
i 

Table of Contents 

Abstract .................................................................................... iii 
Resumen ................................................................................... vi 
Resum ....................................................................................... ix 

1. Introduction .................................................................... 1
2. Terahertz Technology ..................................................... 6

2.1 Terahertz Electronics .......................................... 8 

2.2 Terahertz Optoelectronics ................................. 10 

Continuous Wave Terahertz Radiation ........ 10 

Pulsed Terahertz Radiation .......................... 16 

2.3 Terahertz Time-Domain Spectroscopy .............. 29 

Ultrafast Lasers ............................................ 31 

Optical Signal Transmission ......................... 33 

Optical Signal Delay ..................................... 36 

Terahertz Optics ........................................... 46 

Data Acquisition ........................................... 47 

Material Parameter Extraction ..................... 49 

2.4 Terahertz Technology in the Telecom Band ..... 52 

Photoconduction at 1550 nm Excitation ....... 54 

Antenna Design ............................................ 58 

3. Continuous Optical Waves on Pulsed-Mode
Photoconductive Antennas ............................................ 60 

3.1 Experiment ....................................................... 61 

3.2 Results .............................................................. 62 

3.3 Physical Background ......................................... 65 

3.4 Application: Signal Modulation ......................... 78 

4. Rapid Data Acquisition ................................................. 84



ii 

4.1 Spectrometer Setup ........................................... 85 

4.2 Performance ...................................................... 88 

4.3 Data Processing ................................................ 91 

Linearization ................................................. 91 

Temporal Alignment ..................................... 94 

5. Parallel Terahertz Sensing ............................................ 98
5.1 Architecture .................................................... 100 

5.2 Experimental Results ...................................... 103 

5.3 Fiber Implementation Features ....................... 108 

Chromatic Dispersion ................................. 109 

Nonlinear Effects ........................................ 112 

Fiber Joint Impairments ............................. 113 

Time Delay Jitter ....................................... 114 

Polarization ................................................ 115 

Noise Sources .............................................. 117 

6. Conclusion and Outlook .............................................. 120
References ................................................................................. ix 

List of Journal Articles derived from this Thesis ................ xxxix 

Other Contributions of the Author ........................................... xl 
List of Figures ......................................................................... xlii 
List of Tables ........................................................................ xlvii 
List of Acronyms.................................................................. xlviii 
Acknowledgement ...................................................................... li 




