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Characterization of anisotropic properties by surface plasmon microscopy

(i 77 X% CBMEHEC X 5 RIS ORePERE)
wmXEEZA EA MEER O m % H
oM o K
o) on F M
% &% i B X

AT TIL, FHERGEE AT D EBER B OB 2 /e L 357/ 7 a—7 OR%
2TV, ZHEHWT 103~ 10" O CEEFTZHET 5 2 LIk L.

R L7 v —7 CIIERER 77 X' (G A ROBEME L o X2 W THERS
ﬁk%?%ﬁbk%ﬁf?f%y)%ﬂ%bf%@,%K%ﬁf?%%y@ﬁﬁﬁﬁﬁm%
ORI OWEZAT 5. BARENIE, BBOEIRITIC & - T, SRz 8RS mic e
U DGR O HWRUL R — o DI EFEH R D, @ RITOKRE S LR S A KD
5. ZOTa—7 1%, HERIEIC AR TRy N2 IR B T 2R Bt OEEIT 2 ET 52 &
NTED.

X UDIT, ZOFEOZEEEREET 5729, JFHREIR T2~ 9 EIEE R 7 1R O H R
DRE S LEMREO G A, SEIERFMETTRE L. ERTIE, 7Y HE ﬁ%ﬁwm
poly[1-[4-(3-carboxy-4-hydroxyphenylazo)benzene-sulfonamide]-1,2- ethanediyl sodium salt]) A £’
va— MNEREZER L, SANRBHBEEE TV RAENS h T 2ARA~OEBRN 25
THIEST 2T ~T. TORER, 0.01 ~0.07 DHFFATET HZ L EZRET LI LN TE.
Fio, SEIERMEPRIEOEIN N E BE Uz & X1, KA EOZEME BB AICA C D
PR DRI 5 — o DEIEED G, ﬁm%®ﬁu@WM%% BT HZ LN TET

Fio, REBREIET 27T REIOREICB T 57 v —7 OufAEZ2 T 572910, BEXE
BT 2R TT Y SRE TR AL, _m%%ﬁMLtﬁﬂwﬁmﬁ%ﬂmL,%@ﬁ%&%
K & ORI FAEIC K HHEERE R & OFB 2 MR L7z,

I bIT, BAFE L2 7 v — 7 2 AR O MEEITIE IS D a2 1T o 72 Z 2T,
=T N ORERER e EREO S E & E RN OBIRITIE 21TV, EZTIEL ~0.008
BETIE ~0.03 OFEEFZRT e L. £, ZOWENDS, REMEN -6
THROEBEEL DA TE DL Z L2 MERTE . ISk - ¢, MEH TS £ S £ 2Rk



PATADWIEN AR Z LN TE, 7oL AT, SACEREE T TOMME M08 e 2 HE
THIET, HEHHIHHEZHTEDLEXD.

ABSTRACT

In this thesis, I have developed a nano-probe for the microscopic characterization of
anisotropic samples specially in the form of thin films. The developed probe has been successfully
tested to measure birefringence in the range of 103~ 1071,

The probe was developed with focused surface plasmon (interference of surface plasmons
generated by coupling with convergent incident light from a high numerical aperture microscope
objective). The birefringence of the sample caused the change in the propagation constant along the
principal directions of the sample. Elliptical absorption pattern in the reflected spatial frequency
distribution was observed on introduction of anisotropic sample as Kretschmann configuration. The
ratio of the propagation constants along the principal directions yields the magnitude of birefringence
while the orientation of the elliptical absorption pattern in the reflected spatial distribution denotes the
fast axis of the sample. The developed probe is thus able to quantitatively characterize anisotropicity
of samples in microscopic region.

The detailed characteristics of the anisotropic samples in the form of thin films exhibiting
photo-induced birefringence have been analyzed in terms of the magnitude of birefringence and the
direction of fast axis. I examined azo-polymer PAZO poly[1-[4-(3-carboxy-4-hydroxyphenylazo)
benzene-sulfonamide]-1,2-ethanediyl sodium salt] thin films produced by spin coating. The
birefringence varies in the range of 0.01 - 0.07 with low density under the influence of ultra-violet
radiation due to photo-isomerization (transition from the cis-state to the trans-state). The fast axis of
the sample could be rotated with the change in polarization of the ultra-violet light. This could be
further correlated with the change in orientation of elliptical absorption pattern at the reflected spatial
frequency distribution.

Further, to perform high birefringence measurement with the developed probe, 1 also
synthesized gigantic birefringence azo-polymer (exhibiting photo-induced birefringence: An ~ 0.4).
I correlated the results with simple in-line polarimetric set-up.

Also, I checked the applicability of the developed probe for determining very low



birefringence of bio-samples. I analyzed various parts of the chicken skin samples like the epidermal
and the dermal layers to observe the birefringence changes. It was found that the dermal layer of the
skin showed An ~ 0.03 while that of the epidermis showed An ~ 0.008. Further I confirmed that the
effect of scattering on near-field anisotropic characterization is negligible. Thus, this method can be
used to characterize highly scattering samples like skin.

I believe that the developed probe can find potential application towards disease detection, as
most tissues within human body secrete collagen (possessing intrinsic birefringence). The increase of
birefringence in such tissues can be used as a label free bio-marker. Potential example include
detection of dermatoheliosis from the change in the quantitative birefringence of the fibroblasts in the

ultra-violet environment.
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