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irradiation. So just by heating the as prepared b-CPX NCs at
150 1C we can tune the color emitted by NCs from bright blue to
bright green as can be seen in the digital image of fiber and
solution under UV excitation (Fig. 8b and inset of Fig. 8c). The
corresponding emission spectra of NCs and fibers (g-CPX NCs
and g-CPX:F) at 365 nm are shown in Fig. 8b. The emission
spectra of g-CPX NCs depicted a green band located around
469 nm (navy blue spectra). This narrow blue band emission
positioned at 487 nm with FWHM 13 nm is assigned to the
CsPb(Cl/Br)3 host involving the band to band transition similar
to a previous case. Interestingly, here in this case as well the
peak narrows down to a much lower value with a FWHM of
8 nm and exhibited a red shift to 490 nm on encapsulation
inside the PMMA fiber (blue spectra). This small red-shift and
narrowing down of the peak width after the formation of force-
spun fibers compared to bare NPs suggest that mostly larger
particles from the nanoparticle ensemble load during force
spin formation. So, we can clearly pin point the fact that
encapsulating the NCs in the fiber improves the color purity
significantly which can be of great relevance in designing
efficient light emitting materials. The emission spectra of
pristine PMMA do not show prominent features which could

be attributed to the lack of a crystalline field and a large organic
moiety (violet spectra in both Fig. 7b and 8b).

In both absorption and emission spectra of b-CPX:F and
g-CPX:F, there is a red shift in the peak position. The dielectric
constant of chloroform, CsPbX3 and PMMA is 4.81, 6.1 and
3.0 respectively. Hu et al. have pointed out that comparable
dielectric constants of off-stoichiometry thiol–ene (OSTE) and
CsPbX3 NCs suppress the dielectric screen effect and reduce the
exciton binding energies, leading to a blueshift of PL peak
positions.59 In contrast we observe a red shift in the PL band
which was attributed to a large difference in the dielectric
constant of CsPbX3 and PMMA polymers inducing enhancement
in the dielectric screen effect and an increase in the exciton
binding energies, leading to a red shift of PL peak positions.
Moreover, the encapsulation of CsPbX3 NCs inside the PMMA
polymeric fiber will enhance the photon recycling and photon
reabsorption, which may also lead to a red-shifted PL peak
position.60,61

Also there is narrowing down of the PL band in the
case of fibers compared to bare nanocrystals. The peak
narrowing is ascribed to reduced electron–phonon interactions
when NCs are encapsulated inside the PMMA fiber. This is
due to the soft polymer encapsulation weakening of crystal-
field strength, leading to the larger band splitting; and
reduced electron–phonon coupling and hence a decrease in
full width half maxima (FWHM) of the emission band is
seen. Though Hu et al. have observed an increase in
FWHM when CsPbX3 NCs ar encapsulated inside OSTE. It is
expected that the force spun PMMA fiber behaves differently
from OSTE.

To further corroborate our results, we have also calculated
PLQY (both absolute and relative) employing an integrating
sphere and the obtained value is listed in Table 1. The QY of
g-CPX and b-CPX NCs was also measured relative to fluorescein
isothiocyanate (FITC) (QY 92% in 0.1 N NaOH) with excitation
at 492 nm. Fluorescence spectra of NPs and dyes were taken
under identical spectrometer conditions in triplicate and
averaged. Solutions were degassed with argon in the cuvettes.
The optical density was kept below 0.1 at the maximum excitation.

Fig. 5 FTIR spectra of CsPb(Cl/Br)3 perovskite NCs and the
corresponding fibers.

Fig. 6 UV Visible spectra of (a) b-CPX NCs and b-CPX:F and (b) g-CPX NCs and g-CPX:F.
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