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● real part of k
t,z  is zero

● im
aginary part still exists w

ith 
  finity penetration depth (see below
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C
an be used to tune the 

sensitivity to the surface:
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all angle =

>
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● M
atter changes internal order w

ith tem
perature

● usually: below
 phase transition tem

perature T
c  =

>
 ordered

above phase transition tem
perature T

c =
>

 disordered
● abrupt change of order : 

  1
st order transition

● continuous loss of order at increasing tem
perature :

  2
nd order transition 
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order parameter  m

2
nd order phase transitions: 
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all incident angle : sm
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  =
>

 m
(0)

Large incident angle : large scattering depth Λ
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bulk
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  (changing scattering depth by changing the incident

angle) the experim
ent can be sensitive to m

(0) or m
bulk
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ordered low
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perature phase
disordered high tem

perature phase

close to T
c  : 

change
of scattering
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 dependent
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close to T
c  : 

change
of scattering
Λ

 dependent

T
c

1
st order transition

2
nd order 

transition 
order parameter  m

Looks like 2
nd order

surface sensitive : 1
st order 

surface phase transition ?

S
u
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● G
razing incidence diffraction can be used to investigate  

  crystalline surface regions

● T
he surface-sensitivity can be tuned via the incident angle of the

  x-ray radiation.

● T
he scattered intensity is am

plified if the incident angle is equal 
   to the critical angle.
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