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Evaluation of spatial coherence in one-dimensional

organic semiconductor crystals
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[ Abstract]

TPCOs (Thiophene-Phenylene co-origomers) are promising organic materials for their
high carrier mobility and quantum efficiency. BP1T — CN, which is a cyano-substituted TPCO
material, is an n-type material known to show strong optical confinement effect when it is
crystallized in low dimension, such as a rod-like and platelet crystals. When the excitation light
is incident on the crystal of BP1T — CN above the threshold intensity, a coherent output with
narrow spectral width can be observed. This phenomenon is considered to be a result of the
strong confinement of the electromagnetic field within the crystal, and due to the optical
amplification with the both edges of the crystal as cavity ends. In this research, we will develop
a method to evaluate the spatial coherence built inside the crystal. We will measure the
fluorescent image of the crystal, and pick up the light from two distant points by a double slit.
The interference fringes of those output beams can be a good signature of the spatial coherence
grown inside the crystal.
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Fig. 1. Optical system for the evaluation of spatial



A2V FTEIWH L, MEOTHENEST S & Takt — L A&l 5 FEDH
FEZAT D,

[=28 5] 7500

TPCO O —Ff TStz S 7 /% 3 (b) la)
Do 7= BPIT-CN Hifhdh & < HH 6500 = 2 218 p/em
REIEIC E 0 AFR U7z, $PIRASS Zospo & 160 w/em?
FOBCIRFE S 2 7 2 Ricliz S £ —131 w/em?
BEL, ZhEzEeicit, 7= Sas00  § 89 w/cm?

2 ) Tissapphire FiAIRAR O = g 35 pifem?
ﬁ%%ﬁ%ﬁff? Ebj@j{é CE LT 'if’jlé §3500 _Exlcit(:iﬂ7n de)nsliS\(/Jo —8 I»U/Cmz
(R —o = cm?

JERE Figl (R, BEE 2
N OESNE R 2 12T O Tl 1500
RINZRRARESE LT-, Adh 2 AR
Lanwk oz, o Xicvy 500
VRUB ALY RTT A IRIC 400 450 500 550 600

wavelength (nm)

8oL, BAEAES 2D ook
FEAMZ -, ;L X CHi4E L Fig. 2. (a) Photoluminescence spectra of BP1T-CN
T T 4 VS —Z G ST needle-shape crystal at different excitation densities. (b)
HHDFH% CCD #1 AT THHA
N7 MVORIEEITIR T, F
7. ZEfla e — L ZAEDTZDIT, L AR TR LT3 A A=V B a2k, +
DNBIZHXTNVAY » MERET 5 2 & T, ZERICHENL . 806 O OFA
A=Y DORIEZEATIR ST,

[fE5R - B£]

7 = I NF) Tisapphire FFAEHGIE L — % — Thih
L L72 & X DOEE 116 um OFRIRHE S OHOE 2~
7 NV O R FEARIFIE 2 X 2(a)l2vd, 1 =500,
530 nm IZZ4LZEH 0-1,0-2 BRERICKHIST HE—7
P> Do 160 pifem® O RIME % 88 X 2 JhE s T,
AT NVD 0-1 K53 BIERTERNTHIR L T\ 5
ZEnbND, K 2b)IZiE 500 nm DALY kL
5 DN TR EARAFE 2 7R Loy 2 DRERD B il
FLE L 131 p/en? JEA 3B CTd > 72,

SRBRIIFETNVAY » NEFIAL T, 31T L
7o X O Rz R D DAY
92 & 2170 SmENERH I8 1T D 22 HHAlE
%47\ >, ASE(amplified spontaneous emission) fz (N Lo from a needle-shaped crystal. (right)
— P —RIRRIBIC BT 2 BN AT O . Fluorescence image clipped by a

[ k) double-slit.

[1] H. Mizuno, et al., Adv. Opt. Mater. 2,529(2014)
[2] L. Legrand, et al., phys. stat. sol. 245, 2702(2008)

Excitation density dependence of 0-1 transition intensity.

Fig. 3. (left) Fluorescence image



