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32 GBaud 

400 km SMF 

first -order Gaussian 

(but not so higher order pdfõs)  
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the òlink functionó:  

it is the òFWM efficiencyó 

of the whole link  
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it contains  

the full description of the link  

 span by span, amplifier by amplifier  
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for identical spans  with lumped amplification:  
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for identical spans  with lumped amplification:  
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for identical spans  with lumped amplification:  
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for identical spans  with lumped amplification:  
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for identical spans  with lumped amplification:  
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for identical spans  with lumped amplification:  
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integral can be easily dealt with  

numerically in a matter of seconds  
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http://www.computerhowtoguide.com/2011/11/google-adsense-alternatives-that-work.html


OFC 2016 www.optcom.polito.it 40 

credit: http ://www.dtvisiontech.com/2015_12_01_archive.html  
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terrestrial  

long-haul 

terrestrial  
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haul 
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3BER 4 10-= Ö

raised-cosine spectra 

roll -off 0.05  

EDFA NF 5 dB 

ASE added at the RX 
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blue: PSCF 

red: SMF 
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LINES: incoherent GN model 
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blue: PSCF 

red: SMF 

green: NZDSF 

32 GBaud 

15 channels 

100 km spans 

LINES: incoherent GN model 
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dispersion  

D  

ps/(nm km)  

loss 

a 

dB/km 

non-linearity  

g 

1/(W km)  

PSCF 20.1  0.17  0.8  

SMF 16.7  0.2  1.3  

NZDSF  

(E-LEAF) 

3.8  0.22  1.5  
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blue: PSCF 

red: SMF 

green: NZDSF 

32 GBaud 

15 channels 

100 km spans 

LINES: incoherent GN model 
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blue: PSCF 

red: SMF 

green: NZDSF 

MARKERS: simulations 
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MARKERS: simulations 
blue: PSCF 

red: SMF 

green: NZDSF 

 5% error bar 

32 GBaud 

15 channels 

60 km spans 

LINES: incoherent GN model  
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credit: 

https ://www.koozai.com/blog/analytics/pre

dictive -analytics-and-digital -campaigns/ 
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if span loss is greater than 10 -12 dB 

this term can be neglected  
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4it can be integrated analytically !  
(with some approximations)  
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4 Other versions address non-uniform spans and all-different 

channels: 
4 P. Poggiolini, G. Bosco, A. Carena, V. Curri, Y. Jiang, F. Forghieri, ôThe GN model of fiber non -linear 

propagation and its applications,õ J. of Lightw.Technol., vol. 32, no. 4, pp. 694 -721, Feb. 2014. 

4 P. Johannisson and M. Karlsson, òPerturbation analysis of nonlinear propagation in a strongly dispersive 

optical communication system ,ó J. Lightw. Technol. , vol. 31, no. 8, pp. 1273 ð1282, Apr. 15, 2013. 

 

 
P. Poggiolini òThe GN Model of Non-Linear Propagation in Uncompensated Coherent Optical Systems,ó 

J. of Lightwave Technol. , vol. 30, no. 24, pp. 3857 -3879, Dec. 15 2012. 
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 5% error bar 

blue: PSCF 

red: SMF 

green: NZDSF 
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LINES: incoherent GN model  

with  numerical integration  

MARKERS: simulations 
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 5% error bar 
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closed-form formula  
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MARKERS: simulations blue: PSCF 

red: SMF 

green: NZDSF 

 5% error bar 
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15 channels 

60 km spans 

LINES: incoherent GN model  

with numerical integration  
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credit: http ://travel -

representatives.com/  

credit: 

http ://www.cisco.com/c/en/us/products/coll

ateral/optical -networking/ons -15200-series-

dwdm-systems/datasheet_c78-728877.html 
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lines: GN model; markers: experiment  


