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1. Knowing that the photoele
tri
 absorption of an element s
ales as the inverse of the energy 
ubed, 
al
ulate

a. the absorption 
oe�
ient at 10keV for 
opper when the value at 5keV is 1698.3 
m

−1
.

b. The a
tual absorption 
oe�
ient of 
opper at 10keV is 1942.1 
m

−1
, why is this so di�erent than your


al
ulated value?

2. A 30
m long, ionization 
hamber, �lled with 80% helium and 20% nitrogen gases at 1 atmosphere, is being

used to measure the photon rate (photons/se
) in a syn
hrotron beamline at 12keV. If a 
urrent of 10 nA is

measured, what is the photon �ux entering the ionization 
hamber?

3. A 5
m deep ionization 
hamber is used to measure the �uores
en
e from a sample 
ontaining arseni
 (As).

Using any noble gases or nitrogen, determine a gas �ll (at 1 atmosphere) for this 
hamber whi
h absorbs

at least 60% of the in
ident photons. How does this 
hange if you are measuring the �uores
en
e from

ruthenium (Ru)?

4. Cal
ulate the 
hara
teristi
 angle of re�e
tion of 10keV and 30keV x-rays for:

a. A slab of glass (SiO2)

b. A thi
k 
hromium mirror;


. A thi
k platinum mirror.

d. If the in
ident x-ray beam is 2mm high, what length of mirror is required to re�e
t the entire beam for ea
h

material?

5. Cal
ulate the fra
tion of silver (Ag) �uores
en
e x-rays whi
h are absorbed in a 1~mm thi
k sili
on (Si)

dete
tor and the 
harge pulse expe
ted for ea
h absorbed photon. Repeat the 
al
ulation for a 1~mm thi
k

germanium (Ge) dete
tor.


