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Accurate calibration and optimized measurement: use

of an achromatic compensator in rotating polarizer
spectroscopic ellipsometry

University of Metz
L.P.LIL-CP87811
F-57078 METZ CEDEX 3
FRANCE

We describe an improvement of a Rotating Polarizer Ellipsometer in order to increase the sensitivity for
the measurement of a transparent sample. We added a compensator, namely a quasi-achromatic
retardation quarter wave plate on the 400-700nm spectral range. This new configuration is named
Polarizer Rotating-Polarizer Compensator Spectroscopic Ellipsometer (PRPCSE). We present a method
for calibration and the advantages for measurement of the transparent materials. This method is applied
to CuCl nanocrystals embedded in a NaCl transparent matrix.

Diagram of PRPCSE
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The detected photocurrent has the form :
I=0,+ a,, cos 20t + o, sin 20t + o, cos 4ot + o, sin 4ot
where P, = ot is the azimuth of the rotating polarizer.
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This conﬁguratlon allows to extract the Compensator fast | Analyzer Measured Fourier parameters
The methods for the calibration of the polarizers | ellipsometric parameters by using 3 sets I "
axis position position
and analyzer are exactly the same as for the PRPSE  |of the analyzer and compensator - -

. . . . - —ne _ i _ coso, _ _
ellipsometer. The PRPSE is the same configuration | positions. C-s 4-0 Fu= 2008 5B m = B B0
without the compensator. The influence of the gain is eliminating o B -2y g, - -2
The residue calibration for the compensator is a |by using the modified coefficients asl_| . _. A= w50 . |

it is 1 - B, = 2B, = sen Asin 2 cosA + & cos 2C
powerfull method because it is independent of the | | B, = o,/ (0, - 2 0.) )
phase shift of the compensator. where i=2c, 2s, 4c, 4s and P = 0°. I
@ The average incident light irradiance is £, = sgn A5g0 C cos Asin 2%
e d for th C - a5 A= 245
g:“:s‘::sg not used for the measurements. B = %Icns 5. cos2¥ + sgn 4 sgn C sin A sin &, sin 2% )
e :::“ ;S;_,:%sgn Acos Asin 2%

Simulation of the ratio
Hyy = (02t 05 %) / (07 0457)
| when the fast axis azimuth (C)
~ s close to the plane of incidence.
H,, # 64 C? sin*(5,/2).
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* From the first set of analyzer and compensator
positions we deduce cos J.

* The second set allows to determine the
parameter tan ¥ and if necessary cos (A +6,).

* Finally the third set consists in determining
tan A.

Experimental data for the calibration
of the compensator
(analyzer = 0° and polarizer = 90°).
2 methods are possible: H,, or Hy .

Experimental conditions:
Sample =>109nm SiOZ/Si
Wavelength => 632.8nm
Incidence => 70°
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Experimental measurements of CuCl
nanocrystals embedded in a NaCl
transparent matrix

 The PRPSE configuration

(with optimized tracking method)
allows to measure tan ¥ and cos A
(experimental errors are proportionnal
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