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We report on the fabrication and optical characterizations of 2D photonic crystals fabricated by
standard NIL process in photocurable polymer (mr-1 6000) containing (CdSe)ZnS nanocrystals.
These photonic structures are expected to enhance the extraction of the light produced in a polymer
layer by giving a low propagation speed to the photons, thus increasing the coupling to the radiative
modes out of plane. An enhancement of the light collection is achieved compared to a
nanoimprinted unpatterned sample.

Several Si stamps with different two-dimensional photonic crystals geometries have been fabricated
and successfully imprinted by NIL in the luminescent polymer. Figure 1 shows stamps and Figure 2
presented nanoimprinted photonic crystals in the modified polymer. The most crucial test for the
effectiveness of the whole process is the preservation of the optical properties of the NCs. To test
the effect of the nanoimprint lithography on the NCs optical properties, the polymer mr-1 6000 with
(CdSe)ZnS NCs is spin-coated on two Pyrex substrates, one which is printed with a flat stamp at
100 »C at a pressure of 60 bar for 500 sec. PL spectra from a 10 [Im collection spot on the sample
were measured normal to the surface and analyzed with an optical spectrum analyzer. A comparison
between emission spectra of the (CdSe)ZnS NCs and the printed (CdSe)ZnS NCs in a thin film of
mr-1 6000 is presented in Figure 2a. A similar emission is observed before and after the process.
This demonstrates that the spectra emission of the NCs were minimally affected by the nanoimprint
process. The PL spectra of a nanoimprinted unpatterned sample (gray line) and of two photonic
crystals (PhCs) (blue line: triangular lattice constant a=580 nm, red line: honeycomb lattice
constant =500 nm) are shown in Figure 2b. It is observed that the PL intensity for the 580 nm
lattice constant PhC is twice as strong compared to that of the nanoimprinted unpatterned substrate.
To the best of our knowledge this report is one of the first examples where an emerging lithographic
technique and an original class of functional material are combined towards the next generation of
photonic device.
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Figure 1: SEM micrographs of silicon stamps containing a two-dimensional array of pillars
a/ triangular lattice and ¢/ the associated tilted view, b/ honey comb lattice and d/ the associated
tilted view

Figure 2: SEM micrographs of nanoimprinted triangular and honeycomb photonic crystals in mr-1
6000, in which (CdSe)ZnS NCs have been incorporated
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Figure 3: a/ Emission spectra for (CdSe)ZnS NCs taken before (violet solid line) and after (gray
solid line) the nanoimprint process. b/ PL spectra of nanoimprinted unpatterned mr-1 6000 with
(CdSe)ZnS NCs on a SOI substrate (gray line), PL spectra of a 2D photonic crystal with a 500 nm
honeycomb lattice constant and of a 2D photonic crystal with a 580 nm triangular lattice constant.
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