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1. Ifaspectrograph (a graph of the energy or wavelength spectrum) had a wavelength
resolution of AA= 10" m, would it be able to separate the K, lines for
platinum(Z=78) and gold(Z=79)? (Resolution means that anything smaller than this
value, and I won’t be able to distinguish the lines from each other.)

he  6.63x107 Jsx 1V x3x10° 2

Al =5 = 1.6107°J £ =7.86x10""m.
AE 62056.8¢eV —60475.8¢V

. .. -12 ’ .
Since this is larger than 10" "m I’ll be able to see them as separate. The K, energies
of Pt and Au are given from

E,=—136eVx(Z-1] - J
nupper nlower

E,, =—13.6eV x(78 —1)2[%— H: 60475 8¢V

Ea,Au = _136€V X (79 - 1)2[% - 112:| = 620568€V

2. What corresponding energy resolution for AA given in problem 1? (In other words,

given A\ above, what is the difference in energies, AE that two elements must have
so I can tell them apart?)

he  6.63x107 Jox el x3x10° =

== L6<0 ) =1.24MeV
AL 1107 m

AE

3. What are the two shortest wavelengths for a molybdenum(Z=42) atom?

The two shortest wavelengths are given from the energies. The energies are
calculated using

AE,=E,-E, =—13.6ev(z—1)2H—1J= 17.15keV =274 1075 ]

AE;=E,~E, = —13.6eV(Z—1)2B— }: 20.32keV =325x107°J



and the wavelengths are given respectively as:

a=he
E
—34 8 m
a:6.63><10 Js>il35x10 = 726%10" " m
274 x107°J
—34 8 m
ﬁ:6.63><10 JSX,iXIO  —6.11x10" m
325%x107°J

. An unknown single element target is used in a PIXE experiment and characteristic x-
rays are produced with wavelengths of 1.55x10"°m and 1.31x10"°m. What is the
elemental make up of the target?

he 6.63x107% Jsx—1V % 3x10% 2

Using E == 55 1'{’8‘_);;9’ > =8.02keV and
DI X m
he  6.63X107* Jsx —1X % 3x10°
E = o= 31 1{’8810 4 =9.49keV , the element could be Copper
J1X m

using the table of x-ray energies, or it could be Zinc. The actual element is copper
because the K, energy is exact.

Show that the Moseley’s law for K, radiation may be expressed as

Jf = %(1366[/ ](Z —1) where fis the x-ray frequency.
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