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Centre for Silicon Photonics for Optical Communications ( )  

Urgent: Must reduce energy consumption of communications 

Information Age:  
Societal transformation in 

work, communications, 
interactions 

 
2.4 billion people online  
(34% world population)  

 
Each day: generate and  
transmit as much data  

as dawn of time to y2000  
 

Information Age 
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Based on optical breakthrough developments: Laser and optical fiber  

15 Nobel Prizes to laser science, including optical fiber 

Internet h50% p.a.  
 
Internet > 2% 
global CO2 emission 

Background          Prof. Leif Katsuo Oxenløwe, DTU  

SPOC 
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Silicon chips for advanced signal generation and processing  

SPOC will:  

• control light with light: ultra-broadband, ultra-fast offering energy-efficiency  

• spatially distributed super-channel data: orders of magnitude higher data densities  

• new information and coding theory to predict optimum spectral and energy efficiency jointly 

• frequency combs: multiple colours for ultra-precise optical clocks and frequency references 

• single-photon sources for secure quantum communications 
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Broadband optical 
signal processing – 
control light with light  

Advanced spatial 
multiplexing: multi-
mode, orbital angular 
momentum, advanced 
coding 

Chip-based spatial 
multiplexing of ultra-
fast data signals.  

SPOC 



22/9/2014 lkox@fotonik.dtu.dk 3 DTU Fotonik, Technical University of Denmark 

Jan W. Thomsen, 
Assoc. Professor,  
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Fotonik  
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Professor,  
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Professor,  
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Professor,  
DTU Fotonik  
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Professor, Centre Leader 
DTU Fotonik 

SPOC’s core partners:  

SPOC 
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Track record: fastest chip, single-laser capacity, fastest serial data  

26/8-3014 

In-house fabrication – competitive edge 

Unique representation of whole food-chain in one centre: from materials and devices 
to advanced applications 

SPOC 

http://politiken.dk/videnskab/ECE659361/danske-forskere-slaar-fartrekorden-paa-nettet/
http://ing.dk/artikel/97385-saadan-broed-dtu-gennem-terabit-muren
http://videnskab.dk/kort-nyt/dtu-forskere-vi-har-lavet-verdens-hurtigste-chip

