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Abstract 

 

Similariton compression has been demonstrated in an experimental similariton compressor system.To achieve a high accuracy in 

the experimental results,the values of the fibre parameters have been measured experimentally.quick overviews of the techniques 

used for the measurements were presented along with the experimentally measured values. 

To achieve further and further compression, a second-stage CDDF was constructed and added to the compressor system in a 

cascaded structure. The experimental set-up of the two-stage similariton compressor was presented with its experimental results 

and analysis. It has been suuessfully demonstrated the theory of similaritoncompression.the system was optimised to yield a high 

compressive performance and it achieved an overall compression factor greater than 25 in less than 650m of fibre. 

INTRODUCTION   

 

TWO-STAGE SIMILARITON COMPRESSOR: 

 

The amount of compression achievable by an experimental  CDDF is limited by the  β2           values of the fibre types used.the 

design of CDDF-2 raises a few practical issues.the peak power of the pulse propagating in CDDF-2 is much higher than tha of the 

CDDF-1 output. To achieve a low value of accumulated one per step, the step –size can become very short and a large number of 

steps will be required. 

To resolve these practical issues, CDDF-2 is designed  without any optical gain.besides simplifying the second stage of the 

experimental compressor system significantly, having no gain for CDDF-2 also helps to keep the accumulated  one low, reducing 

the required number of steps.it also eliminates the source of error associated with the non-constant gR over the large band –width 

of the short pulse. 

EXPERIMENTAL RESULTS (Realization for CDDF-1 to CDDF-2): 

 

The time measurement of theCDDF-2 input pulse and the time of constructich of CDDF-2, the characteristics of the EDFL output 

has changed slightly its temporal width has changed from 1.075 ps to 1.117ps, but the chiorp slope has remained similar. As 

discussed that by reducing the peak power of the input pulse,this increase in pulse width can be compressed and similariton 

compression can be achieved  with the same GVD profile. This increased pulse width has been taken as a part of the non-ideal  

characteristics of the input pulse. The combined non-ideal characteristics of the input pulse is compensated by reducing the input 

peak power by 18% to 38.10W,which corresponds to the average power . this reduction in input power has improved the 

agreement between the theoretical temporal power distribution and that of the numerically propagated output pulse.  

The experimentally measured CDDF-2 output pulse with the numerically propagated and the theoretical output pulses.the 

temporal pulse width,peak power and the chirp parameter values of these output pulses are to be presented. 

The experimental CDDF-2 output  pulse shows good agreement with the numerically propagated pulse. 
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                                                      GVD parameter:  

The GVD parameter  β2  can be measured  using several well-known techniques such as the time-of-light technique,phase shift 

method and white-light interferometry technique.the white-light interferometry technique has been used to find the β2 values as it 

needs only a short test-fibre length and is superior over time of light technique and phase-shift method in terms of the temporal 

resolution. 

                                                    WHITE-LIGHT INTERFEROMETRY TECHNIQUE: 

The white-light interferometry technique utilises the short coherence length of a partially coherent light source.it uses the 

Michelson interferometer configuration with a spectral supercontinuum generated in a single-mode photonic crystal fibre(PCF) 

excited by a pulsed laser. In this interferometer,one arm is a movable free-space reference path and other arm contains the fibre 

under test. The light going through the test fibre will experience a dispersion-induced phase change, but the light that travels in 

the free-space reference path experiences no such change.if the reference path length is set exactly the same as the effective length 

of the fibre under test,the recombination of the light from the two paths will cause a spectral interference, which can be observed 

using an optical spectrum analyser(OSA). 

EXPERIMENTALLY MEASURED   β2VALUES: 

 

The experimentally measured  β2   values around the telecommunication wavelength for corning SMF-28e, corning LEAF and a 

dispersion compensating fibre(DCF) . theβ2   parameter values for the operating wavelengths are listed numerically in table 

below. 

Wavelenght SMF28e LEAF DCF 

1530nm -19.1 -3.5 123.0 

1532nm -19.3 -3.7 123.7 

1534nm -19.5 -3.9 124.5 

1550nm -21.1 -5.7 130.6 

 

CONCLUSION: 

 

The two- stage similariton compressor system has successfully compressed an    11ps linearly chirped input pulse to 

418fs,yielding a total compression  factor greater  than 25. As the amount of compression achievable by a CDDF is limited by the 

experimental  β2restraints resulting from the use of the comb-profile approximation .the source of error of this ally approximation 

has been physically explained by considering the difference in the amounts of dispersive and non-linear  effects arising from the  

use of this design. The physical analysis of the error has led to the development of the improved CDDF step-size distribution 

scheme, where the step-sizes are determined such that the pulse accumulates the same amount of the maximum non-linear phase 

shift in each step. 

Following the experimental realization and optimisation of the DDF the experimental realisation of a linearly chirped sech input 

pulse was presented. The relationship between the performance of the similariton compressor and the DDF length was 

numerically investigated. The outcome of this investigation was used to decide the length of DCF used for the experimental 

similariton input generation. 

To achieve a high accuracy in the experimental results, the values of the fibre parameters have been measured 

experimentally.quick overviews of the techniques used for the measurements were presented along with the experimentally 

measured values. In order to achieve further compression a second-stage CDDF was constructed and added to the compressor 

system in a cascaded structure. The experimental set-up of the two-stage similariton compressor was presented with its 

experimental results and analysis. 
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