M, ; (1.480); Yb M-N, , (1.521)

Si K-L, , (1.740); Ta M-N, , (1.709); W M_N, , (1.774)
PK-L,, (2.013); Zr L,-M, ; (2.042); Pt M,-N, ; (2.048)

Nb L;-M, ; (2.166); Au M.-N, , (2.120); Hg M_-N, , (2.191)
S K-L, , (2.307); Mo L,-M, ; (2.293); Pb M_-N, , (2.342)

Tc L-M, ; (2.424); Pb M,N, (2.443); BiM-N, , (2.419)
CIK-L, , (2.621); Rh L,-M, ; (2.696)

ArK-L, , (2.956); Ag L,-M, , (2.983); Th M. N, , (2.996)
Cd LM, (3.132); U M-N,, (3.170)

KK-L,, (3.312); InL-M, (3.285); U M,N, (3.336)
TiK-L,, (4.510); Ba L,-M, , (4.467)

Ti K-M, (4.931); V K-L, , (4.949)
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OWNBOKY B HECKONBKO %, HO
A1 MANbIX KOHUEHTpaLUWn
MoXKeT npesBbiwaTtb 10%




Onpenenenue coctaBa Asln.

ApTedaKTbl B 3HEProAnCNePCUOHHbIX CNEKTPax

ABTOMaTHUCCKHUH PCKHUM

[lo L-cepun MblbsKa

Cnektp As In Cnektp As In
10 xB 46.40 53.60 10 kB 46.40 53.60
15 xB 46.81 53.19 15 kB 46.81 53.19
20 kB 47.54 52.46 20 kB 47.54 52.46
25 kB 0.00 100.00 25 kB 47.26 52.74

UHTeHCcUuBHOCTDL L cepun meHbule, yem K cepuun, samaHue PpoHa
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