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Abstract
We present a new model for an organic laser diode based on
rate equations for polarons, singlet and triplet excitons, both in
host and dopant molecules, and photon densities. The model
is validated by comparing the calculated optical response with
the measured light emission from a high-speed low-Q OLED
submitted to a 20ns electrical pulse with current density of
~400 A/cm2. The model confirms the feasibility of thresholdcurrent density of ~500 A/cm2 for OLEDs with Q>20K.

Discussion
Lasing in electrically injected organic diodes
has not yet been demonstrated convincingly.
Adachi [1] reports the first indication of lasing
with a threshold at ~500A/cm2 in a high-speed
high-Q µ-OLED. Our new rate-equation model
explains how the build-up of triplet excitons
quenches the gain for lasing. Therefore, lasing
is possible only during a few ns and is
characterized by pronounced relaxation
oscillations.

Conclusion
Our validated theory predicts that lasing under electrical excitation
is possible only under pulsed operation yielding laser pulses of
<~2 ns duration. We confirm a threshold-current density of
~500A/cm2 in a high-speed µ-OLED, if the Q-factor ~20K and no
residual absorption occurs.
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