
Welcome to 3.091

Lecture 17


October 19, 2009


X-Ray Emission & Absorption




Bertha Röntgen’s hand 

photo credit: Wilhelm Röntgen 





40.078 
842 
1484 
1.54 
1.00 
6.113 
[Ar]4s2 

Calcium 

44.955910 
1541 
2830 
2.989 
1.36 
6.54 
[Ar]3d14s2 

Scandium 

47.88 
16 8 
3287 
4.5 
1.54 
6.82 
[Ar]3d24s2 

Titanium 

50.9415 
1910 
3407 
5.96 
1.63 
6.74 
[Ar]3d34s2 

Vanadium 

51.9961 
1907 
2671 
7.20 
1.66 
6.766 
[Ar]3d54s1 

Chromium 

54.93805 
1246 
2061 
7.47 
1.55 
7.435 
[Ar]3d54s2 

Manganese 

55.847 
1538 
2861 
7.86 
1.83 
7.870 
[Ar]3d64s2 

Iron 

58.93320 
1495 
2927 
8.92 
1.88 
7.86 
[Ar]3d74s2 

Cobalt 

58.6934 
1455 
2913 
8.90 
1.91 
7.635 
[Ar]3d84s2 

Nickel 

63.546 
1084.62 
2562 
8.94 
1.90 
7.726 
[Ar]3d104s1 

Copper 

65.39 
419.53 
907 
7.1425% 

1.65 
9.394 
[Ar]3d104s2 

Zinc 

20 

Ca 
2 

21 

Sc 
3 

22 

Ti
3,4 

23 

V
2,3,4,5 

24 

Cr
2,3,6 

25 

Mn
2,3,4,6,7 

26 

Fe
2,3 

27 

Co
2,3 

28 

Ni
2,3 

29 

Cu
1,2 

30 

Zn 
2 

Image by MIT OpenCourseWare. 



Image by MIT OpenCourseWare. 



the internal structure of the atom, and 
strongly support the views of Rutherford 
and of Bohr. 





39.948 
-189.35 
-185.85 
1.784 
-
15.759 
[Ne]3s2p6 

Argon 

18 

Ar 
39.0983 
63.38 
759 
0.86 
0.82 
4.341 
[Ar]4s1 

Potassium 

19 

K 
1 

238.0289 
1135 
4131 
19.05+0.02 
1.38 
6.05 
[Rn]5f36d17s2 

Uranium 

(237.0482) 
644 
-
20.45 
1.36 
6.19 
[Rn]5f46d17s2 

Neptunium 

93 

Np 
3,4,5,6 

92 

U
3,4,5,6 

58.93320 
1495 
2927 
8.92 
1.88 
7.86 
[Ar]3d74s2 

Cobalt 

58.6934 
1455 
2913 
8.90 
1.91 
7.635 
[Ar]3d84s2 

Nickel 

27 

Co
2,3 

28 

Ni
2,3 

127.60 
449.51 
988 
6.25 
2.1 
9.009 
[Kr]4d105s2p4 

Tellurium 

126.90447 
113.7 
184.4 
4.93 
2.66 
10.451 
[Kr]4d105s2p5 

Iodine 

52 

Te
-2,4,6 

53 

I
1,5,7-

Image by MIT OpenCourseWare. 





Henry G.W. Moseley






Figure 12.13


Anode 

Be window 

X - rays 

Water 

Vacuum 

Pb shielding 

Hot Cathode 

e-

e ­

Image by MIT OpenCourseWare. 



Figure 12.13


Images removed due to copyright restrictions. Please see Fig. 
1-14, 1-15 in Cullity, B. D. Elements of X-Ray Diffraction. 2nd ed. 
Reading, MA: Addison-Wesley, 1978. ISBN: 0201011743. 
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Painting removed due to copyright restrictions. Please see: 

Salvador Dali, Archaeological Reminiscence of Millet's Angelus, 1935.
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Painting removed due to copyright restrictions. 
Please see: 
Salvador Dali, Archaeological 
Reminiscence of Millet's Angelus, 1935.
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The Hallucinogenic Painting removed due to copyright restrictions. Please see: 
Salvador Dali, The Hallucinogenic Toreador, c. 1969.Toreador
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Painting removed due to copyright restrictions. Please see: 
Salvador Dali, Galacidalacidesoxyribonucleicacid, 1963. 
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