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ly required degree of control of the intensity of the In- put signal to the
device. In accordance with one as- This Invention relates to non-linear
interferomet-  pect of the present invention, a non-linear interferom- ers
for use, for example, as optical switches or logic  eter comprises an
asymmetric optical splitter, an opt- gates.
5   ically non-linear transmission medium and an optical The advantages of
all optical signal processing   combiner, the optical splitter in use
splitting an Input for high bit rate systems are being increasingly recog-
signal into two portions of different Intensities which nised, primarily
for their potential for performing   travel through the transmission medium
to the optical switching and logic operations, for example, at ex-
combiner, the transmission medium exhibiting above tremely rapid rates
since optical frequencies are of  10   a threshold an intensity dependent
optical scattering the order of 1014Hz. In order to exploit this potential
it  and is characterised in that the degree of asymmetry is necessary to
construct devices whose response is   of the splitter and the scattering
threshold of the determined by the optical input. This essentially
transmission medium are such that the intensity of a means a device which
responds differently to differ-  signal output from the interferometer is a
non-oscilla- ent Intensities of Input optical signal, that Is, an opti-  15
tory function of the Intensity of the input signal, said cally non-linear
device.                              function having at most a single
period. One approach to obtaining such a non-linear de-       In accordance
with a second aspect of the pres- vice Is to employ an interferometer
arrangement com-  ent invention, we provide a method of generating an
prising an optical splitter which splits an Input signal  optical output
signal from a single optical input signal, into two portions of different
Intensities which travel  20  the method comprising along an optically
non-linear transmission medium, or    i) asymmetrically splitting the
optical input signal media, to an optical combiner. An example of such de-
into two portions of different Intensities; vice is described in the
applicant's co-pending appli-    ii) causing the two portions to travel
through an cation EP 0265233 Al which comprises an optical wa-
optically non-linear transmission medium which veguide formed from an
optical fibre having non-lin-   25  exhibits an Intensity dependent optical
scattering ear refractive Index coupled to a first pair of ports of  above
a threshold; and, an optical coupler. In this configuration the coupler
iii) optically combining the two portions to gener- acts as both the
splitter to split an input optical signal  ate the optical output signal;
into two counter-propagating signal portions of differ-        wherein the
degree of asymmetrical split- ent Intensity round a common, non-linear
medium   30     ting in step (i) and the scattering threshold of the and as
the combiner.                                     transmission medium are
such that the Intensity The output from the combiner is dependant on
of the optical output signal is a non-oscillatory the final relative phase
shift of the two portions after  function of the intensity of the optical
input signal, they have propagated from the splitter to the combin-    the
function having at most a single period. er. In particular, as discussed in
detail in the above   35  The Intensity dependant optical scattering of the
referenced application, the output from the ports of  transmission medium
causes the intensities of the the coupler is an oscillatory, periodic,
function of the  two portions to be limited to substantially the same in-
Intensity of the input signal. The difference of the  tensity after
propagating some distance along the maximum and minimum Intensities between
which         transmission medium. This has the effect of flattening the
output signal oscillates, the contrast ratio, is a   40  the oscillatory
output intensity at some point corre- function of the asymmetry of the
splitter. The same   sponding to a respective input signal intensity. Con-
oscillatory behaviour can also be realised in other in-  sequently the
output intensity from Interferometerwill terformeter arrangements, for
example a Mach-         be a substantially constant function of input
intensity Zehnder interferometer. Such interferometers, which   for at
least a significant range of input intensity. This include a non-linear
transmission medium, will be re-   45   desired output intensity level is
therefore less sensi- ferred to hereinafter as non-linear interferometers.
tive to the Input Intensity at this point. In particular, the Such known
non-linear interferometers can be      transmission medium can be chosen to
exhibit scat- used for switching and logic applications but they suf-
tering at an Intensity which will produce an output in- fer from the
disadvantage that the intensity of the in-  tensity which is a sigmoid
response ie. step - like, to put signal must be controlled within
predetermined   50  the input Intensity. bounds to ensure that the
intensity of the output sig-   An embodiment of the invention and its
method nal remains close to some predetermined threshold      of operation
will now be described by way of example level which determines that the
output is of a given  only with reference to the accompanying drawings in
logic level. If the intensity of the input signal increases  which - too
much the output of the device reverts to the other   65  Figure 1 Is a
schematic diagram of a known fibre logic level.
loop interferometer, It is an object of the present invention to provide
Figure 2 illustrates graphically the variation be- an optical device which
does not require the previous-   tween the input intensity and output
intensity (af- 2  
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fortwo different couping ratios  ing different phase shifts so that when
the signals re- of a device as shown In Figure 1;              turn back to
the coupling means, they have an inten- Figure 3 is a schematic diagram of
an experimen-  sity dependent relative phase shift. By varying the tal
arrangement used to measure the non-linear  coupling ratio, a, and/or the
length of the waveguide, response of the device of Figure 1;        5   for
example, it is possible to vary the phase shift be- Figure 4 is a graph of
the response of the device  tween the returning signals for any
particularworking of Figure 1 as a function of peak input power;  Intensity
of input signal. The intensity dependence of Figure 5 (a) to (c) are graphs
of input, reflected  the relative phase shift results In a device whose
out- and transmitted pulses corresponding to a peak  put is an oscillatory
function of the intensity of the in- input power of 12.5W from a Q-switched
laser,  10  put signal . and
[err] the signals propagating In the opposite Figure 6 is a graph of the
transmitted and reflect-  directions in the loop fibre experience different
inten- ed pulses generated by a mode locked laser input  sity dependent
phase change and the transmittivity, pulse of 15.8W peak power.
T, Is given by The prior art optical device shown tn Ftgure 1 is  15  T =
[err] an Interferometer defined by a single silica optical fi-  where [err]
Is the nonlinear phase shift given by bre I formed into a loop 2 which
fibre constitutes the          [err] transmission medium. Portions of the
optical fibre 1  and [err] are the transmitted and input powers re- are
positioned close to one another to define a cross-  spectively, 1 is the
fibre loop length, [err] is the wave- coupler 3 having a pair of first
ports 4, 5 and a pair of  20  length, n2 is the optical Kerr coefficient,
and [err] is the second ports 6, 7. The coupler 3 Is adapted to couple
effective mode area. portions of an optical signal received at the ports 6
or  The transmittivity shows nonlinear switching behav- 7 into each of the
ports 4, 5 in accordance with a pre-  lour between the low power value,
I.e. 1-4a(err), and determined coupling ratio a. Similarly, optical signals
1 whenever [err] increases by arriving at the coupler 3 received by either
the port 4   25     [err] or port 5 will be coupled by the same coupling
ratio   For silica based fibres n2 = [err] into the ports 6,7.
and taking [err]  and fibre areas 100 [err] then: Thus, under normal
(linear circumstances the               [err] device shown in Figure 1 will
operate as a mirror. That is with the input [err] at the port 6, the light
all returns   30  For the example of a = 0.4 then we need [err] back to the
port 6 if the coupling ratio is 50:50. An-  8kWfor L= 1m. If a = 0.1 then
the required peak pow- other value for the coupling ratio will give an
appro-  er comes down to 1.9 kW but the switching contrast priate split in
the output power between the two ports  is correspondingly reduced as shown
In Figure 2 6, 7. By convention, light exiting at ports 6 and 7 is  which
shows the variation between input intensity said to be reflected and
transmitted respectively.  35  and output intensity (after normalisation)
for two dif- The coupler 3 causes a single Input [err] to be split  ferent
coupling ratios. into two counter propagating fields which return in co-
It is also known to use other interferometric ar- incidence to combine back
at the coupler 3. The opt-  rangements to obtain an optical output which is
a si- ical path length Is precisely the same for both propa-  nusoidal
function of the Intensity of an input signal, for gating fields since they
follow the same path but in op-  40  example the Mach-Zqhnder
configuration, although posite directions. When operating at intensities in
the  the loop arrangement of Figure 1 has the advantage linear regime the
fields will emerge the same, i.e. In-  of automatically ensuring the two
propagating paths dependent of which way round they traverse the loop;  are
identical. Transmission media other than optical non-linearly this may not
be the case as will now be  fibres can also be employed, for example planar
wa- described because the non-linearity can break the   45  veguides formed
In substrates, or materials Included identical propagation effect for the
two paths.    in the optical paths of a bulk optical Interferometer.
Consider the situation where the loop 2 of the wa-  The applicants have
realised that if the transmis- veguide Is formed at least partly from a
non-linear  sion exhibits an Intensity dependent optical scatter- material
exhibiting a refractive index n given by the  ing it will act as
limiterforthe Input powerand to a first formula:-
50  approximation will prevent any furthervarlation in the [err]
differential phase shift of the two input signal por- where [err] is the
linear refractive index, n2 is the Kerr  tions with Input signal intensity
above a correspond- co-efficient, and [err] is the intensity of the
transmit-  ing input intensity threshold. In particular, the material ted
signal.                                        can be selected so that the
threshold of the scattering In this situation, signal with different
intensities  55   produces a sigmoid response of output intensity as a when
fed in opposite directions around the waveguide  function of input
Intensity which provides an optical will experience different refractive
indices. As will be  device whose output is for more stable to small vari-
explained below, this results in the signals experienc-  ations of input
Intensity at the high input Intensity 
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a. The total insertion loss of the device was measured In the case of
silica optical fibres, spontaneous  to be ~ 3dB. The Input, the reflected
and the transmit- Raman scattering can be used as the optical scatter-  ted
signals were monitored using narrow band pass ing mechanism as Its
threshold can be reduced by  filters (NBFs) 55, collimating lenses 59, and
fast In- changing the fibre dopants. In particular, [err] dop-   5   GaAs
photodiodes 57 coupled to the output ports by ing Increases the Raman gain
co-efficient. The Ra-  lenses 59. man gain co-efficient, g, for GeO2 doped
fibres is re-  All three signals were simultaneously displayed lated to
that for the pure [err] fibres by          on a three channel EG&G 4420
digital boxcar operat- [err]                           ing in temporal
waveform recovery mode. This meas- where
10     urement approach overcomes any ambiguity due to [err]
pulse-to-pulse amplitude fluctuations and the use of and [err] is the Raman
gain co-efficient of pure silica fi-  NBFs allowed investigation of the
behaviour of the bre and has a value [err]                           loop
mirror 31 at power levels above the Raman Other means for determining the
Raman gain     threshold. The peak input, reflected P, and transmit-
threshold can be employed for the purpose of the   15  ted Pt powers of the
pulse were measured. These present Invention. For example, polarisation
main-  were used to plot the peak reflectivity and transmit- taining fibres
has a lower threshold power than non-  tivity [err] as a function of the
peak input power polarisation maintaining fibre of the same materials.  and
these are displayed in Figure 4. The curves clear- Referring now to Figure
3 a fibre loop mirror con-  ly show a nonlinear increase In the
transmittivity with stituting an interferometer 31 according to the pres-
20  a corresponding decrease in the reflectivity and the ent invention Is
coupled to apparatus 33 for investi-  overall sigmoid response of the
output of the interfer- gating the non-linear response of the
interferometer  ometer31. At high Input peak powers Stokes radiation 31.
was observed due to spontaneous Raman scattering. The device 31 is
essentially a fibre directional  This has the effect of limiting the
available pump pow- coupler 35 with power-coupling ratio a: (1-a) having
25  er at 1.32[err] and hence the device response shows its output ports
spliced to a British Telecom, high-  saturation. Significantly, there is a
large change in germania silica fibre 37 with a [err] of 0.02 and a higher
the transmittivity, from 0.06 to 0.6, with the change mode cut-off of
[err]. The fibre was weakly polar-  in input peak power from 0.1W to 33W.
The cross- isation maintaining with the polarisation holding para-  over
point occurs for a peak input power of 22W. It is meter, h, of [err] The
loop mirror  30  anticipated that reductions In power by working with 31
(loop length 25m) was fabricated by splicing the  longer loops (>100m)
would be obtainable but the output arms of length 24m and 1m respectively
of the  very good stability observed in the particular device directional
coupler 35 which had a splitting ratio  of 31 of Figure 3 would gradually
deteriorate. 38:62. The Input port 39 of the mirror was spliced to
Referring  now  to  Figure  5  the  input a port41 ofa second directional
coupler 43 which had   35  (FWHM=850ns), reflected  (FWHM=930ns) and a
splitting ratio of 52:48. In this configuration the out-  transmitted
(FWHM=525ns) pulses are shown for a puts from the three other ports 45, 47
and 49 of the  peak Input powerof 12.5W are shown. It can be clear- coupler
43 can be used to monitor the input power  ly seen that at high power
levels the transmitted pulse provide a measure of the reflected and
transmitted  shows narrowing whilst the reflected pulse shows powers of the
interferometer 31 respectively.  40  broadening. This implies thatwe do not
observe com- The nonlinear response of the device was Inves-  plete pulse
switching ie. the high power parts of the tigated using both Q-switched
pulses (-850ns FWHM  pulse switch rather than its wings. For this reason
the and 500Hz repetition rate) and CW mode-locked puls-  Figure 4 describes
the device behaviour for square es (-180ps FWHM and 76MHz repetition rate)
of a    pulses (pulse duration >> rise and fall times). The Nd:YAG laser 61
operating at 1.32[err] wavelength. In  45  above experiment with the
Q-switched pulses is In the this device configuration the splices and
couplers act  quasi-Cw regime; where the pulse length (- 175m) is as
depolarising elements and it is necessary to con-  long compared to the
loop length. In this case the non- trol the polarisation using mechanical
fibre polarisa-  linear phase shift is induced by cross-phase modula- tion
controllers 51 and 53, at the Input of the Interfer-  tion. The experiments
with CW mode-locked pulses ometer 31 and in the loop respectively. However,
for  50  (FWHM - 180ps) show a similar nonlinear behaviour. a given setting
of the polarisation controllers the out-  In figure 6 the reflected (FWHM -
195ps) and trans- put of the loop mirror 31 was generally stable for the
mitted (FWHM - 15ps) pulses are shown for a peak duration of the
experimental measurements (several  power of 15.8W. In this case the pulse
length (~ hours). For the investigation of the nonlinear behav-  0.04m) Is
much shorter than the loop length and the lour of the device 31 the
polarisation controllers 51  55   nonlinear phase shift is induced by
self-phase mod- and 53 were set to give minimum transmission at a  ulation.
The above experiments demonstrate that the 



lower power. The linear transmittivity was measured  switching Is
Incomplete for non-square pulses. This to be 0.06 which is the value given
by the measured  has implications for ultra-fast high bit rate systems in 4
7                   EP 0 375 346 B1                  8 that it is necessary
to either produce square optical   medium is Raman scattering. pulses
(non-trivial) or to use "soliton" like pulses which can allow complete
switching. For a loop of    7. A non-linear interferometer as claimed in
claim 6, 25m, as used here, good soliton-switching can be ex-    wherein
the Raman gain coefficient of the trans- pected for pulse durations of
0.5ps. Such pulses can   5  mission medium is about 3 times that of pure
sil- be obtained for example from the "soliton" laser. In-   ica. complete
switching with square pulses due to pump depletion by Raman effect can be
avoided by using    8.  A non-linear interferometer as claimed in anyone
silica fibres with a lower germania content. For exam-  of the preceding
claims, wherein a narrow band pie in our case the Raman gain coefficient is
- 3x that  10  pass filter (55) is provided in the optical output for a
pure silica fibre.                                path downstream of the
optical combiner (35). It will be appreciated that the present invention Is
applicable to configurations of non-linear interferom-  9. Anon-linear
interferometer as claimed in any one eters other than these specifically
described above,     of the preceding claims, optically coupled to a and
that other intensity dependant optical scattering   15  source of optical
solitons. mechanism other than Raman scattering may be em- ployable to
provide the required optical limiting, for  10. Anon-linear interferometer
as claimed in claim 9, example Brillouln scattering.
wherein the source of optical solitons produces, in use, solitons having a
pulse duration of 0.5 ps. 20 Claims
11. A method of generating an optical output signal from a single optical
input signal, the method 1. A non-linear interferometer comprising an asym-
comprising metric optical splitter (35), an optically non-linear  i)
asymmetrically splitting the optical input transmission medium (37) and an
optical combin-  25    signal into two portions of different intensi- er
(35), the optical splitter (35) in use splitting an  ties; input signal
into two portions of different Intensi-   ii) causing the two portions to
travel through ties which travel through the transmission me-         an
optically non-linear transmission medium dium to the optical combiner, the
transmission         (37) which exhibits an intensity dependent medium
exhibiting above a threshold an Intensity  30   optical scattering above a
threshold; and, dependent optical scattering, characterised in         iii)
optically combining the two portions to that the degree of asymmetry of the
splitter and       generate the optical output signal; the scattering
threshold of the transmission me-             wherein the degree of
asymmetrical dium are such that the intensity of a signal output
splitting in step (i) and the scattering thresh- from the interferometer is
a non-oscillatory func-  35  old of the transmission medium are such that
tion of the intensity of the input signal, said func-  the Intensity of the
optical output signal is a tion having at most a single period.
non-oscillatory function of the intensity of the optical input signal, the
function having at 2. A non-linear interferometeras claimed in claim 1,
most a single period. wherein the asymmetric optical splitter (35) has   40
a splitting ratio (a) of between 0.38 and 0.5. PatentanspriOche 3. A
non-linear interferometer as claimed in claim 1 or claim 2, wherein the
asymmetric optical splitter  1. Nichtllneares Interferometer mit elner
asymme- (35) has a splitting ratio (a) of about 0.4.  45    trischen
optischen Weiche (35), elnem opti- schen, nichtlinearen Obertragungsmedium
(37) 4. Anon-linear interferometer as claimed In any one     und elnem
optischen Verknipfungsglied (35), of the preceding claims, wherein the
transmis-      wobel die verwendete optische Weiche (35) sin sion medium
(37) isa germania doped silica fibre.      Elngangssignal in zwei Teile mit
verschiedenen 50      Intensitaten aufteilt, welche sich durch das Ober- 5.
A non-linear Interferometer as claimed In any of    tragungsmedium zu dam
optischen Verknflp- the preceding claims, wherein the optical splitter
fungsgiled bewegen, wobel das Obertragungs- and the optical combiner are
provided by a single   medium Oberhalb eines Schwellwerts eine Inten- 2 by
2 coupler (35).                                sita entwickelt, welche
abhAngig von der opti- 



55      schen Streuung Ist, gekennzelchnet dadurch, 6. A non-linear
interferometer as claimed In any one    daB der Asymmetriebetrag der Welche
und der of the preceding claims, wherein the intensity de-
Streuungsschweilwert des Obertragungsmedl- pendent optical scattering of
the transmission      urns derart gewahit sind, daB die Intensitilt elnes 5
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to either produce square optical  medium is Raman scattering. pulses
(non-trivial) or to use "soliton" like pulses which can allow complete
switching. For a loop of   7. A non-linear interferometer as claimed in
claim 6, 25m, as used here, good soliton-switching can be ex-   wherein the
Raman gain coefficient of the trans- pected for pulse durations of 0.5ps.
Such pulses can   5  mission medium is about 3 times that of pure sil- be
obtained for example from the "soliton" laser. In-  ica. complete switching
with square pulses due to pump depletion by Raman effect can be avoided by
using   8. A non-linear interferometer as claimed in any one silica fibres
with a lower germania content. For exam-  of the preceding claims, wherein
a narrow band ple in our case the Raman gain coefficient is - 3x that  10
pass filter (55) is provided In the optical output for a pure silica fibre.
path downstream of the optical combiner (35). It will be appreciated that
the present invention Is applicable to configurations of non-linear
interferom-  9. A non-linear interferometer as claimed in any one eters
other than these specifically described above,   of the preceding claims,
optically coupled to a and that other intensity dependent optical
scattering   15  source of optical solitons. mechanism other than Raman
scattering may be em- ployable to provide the required optical limiting,
for  10. A non-linear interferometer as clalmedinclaim9, example Brillouin
scattering.                          wherein the source of optical solitons
produces, in use, solitons having a pulse duration of 0.5 ps. 20 Claims
11. A method of generating an optical output signal from a single optical
input signal, the method 1. A non-linear Interferometer comprising an asym-
comprising metric optical splitter (35), an optically non-linear  i)
asymmetrically splitting the optical input transmission medium (37) and an
optical combin-  25   signal Into two portions of different intensi- er
(35), the optical splitter (35) in use splitting an  ties; input signal
into two portions of different intensi-  ii) causing the two portions to
travel through ties which travel through the transmission me-         an
optically non-linear transmission medium dium to the optical combiner, the
transmission         (37) which exhibits an intensity dependent medium
exhibiting above a threshold an Intensity  30   optical scattering above a
threshold; and, dependent optical scattering, characterised in        ill)
optically combining the two portions to that the degree of asymmetry of the
splitter and       generate the optical output signal; the scattering
threshold of the transmission me-            wherein the degree of
asymmetrical dium are such that the Intensity of a signal output
splitting in step (i) and the scattering thresh- from the interferometer Is
a non-oscillatory func-  35  old of the transmission medium are such that
tion of the intensity of the input signal, said func-  the Intensity of the
optical output signal is a tion having at most a single period.
non-oscillatory function of the intensity of the optical input signal, the
function having at 2. A non-linear interferometer as claimed in claim 1,
most a single period. wherein the asymmetric optical splitter (35) has   40
a splitting ratio (a) of between 0.38 and 0.5. Patentanspr~iche 3. A
non-linear interferometer as claimed in claim 1 or claim 2, wherein the
asymmetric optical splitter  1. Nichtlineares Interferometer mit einer
asymme- (35) has a splitting ratio (err) of about 0.4.  45   trischen
optischen Weiche (35), einem  optl- schen, nichtlinearen Obertragungsmedium
(37) 4. A non-linear interferometer as claimed In any one   und einem
optischen Verknripfungsglied (35), of the preceding claims, wherein the
transmis-      wobei die verwendete optiache Weiche (35) ein sion medium
(37) isa germania doped silica fibre.   Eingangssignal in zwei Teile mit
verschiedenen 50      Intensititen aufteilt, welche sich durch das Ober- 5.
A non-linear interferometer as claimed in any of    tragungsmedium zu dem
optischen Verknip- the preceding claims, wherein the optical splitter
fungaglied bewegen, wobel das Obertragungs- 



and the optical combiner are provided by a single   medium Oberhalb sines
Schwellwerts eine Inten- 2 by 2 coupler (35).
sitMt entwickelt, welche abhAngig von der opti- 55      schen Streuung Ist,
gekennzeichnet dadurch, 6. Anon-linear interferometer as claimed in any one
daB der Asymmetriebetrag der Weiche und der of the preceding claims,
wherein the intensity de-  Streuungsschwellwert des Obertragungsmedi-
pendent optical scattering of the transmission      ums derart gewahit
sind, dal die Intensitit enes    9                   EP0375346B1
10 Signalausgangs des Interferometers eine nicht-        nen Intensitatbn,
oszillierende Funktion der Intensitat des Eln-        li) Verursachen, daB
sich die beiden Toile gangsslgnals bst, wobel die Funitlon h8chsetns
durch ein optisches, nichtllneares Obertra- eine einzelne Periods aufweist.
gungsmedium (37) bewegen, welches eine In- 5         tensitltsabhlngige
optische Streuung Ober- 2. Nichtlineares Interferometer nach Anspruch 1, in
halb einem Schwellwert aufweist, und dem die asymmetrischo, optische Welche
(35)          iii) optiechos Verbinden der beiden Telle zum eln
Aufteilungsverhlltnis (a) zwischen 0,38 und       Erzeugen sines optischen
Ausgangssignals, 0,5 aufweist.
wobei die Starke der asymmetrischen Auftei- 10        lung in Schritt (i)
und der Streuungsschwell- 3. Nichtlineares Interferomebtr nach Anspruch I
wart des Obertragungsmediums derart ge- oder 2, In dim die asymmetrische,
optische Wel-       wahit sind, daiB die Intonsitat des optischen che (35)
ein Auftiilungsverhaltnis (a) von unge-      Ausgangasignals  elne
nichtoszilllerande Mhr 0,4 aufweist.
Function der Intensitit des optischen Ein- 15        gangsslgnals ist,
wobel die Funktion hoch- 4. Nichtlineares Interferometer nach irgendeinem
stns esne elnzelne Periods aufweist. der vorangehenden Ansprflche, in dim
das Ober- tragungsmedium (37) eine mit Germanium do- tierte Silicafaser
ist.                         Rovendicatlons 20 -   5. Nichtlineares
Intbrferometor nach Irgendeinem    1. Intbrferometre non lineaire
comprenant un sepa- der vorangehenden Ansprfiche, in dim die opti-
rateur optique asymetrique (35), un support de eche Weiche und das optische
Verknipfungs-         transmission non llnealre optique (37) et un m6-
glied durch sin einzelnes 2-in-2-Verknflpfungs-    langeur optique (35), le
se6paratbur optique (35) glied (35) gebildet werden.                25
s6parant, lorsqu'll est utilise, un signal en entree on deux parties
d'lntbnsltea diff6rentbs qul par- 6. Nichtlineares Interferometer nach
irgendeinem       courent lesupport de transmission vers le mlan- der
vorangehenden Anspriche, In dim die von        geur optique, le support de
transmission presen- der Intbnsitat abhangige optische Streuung des
tant au-dessus d'un seull une dispersion optique Obertragungsmedlums eine
Raman-Streuung   30       dependant de l'intensite, caracterise en ce que
le Ist.                                               degre d'asym6trie du
separateur et le seull de dispersion du support de transmission sont tils
7. Nichtlineares Interfbrometer nach Anspruch 6, In    quo l'intonsit d'une
sortie de signal provenant de dim  der Raman-Verstarkungskoeffizient des
I'interferometre est une fonctlon non oscillatoire Obertragungsmediume
ungefahr drelmal so groB   35  de rintinsitM du signal d'entree, ladite
fonctlon ist, wie der von reinem Silica.                    presentant au
plus une soule periode. 8. Nichtilneares Interferometer nach irgendeilnem
2. Intbrferombtre non lineaire solon la revendicatlon der vorangehenden
Ansprflche, In dem  ein          1, dans lequol le siparateuroptique
asymitrique schmaler Bandpaffilter (55) far den optischen  4o  (35)
presentb un rapport de separatlon (a) entre Ausgangspfad stromab des
optiechen Verknfip-       0,38 it 0,5. fungsglieds (35) vorgesehen ist. 3.
Interferometre non linealre solon la revendication 9. Nichtlineares
Interferomebtr nach irgendeinem       I ou la revendlcatlon 2, dans loquel
Is separateur der vorangehenden Ansprfche, das optisch mit  45   optique
asymetrique (35) presentb un rapport de elner Queill von optischen Solitons
gekoppelt let.  separatlon (a) d'environ 0,4. 10. Nichtlineares
Interferometir nach Anspruch 9, in  4. Interferometre non lin6aire solon
l'une quelcon- dim die Quells der optischen Solitons Im Betrieb   quo des
revendicatlons precedentes, dans lequel Solitons mit elner Pulsdauer von
0,5 ps erzeu-  5o  le support de transmission (37) est une fibre de gen.
silice dopee au germanium. 11. Verfahron zum Erzeugen eines optiechen Aus-
5. Interferometre non linealre solon l'une quelcon- gangssignals aus elnem
elnzelnen optischen         qus des revendications pricidentes, dans loquel



Eingangssignal, wobel das Verfahren folgende   55  le separatbur optique et
Is melangeur optique Schritte aufwelst:
sont procures par un soul coupleur 2 par 2 (35). I) asymmetrisches
Auftillen des optischen Eingangssignals in zwel Teills mit verschlde-  6.
Intrfirombtre non llneaire salon l'une quelcon- 6 I IlhIIj   1111 li i II
||II    11                  EP 0 375 346 B1                 12 quo des
revendications pr6o6dentes, dane lequel la dispersion optique d6pondant de
l'intensltM du support de transmission est une dispersion de Raman. 5 7.
InterfhromAtre non lineaire selon la revendication 8, dans loquel le
coefficient de gain de Raman du support de transmission est environ trois
fols ce- lul de la silice pure. 10 8. Interftrombtre non linbalre selon
'une quelcon- quo des revendications pr6o6dentes, dane loquel un filtre
passe-bande 6trolt (55) est procure dens le trajet de sortie optique en
aval du m6langeur optique (35).                              15 9.
InterftromAtre non lineaire selon l'une quelcon- quo des revendications
pr6o6dentbs, coupl6 op- tiquement A une source de solitons optiques. 20 s
10. InterferomAtre non lln6alre selon la revendlcation 9, dane loquel la
source de solitons optiques pro- duit on utilisatlon, des solitons
presentbntune du- ree d'impulsions de 0,5 ps. 2C 11. Proced6 de g6n6ratlon
d'un signal de sortie opti- quo A partir d'un signal en entr6e optique
unique, le proced6 cornprenant I) la s6paration asymbtrique du signal en
en- trWe optique en deux parties d'intensit6s dif-  30 ferentes, li) lo
fait d'amener les deux parties A parcourir un support de transmission non
lindalre optl- que (37) qui pr6sente une dispersion optique d6pendant de
l'intensite au-dessus d'un souil,  35 et iii) la combinaison optique des
deux parties afin de g6nerer le signal de sortie optique, dane lequel le
degrd de s6paratlon asy- m6trique dane I'6ape () et le seull de disper-  40
sion du support de transmission sont tols quo l'lntensite du signal de
sortie optique eat une fonction non-oscillatolre de l'lntensIt6 du sa- gnal
en entree optique, la fonction pr6sentant au plus une soule priodo.
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