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Anti-Stokes fluorescence in organic compounds (e.g. laser dyes) in the condensed
phase can potentially be observed, if the energy of the excitation photons is smaller

than the gap between the origins of the ground state (S,) and first excited electronic
state (S,) of the respective dye (see Figure on the left). In this case only molecules can
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. 2) Anti-Stokes emission spectra
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S, be excited that are "hot", i.e. vibrationally excited. The excited S, states contain mainly 15
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Scope of study: Anti-Stokes fluorescence from Rhodamine dye molecules attached to porous hydro-thermally
prepared silica nano particles (HTS):

Porous
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(b.1) Anti- Stokes emission spectra from HTS - Rh101 at different temperatures (b. 2) Calculation of AE from temperature dependent spectra

* *'*, AE= 2.402x1029) = hc 1212.2 cm™?
— % lEnergy difference reported = 1262 cm™!
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Suspensions of HTS-Rh101, HTS-Rh B and HTS-Rh6G in ethanol were prepared and excited using a He-Ne laser at 632.8 600 - 500 -
nm. (a) The absorption spectra (recorded using lambda 1050 UV-Vis spectrometer) and anti-Stokes spectra for all three @ ) ]
samples were recorded over 150 nm around the excitation wavelength.(b) Variation of the spectral intensity at 590 nm § >00 1 » 400 :
along with temperature proved to be a good way of calibrating the local temperature for HTS Rh 101. (c) The emission g 400 : S ]
from HTS-Rh101 at two different excitation wavelengths (532 nm and 632. 8 nm) were compared. g - E 300 -
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(c) Emission spectra obtained from HTS - Rh101 at excitation wavelengths
532 nm (Stokes) and 633 nm (anti-Stokes)

Summary

/. AN 12 = 532 nm =633 Nm
Monochromator e o ' * Anti-Stokes florescence from HTS-Rh101, HTS-RhB, HTS-Rh6G have
---------------------- G chromatic lenses . been recorded and evaluated.
(\ - — :‘\‘Ilthhsss " \ Emission spectra of HTS-Rh101 at two different excitation
llter (633 nm) ' . wavelengths 532 nm and 633 nm have been compared.
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 Temperature dependent spectra of HTS-Rh101 have shown that the
attachment of the dye to the silica nanoparticles does not involve
any modification of energy levels.
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