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Ultrashort pulses with repetition rate over 40 GHz are needful for the optical time-division
multiplexing (OTDM), which operate over 160 Gb/s in the near future. The delayed
interferometer signal converter (DISC) [1] loop type pulse generator (Fig. 1) has the
advantages in the long-term stability, large-scale integration in the near future [2]. In this
scheme, the pulse repetition rate and the pulsewidth are determined by the etalon free
spectral range (FSR) and delay time in the Mach-Zehnder interferometer, respectively.

Previously, we demonstrated pulse generation at repetition rate = 40 GHz, pulse width = 2
ps with this scheme [3] . However, these results suffered from multi mode oscillation
preventing the stabilization of repetition rate, so we aim at the generation of high quality
pulses with single mode oscillation. One of the ways of removing multimode oscillation is the
use of high finesse etalons. Fig. 2 shows the measured number of longitudinal modes as a
function of the etalon bandwidth. We can extrapolate that oscillation will be single mode for a
bandwidth about 400 MHz (finesse 100). Fig. 3 shows the measured transmittance of an
etalon with finesse 220 (3dB bandwidth = 180 MHz), which should result in single mode
operation when used in the DISC-loop.

In the symposium, we will present some results with using the high finesse etalons.
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Fig. 1. DISC-loop type pulse generator
CW: continues wave

PC: polarization controller

SOA: semiconductor optical amplifier
P: polarizer

MZI: Mach-Zehnder interferometer

Fig. 3. Transmittance of high finesse etalon

dot: Measured point around 1550 nm (192 THz)
dash line: fitting curve

3dB band width = 180 MHz, finesse = 220

Fig. 2. Number of longitudinal mode
on pulse generation (40GHz, 5ps)
dash line: approximated curve
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