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Nanoparticles

diameter 1-100 nm

» Plasmon resonance
» Enhancement of optical processes

» Synthesis
 chemical reduction
e photo-reduction



Photo-reduction
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Two-photon absorption

high intensity

P = Xrl_)E+x(2_)E2




Photo-reduction

chitosan

R
OH OH
i H bllH H T
H.o H o
Cl A N i
H A | l HO HO o
4 H i H o
NH NH.
H 2H b o H H

h :
A AUl  — nuclei » nanoparticle

|

fs-pulse

>
=
w

C




Ultrashort pulses
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Coherent control
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Coherent control
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Coherent control
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Ampllfled Iaser system
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Results

FROG traces of the pulses
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FROG traces of the pulses
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to measure the dynamics of nanoparticles formation
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Gold nanoparticles — TEM images




Fourier Transform Limited pulse

FTL pulse
0.25
E =180 uJ
0.20 -
3 o1sf Amax = 933 M
% 0.10 JA ) .
red shift
0.05 |- i
ﬂ
0.00 e

450 500 550 600
wavelength (nm)



absorbance

0.20

0.15 -

0.10

0.05 |

0.00

Sine function

450 500 550 600

wavelength (nm)

E =180 uJ

Amax = 932 NM

red shift



Step function

0.20 I I
E =180 uJ

0.15 ]
o Kmax =533 nm
.‘-E 0.10 | i
k blue shift

0.05 + A

T
0.00 s 4 — = ) o
450 500 550 600

wavelength (nm)



Cosine function

0.20 T T

E =180 uJ

0.15 | .

Amax = 930 nm

0.10

absorbance

blue shift

0.05

450 500 550 600
wavelength (nm)



Results

normalized absorbance at 535 nm
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Conclusions

» We demonstrate the coherent control of two-
photon induced nanoparticles

» Two distinct dynamics have been observed
depending on the phase mask, although the
same final result is always achieved

» The results S seems to be relat d to the spectral
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» Further experiments need to be performed to
understand the |ohy5|cal nature of the observed
coherent contro
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