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Amplification of the signal at the
critical angle by a factor of 4

@w& Surface Sensitive X-ray Scattering TR




incident beam

evanescent wave

exit beam QNmH_ApNAQ +f_NA®_v
B 1
| 1m{q,

@-
» scattering depth N

10° F— . ' 1~ "~ 111
10| _ Can be used to tune the
- sensitivity to the surface:
OW 10° L
- small angle =>
e only sensity to surface
- Afor 0=9 | large angle =>
——- A for 6= 53.57° {1 sensity to bulk
ot vy
0.0 0.2 0.4 0.6 0.8 1.0
0 [deg]

Surface Sensitive X-ray Scattering ,#

Grazing Incidence Diffraction The experiment
Excite lattice planes Oppoe o PIANES
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order parameter m

Example: Surface phase transition

Phase transition

* Matter changes internal order with temperature
o usually: below phase transition temperature T_=> ordered

above phase transition temperature T_=> disordered

* abrupt change of order :

1% order transition

* continuous loss of order at increasing temperature :
2" order transition

2" order
transition

1% order transition

2" order phase transitions:
power laws of the order
parameter with
universal crictical exponents

T-T.\
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B =0.325 for Ising model
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Phase transition at the surface not identical to bulk
(symmetry break at the surface)

Order parameter m depends on distance from surface : m(z)

Sh.

Z

oejecooeooeeoO (000
LR I B B B N B [
LR IE B B A N LN
LRCIE B I A N LN
o000 0OOOOSPOSOIDO LN N
L IL L B B LN N
oo/ 00OOOOOES L
L IL L B B A LI
oo/ OOOOOOSNOSDS ®0 00
ooj0oO0OOOOOOSNSDS o000
000 OO OONOOEOSOSLOEOGOSEOSDS
oojoc0o0OOOOOTOOSOOOYS
oojeoco0o0OOOOOTOSOOOOYS
oojocs0o00oOOOBTOEOOOODS

X W+> Ch. X
R NG
teleeetbecceeceens
[ N IL N N ] (I E NN NN N]

[N IL N N N | [ IIE N EENNENN)

[N IL N N N ] [ I E NN NN NNN.]
celescedeeccccnnes
[N Il N N N ] LAC B N B N N N N N ]
celecscelsiecccescss
celecccebicsccscess
[N IL N N N NN I NN NN NNNHN]

[ H I N NEENIINENNNNNNEN]

[ HIIE N ENENINFNENENENENNNEN]

[ FIIEEEENIENENENEEENENNEN]

[ NI EEENIIUNEFEEFEE RN EN]

m, 13T,
m surf
B.,.=0.8 forlsing model

Surface Sensitive X-ray Scattering




Using GID (changing scattering depth by changing the incident

angle) the experiment can be sensitive to m(0) or m_

Small incident angle : small scattering depth A => m(0)
Large incident angle : large scattering depth A =>m

o S x NG X
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laitice constant [A]

System Ammonium Chloride : deuterated NH,Cl
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order parameter m

2" order
transition

1% order transition
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- Grazing incidence diffraction can be used to investigate
crystalline surface regions

- The surface-sensitivity can be tuned via the incident angle of the

XI

ray radiation.

- The scattered intensity is amplified if the incident angle is equal
to the critical angle.
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