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Novel nanophotonics technology using organic dye nanofibers
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Single crystalline nanofibers_constructed from organic dye thiacyanine
propagate exciton polaritons generated by optical excitation. In this project, we demonstrated that
a 90-nm-wide-nanofiber, which is much narrower than the wavelength of light, efficiently propagates
exciton polaritons by tuning the dispersion curves of the polaritons by cooling. Moreover, we
developed a technique to coupling near infrared light into nanofibers using the Raman scattering and

investigated the propagation properties for the wavelength range. We found that thiacyanine
nanofibers efficiently propagate near infrared light.



nm

um

10nm

[1]

50

405

CCD

795 nm

CCD

(405 nm)

200-300 nm
83K 100
nm

=

[ O3 M

: S

10 um

l Excitation

[

*

1 93 nm

83K

400 nm



2
500 nm
83 K 470 nm
0
n k
n

—a— 293 K
34
E
a4
T 24 490 510 530
a Wavelength (nm)
a
E
& 11
2l =d=qsiiiii
470 480 490 500 510 520 530
Wavelnegth (nm)
2
2
500 nm
pm 20 pm
[2-4] 100
nm
500 nm

795 nm

500 nm

800 nm 910 nm

[1] K. Takazawa, et al., “ Fraction of a
Millimeter  Propagation of  Exciton
Polaritons in Photoexcited Nanofibers of
Organic Dye” , Phys. Rev. Lett., 105,2010,
067401.

[2] K. Takazawa, et al.,
“ Micrometer-Scale  Photonic  Circuit
Components Based on Propagation of Exciton
Polaritons in Organic Dye Nanofibers” ,
Adv. Mater., 32, 2011, 3659.

[3] K. Takazawa, et al., Adv. Func. Mater.,
“ Ultracompact Asymmetric MachZehnder
Interferometers with High Visibility
Constructed from Exciton Polariton
Waveguides of Organic Dye Nanofibers” ,
23, 2013, 839-845.

[4] K. Takazawa, et al., * Optical
Microring Resonators Constructed from
Organic Dye Nanofibers and Their
Application to Miniaturized Channel
Drop/Add Filters” , ACS Appl. Mater.
Interfaces, 5, 2013, 6182-6188.

3
K. Takazawa, “Coupling light into
organic  nanofibers via  Raman
scattering: waveguiding properties for
near-infrared light”, Micro & Nano
Letters, 12, 123-127 (2017)
Doi: 10.1049/mnl.2016.0448



K. Takazawa, “Understanding the
emission pattern produced by focused
laser beam excitation of perylene
square single crystals”, Chemical
Physics Letters, 667, 284-289 (2017)

Doi: 10.1016/j.cplett.2016.10.083

K. Takazawa, J. Inoue, K. Mitsuishi,
“Optical  waveguiding along a
sub-100-nm-width organic nanofiber: a
significant effect of cooling on
waveguiding properties”, Journal of
Physical Chemistry C, 120, 1186-1192
(2016) :

Doi: 10.1021/acs.jpeec.5b10125

0

1
K. Takazawa, H. Takeda, K. Sakoda,
“ Extremely Small Bending Loss of
Organic Polaritonic Fibers” in Micro-
and Nanophotonic Technologies,
Wiley-VCH, 65-80, 2016.

http://ww.nims.go.jp/

o

@

TAKAZAWA, Ken

10354317

®

*



