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Self-Assembly of TT-Conjugated Polymers
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Sirringhaus et al., Nature. 1999, 401, 685. Liu et al., Macromolecules 2009, 42, 9390.



Toward Light-Emitting Photonic Crystals

No-Threshold Laser Oscillation by Charge Injection and Exciton Confinement

polymer in good
solvent : 2mL

poor solvent : 5mL
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Single-Component Polymers

Light-Emitting Polymers
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Alternating Copolymers
F8T2 F8TMT2
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Alternating Copolymers
F8T2 F8TMT2
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Why Spheres Formed ?

v/ What kind of polymers form spheres ?
Low crystallinity is an important factor.

F8T2 F8TMT2
O.Q \s/ (> O.O \s/

v Why spheres ?
Hydrophobic alkyl chains tend to avoid contacting with polar
solvents, thus forming spherical assemblies (minimal surface area).
(No nonsolvent diffusion, no spheres were obtained)

J. Am. Chem. Soc. 2013, Polym. Chem. 2014.



Summary of the Spherical Formation

Single-Component Polymers Alternating Copolymers

"7 SpherlcaIAssembI Sraeor {7y
w MDMOPPV e Sl a\,;?"" d\\, ‘4—@— F8TAZ2 Mk«z}

Cs"tga Me  Me
M RRPSHT  —f> Ar-TMT2 Wm}_
CeHis Me Me

o -P3HT —é—» Gt

L. " N <O a-rs 3%’

B X Cuablar

i <& 27k o
oo T f < a6k ”
W F8BT 7fL’ , C
= " aHy;
.

AT« . A ~
G e Gt SR S e (O

A e X D
a7

Fi { AZOANI



Photoluminescence from a Single Sphere

PL of Thin Film of Spheres PL of a Single Sphere
o F?;I-MTZ Upon Photoirradiation
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Whispering Gallery Mode (WGM) Photoemission

V.D.Taetal.,
Laser &Photonics Rev. 7, 133 (2013).

Arnold et al., Opt. Lett. 28, 272 (2003).
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WGM: Theoretical Simulations
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Sci. Rep. 2014, 4, 5902.



PL Intensity (a. u.)

WGM Photoemission from Various Tr-Conjugated
Polymer Spheres
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Reports on WGM Photoemission
Microspheres or discs | Dye-Doped Droplet i Dye-Doped Polymer

by Lithography :  of Liquidor LCs Colloids
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Q: 12,000 Qpry: 7,000
Vi 6 (W Qpoy: 1.3x10%
Q: 8x10? Q: 108
V: 3,000 um?
K.J. Vahala, i ; V.D.Taetal,

Nature 2003, 424, 839.

Sci. Rep. 2013, 3, 1362.
M. Humar et al., e riep. T

Nat. Photon. 2009, 3, 595.

— WGM Photoemission from a single TT-conjugated polymer sphere is new !
(T1-Conjugated polymer spheres act as cavity and light-emitter).
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een - Self-assembled conjugated polymer

wenee  SPheres as fluorescent microresonators:
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