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Absorption spectra of nanocomposites
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Fig.l. The absorption spectra of nanocomposites for different size of
CdSe nanocrystals in cadmium caprilate matrix.



Experimental Z — scan Set up for
Optical Nonlinearity Measurements

Digital
Oscilloscope

PC

Aperture :
filter

\ CwW
Laser

filter - < s 7 \x A =405nm
beam beam

splitter splitter P = 50 mW




Thermal Photorefraction

(closed aperture)

3,0 3,0 -
CdC, + CdSe " @ under cw laser excitation CdC, + CdSe @ under cw laser excitation
(d=1,8 nm) = experimental data fit (d=2,6 nm) = fit experimental data
2,5 2,5 8
3 5 / ]
8 20 - 8 20
5 -/ | /
S 15 - / £ 15 a
E 8 = o8g !{D
] 5 ]
g ——/ \ - % erDEM 8 [][]
S 10 e poopD S 10 Louss
- DD[]DDD / - ] —
E > 3
N o5 ot & = 05 /=
© [m]m] ©
g g 1 D[]
(@) DMD cZD On o
Z 00 i 0,0 Opopaftd
-0,5 T : ; : -0,5 :
-20 -10 0 10 20 -20 -10 0 10 20
Z (mm) Z (mm)

Figure 2. Typical normalized transmittance dependence on the sample position for
nanocomposite: cadmium sulfide QDs in the cadmium caprilate matrix for
different size of nanocrystals. The solid curve corresponds to the PhLM
fitting.
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Nonlinear Absorption
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Figure 3. Typical normalized transmittance dependence on the sample position for
nanocomposite: cadmium sulfide QDs in the cadmium caprilate matrix for
different size of nanocrystals. The solid curve corresponds to the PhLM
fitting.



Model of Photoinduced Lens @

The normalized transmittance is given by

F =aw' m=123.

2
4x Z 4 Z
T=1- | =% 1+ — x:z/zo; Z, —720)0/1 (1)
A+x7)°\2F, ) @+x°)°\ 2F,
1-e %" 2P .
5F I—eff o ! IO — 2 ( )
i Q, I(ON
g 4 | o on-axis irradiance at focus (z=0)
% 3 o, linear absorption coefficient.
% 2 L samplelength,
% : =~ 7\ Ly .
S i ———— — The nonlinear phase shift: AD =  (3)
U 7 2F0m
ok , , ; , ,
4 02 0 2 4
ZZ A@
- p— n. = 0 (4)
The nonlinear refractive index: 2 kl L
0 eff

Shelk=Bahae Formalism

AT =T(2)-1 AT(2)~- :

2[ 2 [1+2%/2]]

g, <1

The nonlinear absorption coefficient:

Uo
ﬁ — (5)
I 0 Leff




Z - scan Set up for Optical Nonlinearity
Measurements

Digital
Oscilloscope

PC

Aperture ,

5 \ \ cw
\ Laser
\S - A =405 nm

P=2mW

Beam Chopper
splitter

Beam
splitter v =50 Hz

7=0.6ms



(close z-scan)

Z-scan results for CdCg with CdS
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Z-scan results for nanocomposites: CdSe nanocrystals in CdCg
matrix
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Figure 4. Typical normalized transmittance dependence on the sample position for
nanocomposite: cadmium sulfide QDs in the cadmium caprilate matrix for
different size of nanocrystals. The solid curve corresponds to the PhLM
fitting.



Z-scan results for CdSe
(open z-scan)

14
1,2
> =
S 10 ; =
5 ! =
(&)
c 2
8
=
c 0,8
0
c
©
lz_: 0,6
O
N Open Z-scan
© experimental results
é 0.4 © 2,6 nm
o v 1,8nm
< ¢ 1nm
0,2 B matrix
-15 -10 -5 0

Z (mm)

Figure 5. Typical normalized transmittance dependence on the sample
position for nanocomposite: cadmium sulfide QDs in the cadmium
caprilate matrix.



Conclusions

* Nonlinear properties of nanocomposites connected
with CdSe QD’s presence.

e Applying chopper allows to reduce the delocalization
of refractive index distribution.

* Large values of nonlinear refraction coefficient open
perspectives of application in nonlinear optics and
photonics.
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