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In a recent letter, Koller et al.1 reported on direct probing
surface plasmon 共SP兲 mode of a microcavity organic light
emitting diodes 共OLEDs兲 with thin film metal electrodes, by
leaky wave extraction with a high refractive index glass
prism coupler. The authors also used the method of transfer
matrix to calculate the SP mode. However, the characteristic
of the SP modes the authors described is not consistent with
the role of SP in OLEDs.2
SP mode is a guided optical mode that exists at the interface between a dielectric and a metal.3 The dispersion relationship for the SP mode can be derived from Maxwell’s
equations by applying the appropriate boundary conditions
for a planar interface,
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where kspp is the wavevector of SP mode,  is the angular
frequency, and 1 and 2 are the relative permittivities of the
dielectric and metal media, respectively. These modes are
intrinsic nonradiation, i.e., kspp ⬎ k1, where k1 = 冑1k0, with
k0 =  / c, k0 is the free space wavevector,  is the angular
frequency of the light, and k1 is the wavevector in the dielectric material in which the emitter is embedded. So the light
given off by the emitter cannot directly couple to the SP
modes.
According to the dispersion relationship for the SP
mode, there are four SP modes supported by the OLED
structure described in the authors’ letter. These four SP
modes 共kSP1, kSP2, kSP3, and kSP4兲 are at the air/Al, tris-共8N , N⬘-bis共3hydroxyquinoline兲-aluminum
共Alq3兲 / Al,
methylphenyl兲-N , N⬘-diphenylbenzidine 共TPD兲/Au, and
BK7/Ag interfaces respectively. By Eq. 共1兲, the wavevectors
of kSP1, kSP2, kSP3, and kSP4 are calculated to be 1.012k0,
1.818k0, 2.201k0, and 1.687k0 共the dielectric constants of Al,
Ag, Au, organic layer, and glass used in calculation are
−42.0708+ 11.9472i, −10.5459+ 0.8385i, −6.29+ 2.04216i,
and 3.06, 2.25兲.4 Figure 1 shows the calculated power dissipation spectrum5,6 for a dipole source embedded in the structure of OLEDs described in the authors’ letter. When k储 / k0 is
in the range 0 艋 k储 / k0 艋 1 and 1 艋 k储 / k0 艋 n are the outcoupling modes and the waveguided modes, respectively. Where
n is the refractive index of the emissive material 共nAlq3
= 1.75 at 550 nm light wavelength兲, k0 =  / c is the free space
a兲
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wavevector, and k储 is in-plane wavevector. The peaks in the
spectrum represent coupling of the source to SP1, SP2, SP3,
and SP4 modes.
The authors mistook that the SP2 and SP3 modes at the
interfaces of Alq3 / Al and TPD/Au are the same value. In
addition, the SP modes at the interface of the air/Al and the
interface of BK7 glass/Ag were not taken into account by the
authors.
Due to kSP2 ⬎ k1 and kSP3 ⬎ k1, the light given off by the
emitter cannot directly couple to the SP2 and SP3 modes at
the interfaces of Alq3 / Al and TPD/Au. The coupling to the
two SP modes can occur by near field emitting of organic
molecular. The light given off by emitter can directly couple
to SP1 mode at the interface of air/Al 共kSP1 = 1.012k0兲, which
lead to minimum light reflectance with angle of 35.35°, but
the coupling is quite weak, and will hardly be observed in
experiment. The light given off by emitter can also directly
couple to SP4 mode at the interfaces of BK7 glass/Ag
共kSP4 = 1.687k0兲, which lead to minimum light reflectance
with angle of 74.62°, which are not consistent with the authors’ value.
In summary, we presented the SP modes existing in an
OLED described in the authors’ letter, and analyzed the coupling of these SP modes with the emitters embedded in the
OLED. In our opinion, the minimum of reflectance in Fig. 2
of the authors’ letter is hardly attributed to the coupling of SP
modes and emitters in the OLED.

FIG. 1. Calculated power dissipation spectrum for an emitter located in the
device. The large peaks at a normalized in-plane wavevector of 1.012,
1.818, 2.201, and 1.687 indicate power being lost to the SP modes at air/Al,
Alq3 / Al, TPD/Au, and BK7/Ag interface, respectively.
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