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ABSTRACT: Self-assembled nano/microcrystals of organic
semiconductors with regular faces can serve as optical
microresonators, which hold a promise for studying the light
confinement and the light-matter interaction. Here, single
crystalline microribbons of 1,4-bis(2-(4-(N,N-di(p-tolyl)-
amino)phenyl)-vinylbenzene (DPAVB) are synthesized with
well-controlled sizes by a facile solution-exchange method. We
find that individual microribbon can work as Fabry-Peŕot (FP)
resonator along its width (w), in which strong coupling of
optical modes with excitons results in the formation of exciton
polaritons (EPs). The dispersion relation of E ∼ kz of EPs is constructed by extracting the energies (E) of FP resonances at
integer multiples of π/w in the wavevector (kz) space. By simulating the significantly curved dispersion of EPs with a two coupled
harmonic oscillator model, a coupling strength between 0.48 and 1.09 eV are obtained. Two coupling regimes are classified: in
regime I, the coupling strength is constant at 0.48 eV for microribbons with the cavity length of w ≥ 2.00 μm; in regime II, the
coupling strength increases dramatically from 0.48 to about 1 eV with decreasing the resonator length from w = 2.00 to 0.83 μm.
More significantly, our results suggest that the exciton-photon coupling strength could be modulated by varying the size of
microribbon cavities, providing an effective method for engineering the light−matter interaction in organic single crystalline
microstructures.
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Since the first observation of exciton-polaritons (EPs) in a
semiconductor quantum microcavity,1 there has been

considerable research interest in their quantum statistical
behaviors. The part-light and part-matter feature of EPs enables
the observation of Bose−Einstein condensation (BEC) in the
solid-state,2 low-threshold polariton lasing3−5 and is also
beneficial for terahertz polariton emitter,6 and slow-light
applications.7,8 To date, most studies of EPs have been realized
in planar microcavities made by a pair of distributed Bragg
reflectors (DBRs),3,9−15 in which the active media is placed at
the antinodes of the intracavity light field to maximize the
interaction between the excitons and the cavity modes.
Recently, it was shown that strong coupling can also occur in
optical waveguide configurations,16−18 which strongly confine
photons. In this case, optical modes couple with excitons of the
active media, leading to the formation of exciton-polaritons
(EPs). Compared with localized EPs in planar microcavities,
EPs in microribbon permit the propagation of EPs and are
more suitable for integration into miniaturized optical devices.
The exciton-photon coupling leads to the lower polariton

branch (LPB) and the upper polariton branch (UPB) with an

energy separation called Rabi splitting (2V),3,19 which is a
direct measure of the coupling strength (V) between the
exciton and the light. The value of Rabi splitting is given by the
equation, V ∝ (n × f/Vm)

1/2,16,20 with n the number of exciton
oscillators, f the exciton oscillator strength, and Vm the optical
mode volume. As the large binding energy (∼1 eV) and the
large oscillator strength of Frenkel excitons in organic crystal,
Rabi-splitting value up to hundreds of meV makes EPs in
organic semiconductor microcavities highly stable at room
temperature.3,13,20,21 Since the pioneer work by Lidzey and co-
workers, strongly coupled planar-microcavities have been
demonstrated for a number of organic semiconductors, which
are mainly composed either of disordered mixtures of J-
aggregates in a host polymer matrix or of polycrystalline films.19

Most recently, Forrest and co-workers demonstrated that
crystalline microcavities are superior due to their high degree of
structural order and observed room-temperature polariton
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lasing from a microcavity composed of a melt-grown single-
crystal layer of anthracene sandwiched between two DBRs.3

Self-assembly has provided a powerful method to prepare
single-crystalline nano- and microstructures of organic semi-
conductors. Self-assembled nano/microcrystals with regular
faces was demonstrated to be able to serve as active optical
waveguide resonators,16,17,22−24 providing a new platform for
studying the optical confinement and realizing the light−matter
interaction. Herein we report on size-tunable exciton-photon
coupling in self-assembled organic single crystalline micro-
ribbons. The facile solution self-assembly method has the
potential for easily fabricating size-controlled microribbons of
1,4-bis(2-(4-(N,N-di(p-tolyl)amino)phenyl)-vinylbenzene
(DPAVB) by varying the sampling time.25−27 We found that
individual microribbon can work as Fabry-Peŕot (FP) resonator
along its width (w), in which strong coupling of optical
waveguide modes with excitons results in the formation of
exciton polaritons (EPs). The dispersion relation of E ∼ kz of
EPs is constructed by extracting the energies (E) of FP
resonances at integer multiples of π/w in the wavevector (kz)
space. By simulating the significantly curved dispersion of EPs
with a two coupled harmonic oscillator model, a coupling
strength between 0.48 and 1.09 eV are obtained. Two coupling
regimes are classified: in regime I, the coupling strength is
constant at 0.48 eV for microribbons with the cavity length of w
≥ 2.00 μm; in regime II, the coupling strength increases
dramatically from 0.48 to about 1 eV with decreasing the
resonator length from w = 2.00 to 0.83 μm. Our results suggest
that the exciton-photon coupling strength could be modulated
by varying the size of microribbon cavities, providing an
effective method for engineering the light−matter interaction in
organic microstructures.

■ RESULTS AND DISCUSSION
Microribbons of DPAVB were obtained by a solution-exchange
method. Typically, 2 mL of ethanol, which serves as the poor
solvent, was dropwise added into 0.1 mL of a stock solution (10
mM) of DPAVB dissolved in tetrahydrofuran (THF). The
turbulent mixing of ethanol with DPAVB/THF solution
changes the solvent surroundings, thus, initiating the nucleating
and assembling processes. After 1 h (sampling time), yellow
precipitates were centrifugally separated from the suspension
and washed using poor solvent of ethanol. Scanning electron
microscopy (SEM) image of Figure 1a depicts that as-prepared
microribbons have regular shapes and optical faces. Figure 1b
displays the selected area electron diffraction (SAED) pattern
recorded by directing the electron beam almost perpendicular
to the flat surface of corresponding microribbon (shown in the
inset of Figure 1b). The X-ray diffraction (XRD) measurement
of microribbons shows the first peak is located at 4.34°, which
corresponds to the interplanar spacing of 20.35 Å. This spacing
of 20.35 Å is similarly identical to the long axis of DPAVB
molecule 26.72 Å obtained by Gaussian simulation (Figure S1,
Supporting Information); therefore, the peak at 4.34° is labeled
as (001). Further it is found that only a sequence of peaks
corresponding to (001) crystal planes is presented in the XRD
measurements. The observation of high-order diffraction peaks
that is (002), (003), (004), (005), and (006) suggests that
microribbons adopt a lamellar structure with the crystal (001)
plane parallel to the substrate. Meanwhile, we conduct
polarized photoluminescence (PL) measurements at three
positions denoted by circles on one sample microribbon in
Figure S2. The same polarization anisotropy indicates that the

form of molecule packing is the same within the entire domain
of one microribbon. Individual microribbons were further
imaged by atomic force microscopy (AFM), revealing their
perfect smooth surfaces and sharp edges (Figure 2a). According
to the height profiles in insets of Figure 2a, the thickness (h) of
corresponding ribbons are also calculated, and Figure 2b shows
the histogram of thickness distribution of microribbons by
randomly measuring the AFM profiles of 10 sample micro-
ribbons on a glass substrate, and the height (h) of the DPAVB
microribbons ranges from 0.20 to 0.45 μm. Based on the above
measurements, these as-prepared microribbons are single
crystalline microstructures with regular shapes and smooth
faces.
To investigate the influence of cavity size on the light−

matter coupling strength in DPAVB microribbon micro-
resonators, controlled different sizes of DPAVB microribbons
can be obtained by varying sampling time. Figure 3a−c shows
optical images of microribbons with an average width (w)
ranging from 1.0 to 2.5 μm, and to 5.0 μm, obtained at
sampling time from 30 min to 2 h, and to 6 h, respectively.
From these optical images of microribbons it is confirmed that
the length L of microribbons ranges from 10 to 30 μm. The
SEM images of these microribbons with different width (w) are
shown in the inset of Figure 3a−c. The corresponding
photoluminescence (PL) microscopy images (Figure 3d−f) of
microribbons show strong green fluorescence and brighter
fluorescence at the edges of microribbons, which indicate that
the as-prepared individual microribbon could work as active
media of fluorescence emission.
Figure 4a shows the absorption (dashed line) and

fluorescence (solid line) spectra of DPAVB molecules in
THF solution (black line) with a concentration of 10−5 M (top
panel). In striking contrast to those of the monomers, the
absorption and emission of DPAVB microribbons (red line)
exhibit bathochromically shifted and narrow bands (bottom
panel of Figure 4a). This implies that the DPAVB molecules of

Figure 1. (a) SEM image of as-prepared DPAVB microribbons. Scale
bar is 2 μm. (b) SAED pattern of one microribbon, as shown in the
inset of TEM image with a scale bar of 2 μm, and the red dashed
square denotes the region for SAED pattern. (c) XRD pattern of
ensemble microribbons filtered on the surface of an alumina
membrane. Inset: the chemical structure of DPAVB molecule.
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microribbons are in the formation of the J-aggregate.28,29 The J-
aggregated molecules with enhanced oscillator strength in
microribbons are beneficial for strong exciton−photon
interaction. To further confirm the J-aggregation of DPAVB
microribbons, we investigated the PL lifetimes with a streak
camera. The DPAVB solution PL at 500 nm follows single
exponential decay with τ = 1.23 ± 0.01 ns and the DPAVB
solution also follows single exponential decay with τ = 1.60 ±
0.03 ns (Figure 4b). The obtained PL quantum yield and
lifetimes of DPAVB samples are presented in Table S1.
Therefore, the radiative decay rates k of DPAVB monomers

and microribbons are calculated to be kmonomer = 0.76 ns−1 and
kmicroribbon = 0.99 ns−1, respectively, according to the equation,
kF = Φ/τ.30 The result that ksolution < kmicrocrystal is also consistent
with the J-aggregation model.29 The J-aggregates of DPAVB
crystalline microribbons hold a promise for the strong exciton−
photon coupling and the formation of exciton−polariton in
these self-assembled microribbon microcavities.
In order to investigate the influence of cavity size on the

light−matter interaction in DPAVB microribbons, a homemade
confocal fluorescence microscopy system is used (see more
details in Figure S3). The excitation laser beam (λ = 408 nm)
was focused down to a spot size around 1 μm at the body of
single DPAVB microribbon (as shown in Figure 5a), and
spatially resolved PL spectra were collected underneath using
another 3D-movable objective coupled to an optical fiber and
detected using a liquid-nitrogen cooled charge-coupled device
(CCD). Figure 5b shows the optical image of one sample
microribbon and Figure 5c presents the PL microscopy image
of this microribbon excited with a focused 408 nm laser beam.
Figure 5d shows the PL spectrum obtained at the excitation
position (top panel) marked with the red circle, and the
spectrum obtained at the edge position (bottom panel) is
denoted by a yellow dashed square. At a closer look of these
two spectra, a series of resonance peaks are observed on the PL
spectrum obtained at the edge position, while the smooth
profile of the PL spectrum of the DPAVB crystal is obtained at
the excitation position. This resonance phenomenon indicates

Figure 2. (a) AFM image and corresponding height profile of one sample microribbon. (b) The histogram of thickness distribution of microribbons
by randomly measuring the AFM profiles of 10 samples on a glass substrate. The height (h) of the DPAVB microribbons ranges from 0.20 to 0.45
μm.

Figure 3. Bright-field optical micrograph of microribbons with tunable
sizes obtained at different sampling times: (a) 30 min with w = 1.0 μm,
(b) 2 h with w = 2.5 μm, and (c) 6 h with w = 5.0 μm. Inset: the SEM
image of corresponding microribbons. (d−f) Corresponding fluo-
rescence microscopy images of microribbons with different sizes
excited with UV light (330−380 nm) from a mercury lamp. All the
scale bars are 10 μm.

Figure 4. (a) Absorption (dashed line) and fluorescence (solid line)
spectra of DPAVB molecules in THF solution (black line) with a
concentration of 10−5 M (top panel); and absorption and fluorescence
(red line) spectra of ensemble microribbons placed on a quartz plate
(bottom panel). (b) Fluorescence decay profiles of DPAVB monomers
in THF solution (red) and ensemble microribbons (green). The
excitation wavelength is at 400 nm.
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that the standing wave modes (FP mode) are formed along the
width direction of the microribbon.
The optical modulation of FP resonance in microribbons

could be better analyzed by fitting the individual microribbon
PL spectrum with Lorentzian line. For instance, the spacing
between peaks (two adjacent peaks) is 9.45, 7.32, and 3.30 nm
at 500 nm for three sample microribbons with width w of 1.89,
2.90, and 6.63 μm, respectively (Figure 6a). This presents an
increasing number of FP modes with the increasing micro-
ribbon width (w), which is identical to the FP cavity length.
Furthermore, the simulation of two-dimensional (2D) electric
field distribution along the cross section of the microribbon
(Figure S4a−c) confirms that the FP mode exists in the width
direction of the microribbon. For the PL spectra of FP-type
resonance, the mode spacing Δλm is given by

λ λΔ =
wn2m

2

g (1)

where w is the width of the microribbon, λ is the light of
wavelength, and ng is the group refractive index as a function of
the wavelength. A plot of 1/w of the microribbons versus the
mode spacing Δλm at 500 nm is shown in Figure 6b. The best-
fit line (black line) is clearly linear, which confirms that the
microribbon operates as FP mode resonator along the width
direction rather than other dimensions of the microribbon. The
group refractive index ng corresponding to the emission regime
could be calculated to profile the optical dispersion relations in
active FP cavities along the width of microribbon, as plotted in
Figure 6c. The group refractive index ng value shows a trend of
slowly decrease with the increasing of wavelength in the
emission band, which is identical in these three microribbons
with different widths. These enormously high values of ng with
slowly decrease trends indicates extremely strong exciton-
photon coupling happened in these assembled microribbons
and the formation of exciton-polaritons (EP) quasi-particles.17

Thus, the observed series of resonance peaks on the PL
spectrum could be attributed to the polariton emission.
To know the exact value of exciton−photon coupling

strength for different microribbons, we use a coupled two
harmonic oscillator given by

Figure 5. (a) Schematic illustration of the transmittance optical path for the spatially resolved PL measurements. (b) Optical image of one sample
microribbon. Scale bar is 5 μm. (c) Fluorescence microscopy image of the same microribbon locally excited with a focused 408 nm laser beam. The
excitation position is denoted with the red solid circle and the position of edge emission is marked with a yellow dashed square line. (d) The PL
spectrum at the excitation position (top panel) and the PL spectrum at edge position (bottom panel).

Figure 6. (a) μ-PL spectra of three microribbons with different widths
w of 1.89, 2.90, and 6.63 μm, respectively. The spectra show the
modulation of Fabry-Peŕot (FP) mode in microribbons with different
size. (b) Mode spacing at 500 nm vs 1/w (w: the width length) of a
microribbon, showing clearly a linear relationship. (c) The plots of
group refractive index ng vs wavelength in three microribbons with
different widths.

ACS Photonics Article

dx.doi.org/10.1021/ph400160v | ACS Photonics 2014, 1, 413−420416



α
β

α
β=

−

⎛
⎝
⎜⎜

⎞
⎠
⎟⎟
⎛
⎝⎜

⎞
⎠⎟

⎛
⎝⎜

⎞
⎠⎟

E V

V E
E

ph

ex0 0 (2)

interaction potentials (V) and uncoupled exciton energies (Eex
= 2.86 eV for 0−0 transition, denoted by a pink arrow in the
absorption spectrum of assembled microribbons), the energy of
polariton state (E), and mixing coefficients (photonic |α|2 and
excitonic |β|2) of the corresponding polariton state. Eph is the
cavity photon given by

ε ε
= ℏ =

ℏ +
E

ck c k kz
ph

0

2 2

0 (3)

the reduced Planck constant (ℏ), speed of light in vacuum (c),
the wavevector of polariton (k), and the relative permittivity (ε0
= 3.24 of our organic materials). k∥ is the wave vector
perpendicular to the path of FP mode along the width of
microribbons and kz is the wave vector parallel to the path of
light. Since there is no spatial distribution of component of k∥
in our system, then the k is equal to kz. Figure 7a−c shows
three example PL spectra for microribbons with different
widths ranging from 4.35 to 1.78 μm, and to 0.97 μm,
respectively. These PL spectra could be fitted by Lorentzian
line shapes to better determine the resonance energies. Spatial
dispersion is omitted since in our investigated energy range the
upper polarion branch (UPB) is severely damped and only
modes on the lower polariton branch (LPB) propagate within
the microribbon. In Figure 7d−f, we could reconstruct the
corresponding energy ∼ wavevector (E ∼ kz) dispersion of
propagating modes by placing the interference peaks at integer
multiples of π/w in the space of kz.

31 The obtained E ∼ kz
dispersion of the propagating modes exhibits significant
curvature. We simulated this polariton dispersion using eq 2,
with settled Eex0−0. The value of Eex0−0 = 2.86 eV is related to
the 0−0 transition, which corresponds to the peak (pink arrow
denoted) in the absorption spectrum (red dashed line in Figure
3a) of assembled DPAVB microribbons. And the option of
Eex0−0 = 2.86 eV is based on the fitting results of calculation
(see more detailed information in Table S2).
From the simulation, we can get the coupling strength V

ranging from 0.48 eV (Figure 7d), to 0.62 eV (Figure 7e), and
to 0.98 eV (Figure 7f) for the corresponding example
microribbon with widths w ranging from 4.35 μm (Figure
7a), to 1.78 μm (Figure 7b), and to 0.97 μm (Figure 7c),
respectively. These high coupling strength V values confirm
that extremely strong exciton−photon coupling exists in these
microribbons, and the formation of exciton−polariton
quasiparticle at room temperature. Also, from these three
example microribbons, we can get the conclusion that different
coupling strengths are corresponding to the cavities with
different sizes. Through the coupled two harmonic oscillator
model, we could get the mixing coefficients (photonic |α|2 and
excitonic |β|2; Figure 7d−f) of corresponding polariton state,
which demonstrates the part-light and part-matter nature of
exciton−polaritons in DPAVB microribbons.32

In order to know the correlation between exciton−photon
coupling strength V and the size of microribbons, 23
microribbons with different width (w) were studied (Figure
8a). According to the value of coupling strength V, the
corresponding width w of microribbons could be classified into
two regimes: width w below 2.00 μm (regime I) and above 2.00
μm (regime II). We define w = 2.00 μm as the critical point to

depict the size-tunable coupling strength. In regime II, the
coupling strength V is mainly constant at 0.48 eV, while in
regime I, there is a trend that the coupling strength V increases
dramatically with the decreasing width w, especially around the
width 1 μm. From the introduction part, the coupling strength
V is expressed as

∝ ×V n f V/ m (4)

where n is the number of exciton oscillators, f corresponds to
the exciton oscillator strength, and Vm is the optical mode
volume.
As for the case of organic DPAVB microribbons, the FP-

mode cavity is formed along the width direction. And Figure 5c
shows that the laser spot size was focused down to a spot size
around 1 μm at the body of single DPAVB microribbon. Thus,
the light-matter interaction region is not corresponding to the
entire microribbon. And the light−matter interaction region is
marked with the red rectangular dashed line, as shown in Figure
S6a. Furthermore, Figure S6b depicts the schematic demon-
stration for the 3D light−matter interaction region marked with

Figure 7. Photoluminescence spectra at the edge of the microribbon
and size-dependent light−matter coupling strength. (a−c) PL spectra
of emission collected at the guided ends (nonexcited location) of
microribbons with width w of 4.35, 1.78, and 0.97 μm, respectively.
(d−f) Energy-wavevector dispersion in the z-direction (along the
direction of microribbon width) for the three corresponding
microribbons. Top panel: The triangle data points indicate the
Fabry-Peŕot peaks, which have been placed in wavevector space at
integer values of π/wz with wz being the microribbon width. The solid
lines show the results of numerical calculations for the fundamental
mode. Bottom panel: The red and blue circular points represent the
photonic component coefficients and excitonic component coefficients
of the corresponding polariton state, respectively.
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the red background. The length of this light−matter interaction
region is leff, which depends on the size of the excitation laser
spot (∼1 μm), as shown in Figure S6a. Therefore, the leff is
approximately equal to 1 μm for every microribbon micro-
resonator.
Based on eq 4, the coupling strength V depends on the

following three parameters: the number of exciton oscillators n,
the exciton oscillator strength f, and the optical mode volume
Vm. First of all, the number of exciton oscillators n is equal to
the number of DPAVB molecules within the light−matter
interaction region. As the microribbons are single crystalline,
the number of exciton oscillators or DPAVB molecules within
this region could be expressed by

ρ ρ
= =n

N V
M

N l hw
M

a a eff
(5)

where Na is Avogadro’s constant (Na = 6.022 × 1023), ρ is the
density of the DPAVB crystal, M is molar mass of DPAVB (M
= 672.9 g/mol), leff is the length of light−matter region (leff = 1
μm), h is the height of light−matter region (h = 0.30 μm), and
w is the width of light−matter region (microribbon). In
DPAVB microribbon, the density ρ, molar mass of DPAVB M,
and the length of light−matter region leff are all constant values
for every microribbons. Meanwhile the parameter h is fixed at
0.30 μm for microribbons. And thus the w is the only variable
parameter in eq 5. Therefore, the number n of exciton
oscillators is proportional to the value of width w of the
microribbon.
As for the exciton oscillator strength f, it is a constant value

due to the localized nature of Frenkel exciton in organic
DPAVB single crystalline microribbon.33,34 The third parameter
is the optical mode volume Vm, which is based on the light−
matter region in Figure S6b. As it demonstrates, the FP-mode
cavity is formed along the width direction of microribbon and

the electric field distribution is not confined in the length
direction. And the length (L = 10−30 μm) of microribbons is
far larger than the leff (leff = 1 μm). Therefore, the optical mode
volume Vm could be approximately expressed as Vm ≈ Am × leff,
with Am representing the mode area corresponding to the cross
sectional domain marked with the red dashed region in Figure
S6b. Therefore, the coupling strength V could be given by

∝ ×

= × ×

= ×

V n f V

n f A l

f l w A

/

/( )

/ /

m

m eff

eff m (6)

Based on these above analyses, the value of ( f/leff)
1/2 stays

constant for every microribbons, and thus the coupling strength
V depends on the value of (w/Am)

1/2. The mode area Am could
be calculated according to its definition (see more details in
Figure S5), and (w/Am)

1/2 at a fixed microribbon height (h) of
0.30 μm is shown as a function of microribbon width (w) in
Figure 8b. It is found that the obtained (w/Am)

1/2 varies very
little with the increasing width w (w ≥ 2.00 μm). However, the
value of (w/Am)

1/2 increases also dramatically with decreasing
microribbon width from w = 2.00 to 0.83 μm. More
significantly, from these simulation results, we find the change
trend of (w/Am)

1/2 (blue filled square in Figure 8b) is
consistent with the size-tunable coupling strength V (blue
hollow square in Figure 8a). Thus, w = 2.00 μm is defined as a
critical point. Below this critical point, the size (w) of the
microribbon could effectively modulate the coupling strength
V; and when w ≥ 2.00 μm, the coupling strength V has little
dependence on width w. Therefore, in the case of organic
DPAVB microribbons, the variation of (w/Am)

1/2 can explains
for the size-tunable coupling strength V.
Figure 8c−e shows the plots of the electric energy density

time average (J/m3) of microribbon with width (w) of (c) 1.00,
(d) 2.09, and (e) 3.25 μm, which confirms that this increase in
(w/Am)

1/2 for width w ranging from 2.00 to 0.83 μm is caused
by the poorer electric-field confinement for the microribbon
with smaller width w. Meanwhile, according to the mixing
components of excitonic and photonic in three example
microribbons (Figure 7d−f), higher fraction of exciton
components and lower fraction of photon components are
for the same polariton state in the microribbon with smaller
size. It is consistent with the conclusion that the poorer photon
confinement in the smaller size of microstructures.35 Herein the
size of these self-assembled optical resonators can modulate the
coupling strength between photon and exciton.

■ CONCLUSION
We have fabricated size-controlled crystalline organic micro-
ribbons using the facile solution-exchange method. Resonance
phenomena are observed in the PL emission of individual
microribbon. This demonstrates that the microribbons can
work as FP mode optical resonator along the width of the
microribbon. The group refractive index value ng in our system
is as high as 9 due to the efficient strong coupling between
photon and exciton. By simulating the polariton dispersion
using a coupled two harmonic oscillator to our system, we can
get the value of exciton-photon coupling strength V. The
obtained high coupling strength V (0.48 ∼ 1.09 eV) implies
that the strong exciton−photon coupling and the effective
formation of EPs at room temperature. Noteworthy in the
process of studying different microribbons, it is confirmed that

Figure 8. (a) Exciton−photon coupling strength V (blue hollow
square) for 23 microribbons with widths ranging from 0.83 to 6.80
μm. (b) Calculated (w/Am)

1/2 (blue filled square) for microribbons
with a height of 0.30 μm as a function of microribbon width (w). (c−
e) Plots of the electric energy density time average (J/m3, λ = 500 nm,
n = 1.80) of microribbon widths (w) of (c) 1.00, (d) 2.09, and (e) 3.25
μm. Red corresponds to the highest field density and blue is the lowest
field density.
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we can modulate exciton−photon coupling strength by varying
the size of microribbon. This approach to size-tunable exciton−
photon coupling strength in organic crystalline DPAVB
microribbons may lead to a new series of novel exciton−
polariton photonic devices.
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