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Conventionally, & Sagnac inter consists of an optical fiber loop,
umnected with a ﬁber wupler. ln this pape(, we report our experimental results of a
li optical loop dcvme with pwc

signals. The device includes a clrcula.r loop, a multi-mode interference 2!
(MMIWA, acting as a nonlinear coupler), and mput/oulput ports [1]. All parts of the dcvnce
are made of GaAs/AlGaAs ridge 2! ide d optical The electro-

pad is divided into four disconnected regions to provide gain separately. Particularly, the loop
is divided into two different injection areas to make the loop asymmetric. In our experiments,
we used the pulsed signals with a pulse width of 1.4 psce.

Figure 1 shows a self-switching result. The horizontal axis shows the inpul power
before entering the input waveguide. TE polarized psec signals at 834 nm (gain peak) were
used. We can see the oscillatory behaviors of average output power as the average input
power increases. It i5 a typical input power dependent phenomenon observed in a nonlinear
optical loop mirror [2]. Figure 2 shows a result of the pump-probe experiment. Here, the
pump was TM-polarized at 834 am with the input power at 0.75 mW and the probe was TE-
polarized at 834 nm with the input power at 0.25 mW. The injection current values werce the
same as those in Fig. 1. One can see the narrow two-hump feature of about 5 psec in width
around the zero time delay. After that, a long tail in an oscillatory manner can be observed.
This long tail is supposed to come from the period of gain recovering from saturation in the
MMIWA and loop. This time scale is in the range of a few hundreds psec, implying that
several GHz operation of the device is feasible.
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Fig. | Output power as a function of
average input power.

Time Delay (psec)
Fig. 2 probe power as a function of
delay between the pump and probe.
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Picosecond all-optical switching using 1.55 um intersubband transition in
an InGaAs/AlAs/AlAsSb coupled double quantum well (C-DQW) structure
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The intersubband transition (ESB-T) in quantum wells is attictive for the application tn all-optical modudatars
and swilches due to its ullrafast refaxation, large tramsition dipole moment, and widely woable trnsaton
wavelength [1].  Also, we have proposed the use uf ISB-T in coupled double quantum well {C-DYW) st
to enable ultrafast all-aptical switches operatiug at the communication wavelengths by utilizing e
clestron-L4)-phonon scatlerityg in C-DQW 2] We shaw in this paper the fitst observation of picusceund all-
oplical switching based an the ISI-T at ncar-infiared wavekengthis down o 1 55 g in an InGaASAIAS/AL AsSh
C-DQW structure

We prepared a n-type maltiple C-DQW strusture with 80 periods C-EOW, which consisted of 2.7 e thick
Iy 51Gag iy AS quuntuin wells evupled by a 09 nm thick ALAs barrier and sepi Sl
barrier, were grown on an InP substrate by MBE  The well layers we Ah)pul with
acets of the sample were polished at 45 degrec to enbanc the absorption by mnltiple int

The angle o ed for the s
g 1 Three dips in tansmission orig B absorption duc 1o the 14 and 2§

The 1SB-E13 pump-prabe measu
aptical pacametric smplificr (OPA) “The whitc-light probe pulse. which was gencrated Fom a sapphire plate
mud transmitted through a fong-ass filtor and the sample, was manochromated by o grating and detected by an
InCiaAs armay deteetor  The fransient responses uf 12 jun 113 absorption (probe
cxtitation pulse is. plolicd in Figg 2. The recavery time of the 113 absorption change was about 1 7 ps
probe wavelength of 13 o, ultrafas) secavery within 13 ps was abserved the prolbx: wavelcr
e, the decay time was abvut 22 ps This result can e exphained by considering, the subband
invatving buth the infer- and intra-subbaod relaxation.

We have achicved near-infrared IS absomption duwn fo the communic
InGaAS/AIASALASSh C-DOW stricture Ulliafhst recovery uf the T8 absurpli
um 1S3 excitation has been hy pump prohe hy using a OPA amd
white-light generation  This indicales pronusing feature of the present structure for ulirafast all oplical
modulators and switches
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