$30% HsW b= SR S Vol. 30, No. 8
2010 42 8 A ACTA OPTICA SINICA August, 2010

XEHS: 0253-2239(2010)08-2272-06

HE B F i 48 Xl 0 27 W Bl s il
FE fn 1o F RO 5 %

I ¥y 2 F A %
(REH T R¥AYHANK GG NAELRE, LT KiE 116024)

HE ﬁ?%%ﬁﬁ%ﬁ%%%ﬁﬁ%%%~ﬁ%%%iﬁ%%%$ﬁ@ﬂ%%ﬁ%oﬁﬁﬁ%*@m#A
S5 A [ (s A o) SR A ot B O S L R R R S ) B TR EPR U L MR AR L 0O R B B AR . B AR S AL
ﬂ%ﬁﬁ%%%ﬁ%ﬁJ&%%ﬁ%ﬁ%ﬁﬁ%%ﬁioE~¢%%E%ﬁﬁéﬁﬁ%%ﬁmﬁyﬁ%~¢M%,
YUAE B AROG R B BRI 20 A R AR R A B — AU (R 930 2 G SR AR (A L 1 T A 22 41k 35 J 0 K TR AR TR 3 06
WRAG , THEE A5 A S0 37 30 23R . (e P A 0 40 X 3k o 3 R AT T3 ke S AR A A 0 A O A I
rLﬁﬁ%ﬁMﬁ#$%?4mmmﬁ%%ﬁﬁm%%ﬁﬁr%wﬁm%ﬁi&14EEHMT%% S LlTRFEN
B RE A S50 2 4% o AT 5 32 T HLAR S T — R fo T Ol 2 £ 8 A A RE R A R iR

XKW WEEGETE S OB T IR R B o PR

hESEES TH742 XERFRIZES A doi: 10.3788/A0S20103008.2272

Measuring Inclination and Refractive Index of the Sample in
Collection-Mode Scanning Near-Field Optical Microscope
with Controllable Illumination

Wang Zhao Wu Shifa Li Hong Liu Kun
(Institute of Near-Field Optics and Nano-Technology . Department of Physics, Dalian University of Technology ,
Dalian , Liaoning 116024, China)

Abstract A new method to measure the refractive index and the inclination of the sample in collection-mode
scanning near-field optical microscope is presented. In this method, the illumination intensity is controlled by a
feedback loop, the vertical vibrating tip scans the sample with a constant distance and the sample is illuminated by
two symmetry light beams. Altering of the illumination intensity and the sampling of the local intensity are controlled
by digital signal processing to be synchronized with the vibration of the tip. A group of extreme values of the
tunneling light are obtained in one oscillation period. In another oscillation period, changing of any illumination beam
will modify the near field distribution. Then, another group of extreme values of the tunneling light will be obtained.
The refractive index and the angle of inclination of the object can be computed from groups of extreme values that
obtained from multi-oscillation periods. Grating as well as erythrocytes membrane was analyzed in our experiment.
Topography images of the grating produced by our prototype instrument are shown to have a lateral resolution better
than 400 nm. As for the erythrocytes membranes, the refractive index of it is about 1.4. It can be concluded that this
method could not only measure samples’ refractive index effectively but also offer a new approach to rebuild samples’
topography image using optical information.
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