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X-ray Spectra: “Stylized” Diagram of Atomic Levels
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EXAMPLE:
Find the energy of the K, x-ray line for Al.

n;

K-series: Ey =E, (Z -1)° (1—%}

where n; =3 for Kﬂ (ns =1 for K series) and Z =13 for Al

Evs|=(13.6eV)(13-1)’ (1—3%}:

Dir. Abdallah M. Azzeer

EXAMPLE:

If the wavelength of the L, x-ray line for an unknown element is A = 0.3617 nm,

find the element number Z.

. hc Al 1
L series: E =/1— =E, (Z = 7.4) (2—2 —n—zJ
L i

where n, =3 forL, (n; =2 for L series)

-1
2 hc 1 1
A N ey S
( ) (Eoﬂm](22 33)
2 1240 eV nm
Z-74) = 72) = 1815
( ) ((13.6eV)(0.3617nm)]( )

(z-74)=426 = [Z=50] tin
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EXAMPLE 5.5 Estimate the wavelenzth of the characteristic X, X ray from
niobium. The K; line arises from the transition of an L-shell electron into an empty
K-shell state.

SOLUTION Vo shalt asseme that @ = | for the K-sheli elechon and ke e = 8
for the L-shelf cleotron. The sfomic pamber of mobtum 15 Z = 41. The erergies E; -
and Eyare then

o {41 — s}’iﬂ.ﬁﬁ} N o

Er= —{81 — (3.6 e¥) = —21.760 eV

The energy difference for the tragsition s 3,060 ¢V, and the comespondeg wave-
fength is

_ 124G eV - am

R Ry
TP s

Dr. Abdallah M. Azzeer

4l 5 AN dadafialf 48Ul il giasa (pa (3R
lonization Potential for H ¢xa s a¢l! oulil) aga (uld

O 9l Calil) g (all JRAIG Cpaall Slgad) aadiey
F AL58Y (e ddniallg ABthal) <l fSY) Joaal oy 4
it Voo ke 3 Gk (A) 2515 (C) 2580
B8 Babiay LAl dad (I) Y Jaears (A) 255 )
@l asi) ) Sl ) gAY s g Vol
A= ad s el sty dBUa gl o A1 T LN S

Vel gaa) ) da W) gila e ceasugd B3

— ik Al il g ASY) a8 (b (alidl) Gy elll die o 5 Ul
iy Al g Y @l A A e 8 Lgda and oY

i L]

Electron Beam

13 g Baaa clig sl gl ) oas Laa il B G Lasie fay Aaks 1) Jua JiST V B3l
13.6 V s 5bemy (o 9ol i) 32 0168 V 3¢l e Jhaiall 138 ie [ Ll (B 8003 ) s

Dr. Abdallah M. Azzeer




) daaa dilae 2

353 PHYS - CHS - Part6

s o Jalocal) agad) 5 gl LN G ) ey AN bl JSA 5
V' N
I

136V

|

136V , 136V

A

(A ] V

AV
v

Dr. Abdallah M. Azzeer

Colleciad currant {ma)

G G ag ol
0 Frantk-teriz Dola Tor Heroay
i 49V | 49V
2m |

Dr. Abdallah M. Azzeer

Pane 10




353 PHYS - CHS - Part6
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