134

References

10.

F. M. Gardner, Phaselock Techniques (2005).

D. R. Stephens, Phase-Locked Loops For Wireless Communications (Kluwer
Academic Publishers, 1998).

L. H. Enloe and J. L. Rodda, "Laser Phase-Locked Loop," Proceedings of the
Institute of Electrical and Electronics Engineers 53(2), 165-166 (1965).

M. Brunel, F. Bretenaker, S. Blanc, V. Crozatier, J. Brisset, T. Merlet, and A.
Poezevara, "High-spectral purity RF beat note generated by a two-frequency
solid-state laser in a dual thermooptic and electrooptic phase-locked loop," IEEE
Photonics Technology Letters 16(3), 870-872 (2004).

W. R. Leeb, H. K. Philipp, A. L. Scholtz, and E. Bonek, "Frequency
Synchronization and Phase Locking of Co2-Lasers," Applied Physics Letters
41(7), 592-594 (1982).

R. C. Steele, "Optical Phase-Locked Loop Using Semiconductor-Laser Diodes,"
Electronics Letters 19(2), 69-71 (1983).

J. Harrison and A. Mooradian, "Linewidth and Offset Frequency Locking of
External Cavity Gaalas Lasers," IEEE Journal of Quantum Electronics 25(6),
1152-1155 (1989).

K. J. Williams, L. Goldberg, R. D. Esman, M. Dagenais, and J. F. Weller, "6-34
Ghz Offset Phase-Locking of Nd-Yag 1319nm Nonplanar Ring Lasers,"
Electronics Letters 25(18), 1242-1243 (1989).

Z. F. Fan, P. J. S. Heim, and M. Dagenais, "Highly coherent RF signal generation
by heterodyne optical phase locking of external cavity semiconductor lasers,"
IEEE Photonics Technology Letters 10(5), 719-721 (1998).

U. Gliese, T. N. Nielsen, M. Bruun, E. L. Christensen, K. E. Stubkjaer, S.
Lindgren, and B. Broberg, "A Wide-Band Heterodyne Optical Phase-Locked

Loop for Generation of 3-18 Ghz Microwave Carriers," IEEE Photonics



I1.

12.

13.

14.

15.

16.

17.

18.

135

Technology Letters 4(8), 936-938 (1992).

L. N. Langley, M. D. Elkin, C. Edge, M. J. Wale, U. Gliese, X. Huang, and A. J.
Seeds, "Packaged semiconductor laser optical phase-locked loop (OPLL) for
photonic generation, processing and transmission of microwave signals," IEEE
Transactions on Microwave Theory and Techniques 47(7), 1257-1264 (1999).

J. M. Kahn, B. L. Kasper, and K. J. Pollock, "Optical Phaselock Receiver with
Multigigahertz Signal Bandwidth," Electronics Letters 25(10), 626-628 (1989).

J. M. Kahn, A. M. Porter, and U. Padan, "Heterodyne-Detection of 310-Mb/S
Quadriphase-Shift Keying Using 4th-Power Optical Phase-Locked Loop," IEEE
Photonics Technology Letters 4(12), 1397-1400 (1992).

D. A. Atlas and L. G Kazovsky, "2 Gbit/S Psk Heterodyne
Communication-System Using Optical Phase-Locked Loop," Electronics Letters
26(14), 1030-1032 (1990).

M. Z. Win, C. C. Chen, and R. A. Scholtz, "Optical Phase-Locked Loop (Opll) for
an Amplitude-Modulated Communications Link Using Solid-State Lasers," IEEE
Journal on Selected Areas in Communications 13(3), 569-576 (1995).

S. A. Diddams, J. C. Bergquist, S. R. Jefferts, and C. W. Oates, "Standards of time
and frequency at the outset of the 21st century," Science 306(5700), 1318-1324
(2004).

S. A. Diddams, D. J. Jones, J. Ye, S. T. Cundiff, J. L. Hall, J. K. Ranka, R. S.
Windeler, R. Holzwarth, T. Udem, and T. W. Hansch, "Direct link between
microwave and optical frequencies with a 300 THz femtosecond laser comb,"
Physical Review Letters 84(22), 5102-5105 (2000).

L. S. Ma, Z. Y. Bi, A. Bartels, L. Robertsson, M. Zucco, R. S. Windeler, G.
Wilpers, C. Oates, L. Hollberg, and S. A. Diddams, "Optical frequency synthesis
and comparison with uncertainty at the 10(-19) level," Science 303(5665),
1843-1845 (2004).



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

136

R. T. Ramos and A. J. Seeds, "Delay, Linewidth and Bandwidth Limitations in
Optical Phase-Locked Loop Design," Electronics Letters 26(6), 389-391 (1990).
F. Herzog, K. Kudielka, D. Erni, and W. Bachtold, "Optical phase locked loop for
transparent inter-satellite communications," Optics Express 13(10), 3816-3821
(2005).

J. F. Cliche and B. Shillue, "Precision timing control for radioastronomy -
Maintaining femtosecond synchronization in the atacama large millimeter array,"
IEEE Control Systems Magazine 26(1), 19-26 (2006).

S. Kobayashi, Y. Yamamoto, M. Ito, and T. Kimura, "Direct
Frequency-Modulation in AlGaAs Semiconductor-Lasers," IEEE Journal of
Quantum Electronics 18(4), 582-595 (1982).

P. Correc, O. Girard, and I. F. Defaria, "On the Thermal Contribution to the Fm
Response of Dfb Lasers - Theory and Experiment," IEEE Journal of Quantum
Electronics 30(11), 2485-2490 (1994).

M. Kuznetsov, "High-Speed Frequency-Modulation and Switching of Tunable
Distributed Feedback Lasers with 2 Active Segments," IEEE Journal of Quantum
Electronics 27(3), 668-677 (1991).

S. J. Augst, T. Y. Fan, and A. Sanchez, "Coherent beam combining and phase
noise measurements of ytterbium fiber amplifiers," Optics Letters 29(5), 474-476
(2004).

G. L. Schuster and J. R. Andrews, "Coherent Beam Combining - Optical Loss
Effects on Power Scaling," Applied Optics 34(30), 6801-6805 (1995).

C. X. Yu, J. E. Kansky, S. E. J. Shaw, D. V. Murphy, and C. Higgs, "Coherent
beam combining of large number of PM fibres in 2-D fibre array," Electronics
Letters 42(18), 1024-1025 (20006).

L. Bartelt-Berger, U. Brauch, A. Giesen, H. Huegel, and H. Opower,

"Power-scalable system of phase-locked single-mode diode lasers," Applied



29.

30.

31.

32.

33.

34.

35.

36.

37.

137

Optics 38(27), 5752-5760 (1999).

S. Demoustier, A. Brignon, E. lallier, and J. P. Huignard, "Coherent Combining of
1.5um Er-Yb Doped Single Mode Fiber Amplifier," in Conference on Lasers and
Electro-Optics/Quantum Electronics and Laser Science Conference and Photonic
Applications Systems Technologies, Technical Digest (CD) (Optical Society of
America, 2006), paper CThAAS. (2006).

J. L. Hall, "Stabilized Lasers and Precision-Measurements," Science 202(4364),
147-156 (1978).

B. C. Young, F. C. Cruz, W. M. Itano, and J. C. Bergquist, "Visible lasers with
subhertz linewidths," Physical Review Letters 82(19), 3799-3802 (1999).

L. B. Mercer, "I/F Frequency Noise Effects on Self-Heterodyne Linewidth
Measurements," Journal of Lightwave Technology 9(4), 485-493 (1991).

A. C. Bordonalli, C. Walton, and A. J. Seeds, "High-performance phase locking of
wide linewidth semiconductor lasers by combined use of optical injection locking
and optical phase-lock loop," Journal of Lightwave Technology 17(2), 328-342
(1999).

Y. Yamamoto, O. Nilsson, and S. Saito, "Theory of a Negative Frequency
Feedback Semiconductor-Laser," IEEE Journal of Quantum Electronics 21(12),
1919-1928 (1985).

A. Yariv, "Dynamic analysis of the semiconductor laser as a current-controlled
oscillator in the optical phased-lock loop: applications," Optics Letters 30(17),
2191-2193 (2005).

G. S. Pandian and S. Dilwali, "On the Thermal Fm Response of a
Semiconductor-Laser Diode," IEEE Photonics Technology Letters 4(2), 130-133
(1992).

S. Saito, O. Nilsson, and Y. Yamamoto, "Coherent Fsk Transmitter Using a

Negative Feedback Stabilized Semiconductor-Laser," Electronics Letters 20(17),



38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

138

703-704 (1984).

W. V. Sorin, K. W. Chang, G. A. Conrad, and P. R. Hernday, "Frequency-Domain
Analysis of an Optical Fm Discriminator," Journal of Lightwave Technology
10(6), 787-793 (1992).

A. Yariv, Optical Electronics in Modern Communications, Fifth ed. (Oxford
University Press, 1996).

M. Ohtsu and S. Kotajima, "Linewidth Reduction of a Semiconductor-Laser by
Electrical Feedback," IEEE Journal of Quantum Electronics 21(12), 1905-1912
(1985).

M. Ohtsu and N. Tabuchi, "Electrical Feedback and Its Network Analysis for
Linewidth Reduction of a Semiconductor-Laser," Journal of Lightwave
Technology 6(3), 357-369 (1988).

M. Poulin, C. Latrasse, D. Touahri, and M. Tetu, "Frequency stability of an optical
frequency standard at 192.6 THz based on a two-photon transition of rubidium
atoms," Optics Communications 207(1-6), 233-242 (2002).

W. Liang, N. Satyan, A. Yariv, A. Kewitsch, G. Rakuljic, F. Aflatouni, H. Hashemi,
and J. Ungar, "Coherent power combination of two
Master-oscillator-power-amplifier (MOPA) semiconductor lasers using optical
phase lock loops," Optics Express 15(6), 3201-3205 (2007).

S. J. Augst, A. K. Goyal, R. L. Aggarwal, T. Y. Fan, and A. Sanchez, "Wavelength
beam combining of ytterbium fiber lasers," Optics Letters 28(5), 331-333 (2003).
J. R. Leger, M. Holz, G. J. Swanson, and W. Veldkamp, "Coherent beam addition:
An application of binary optics," Lincoln Lab Journal 1, 225-245 (1988).

T. Y. Fan, "Laser beam combining for high-power, high-radiance sources," IEEE
Journal of Selected Topics in Quantum Electronics 11(3), 567-577 (2005).

J. R. Leger, ed., External methods of phase locking and coherent beam addition of

diode lasers, Surface Emitting Semiconductor Lasers and Arrays (Academic,



48.

49.

50.

51.

52.

53.

54.

55.

56.

139

Boston, 1993), pp. 379-433.

A. F. Glova, "Phase locking of optically coupled lasers," Quantum Electronics
33(4), 283-306 (2003).

R. K. Huang, B. Chann, L. J. Missaggia, J. P. Donnelly, C. T. Harris, G. W. Turner,
A. K. Goyal, T. Y. Fan, and A. Sanchez-Rubio, "High-brightness wavelength
beam combined semiconductor laser diode arrays," IEEE Photonics Technology
Letters 19(2-4), 209-211 (2007).

B. Chann, R. K. Huang, L. J. Missaggia, C. T. Harris, Z. L. Liau, A. K. Goyal, J. P.
Donnelly, T. Y. Fan, A. Sanchez-Rubio, and G. W. Turner, "Near-diffaction limited
diode laser arrays by wavelength beam combining," Optics Letters 30(16),
2104-2106 (2005).

A. Shirakawa, T. Saitou, T. Sekiguchi, and K. Ueda, "Coherent addition of fiber
lasers by use of a fiber coupler," Optics Express 10(21), 1167-1172 (2002).

C. D. Nabors, "Effects of Phase Errors on Coherent Emitter Arrays," Applied
Optics 33(12), 2284-2289 (1994).

S. Menard, M. Vampouille, A. Desfarges-Berthelemot, V. Kermene, B.
Colombeau, and C. Froehly, "Highly efficient phase locking of four diode pumped
Nd : YAG laser beams," Optics Communications 160(4-6), 344-353 (1999).

M. Oka, H. Masuda, Y. Kaneda, and S. Kubota, "Laser-Diode-Pumped
Phase-Locked Nd-Yag Laser Arrays," IEEE Journal of Quantum Electronics 28(4),
1142-1147 (1992).

L. J. Mawst, D. Botez, C. Zmudzinski, M. Jansen, C. Tu, T. J. Roth, and J. Yun,
"Resonant Self-Aligned-Stripe Antiguided Diode-Laser Array," Applied Physics
Letters 60(6), 668-670 (1992).

S. Saunders, R. Waarts, D. Nam, D. Welch, D. Scifres, J. C. Ehlert, W. J. Cassarly,
J. M. Finlan, and K. M. Flood, "High power coherent two-dimensional

semiconductor laser array," Applied Physics Letters 64, 1478 (1994).



57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

140

Y. Kono, M. Takeoka, K. Uto, A. Uchida, and F. Kannari, "A coherent
all-solid-state laser array using the Talbot effect in a three-mirror cavity," IEEE
Journal of Quantum Electronics 36(5), 607-614 (2000).

L. A. Newman, R. A. Hart, J. T. Kennedy, A. J. Cantor, A. J. Demaria, and W. B.
Bridges, "High-Power Coupled Co2 Wave-Guide Laser Array," Applied Physics
Letters 48(25), 1701-1703 (1986).

J. R. Leger, G. J. Swanson, and W. B. Veldkamp, "Coherent Laser Addition Using
Binary Phase Gratings," Applied Optics 26(20), 4391-4399 (1987).

J. S. Osinski, D. Mehuys, D. F. Welch, R. G. Waarts, J. S. Major, K. M. Dzurko,
and R. J. Lang, "Phased-Array of High-Power, Coherent, Monolithic Flared
Amplifier Master Oscillator Power-Amplifiers," Applied Physics Letters 66(5),
556-558 (1995).

K. H. No, R. W. Herrick, C. Leung, R. Reinhart, and J. L. Levy,
"One-Dimensional Scaling of 100 Ridge-Wave-Guide Amplifiers," IEEE
Photonics Technology Letters 6(9), 1062-1066 (1994).

B. A. Demoustier S, lallier E and Huignard J.P., "Coherent Combining of 1.5um
Er-Yb Doped Single Mode Fiber Amplifier," (2006).

D. S. Elliott, R. Roy, and S. J. Smith, "Extra-Cavity Laser Band-Shape and
Bandwidth Modification," Physical Review A 26(1), 12-18 (1982).

D. M. A. Janice K. Lawson, R. Edward English, Jr., Wayne T. Whistler, Will
House, and Michael A. Nichols "Surface figure and roughness tolerances for NIF
optics and the interpretation of the gradient, P-V wavefront, and RMS
specifications,”" presented at the SPIE Optical Manufacturing and Testing III,
1999.

G. J. Cowle, P. R. Morkel, R. I. Laming, and D. N. Payne, "Spectral Broadening
Due to Fiber Amplifier Phase Noise," Electronics Letters 26(7), 424-425 (1990).

E. Desurvire, Erbium-Doped Fiber Amplifiers Principles and Applications ( Wiley,



67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

141

New York:, 1994), pp. 399-404.

L. Moller, "Novel aspects of spectral broadening due to fiber amplifier phase
noise," Ieee Journal of Quantum Electronics 34(9), 1554-1558 (1998).

E. Rochat and R. Dandliker, "New investigations on the effect of fiber amplifier
phase noise," IEEE Journal of Selected Topics in Quantum Electronics 7(1),
49-54 (2001).

C. Latrasse, F. Pelletier, A. Doyle, S. Savard, A. Babin, F. Costin, A. Biron, J. F.
Cliche, M. Allard, and M. Tetu, "High Performances Frequency-Stabilized
Semiconductor Laser Metrology Sources for Space-borne Spectrometers "
presented at the Sixth International Conference on Space Optics, Proceedings of
ESA/CNES ICSO 2006, ESTEC, Noordwijk, The Netherlands, 2006.

K. Kuboki and M. Ohtsu, "A Synthesized Method to Improve Coherence in
Semiconductor-Lasers by Electrical Feedback," IEEE Journal of Quantum
Electronics 25(10), 2084-2090 (1989).

"See for example: VIRGO (www.vascina.virgo.infn.it), LIGO (www.ligo.caltech.
edu) LISA(lisa.jpl.nasa.gov), ALMA(www.eso.org/projects/alma)".

"see for example: http://www.rp-photonics.com/linewidth.html, http://orbitslight
wave.com/mainpages/Press_release Ethernal1060.html, http://www.npphotonics.
com/."

C. H. Henry, "Theory of the Linewidth of Semiconductor-Lasers," IEEE Journal
of Quantum Electronics 18(2), 259-264 (1982).

K. Vahala and A. Yariv, "Semiclassical Theory of Noise in Semiconductor-Lasers
I," IEEE Journal of Quantum Electronics 19(6), 1096-1101 (1983).

K. Vahala and A. Yariv, "Semiclassical Theory of Noise in Semiconductor-Lasers
IL," IEEE Journal of Quantum Electronics 19(6), 1102-1109 (1983).

C. Harder, K. Vahala, and A. Yariv, "Measurement of the Linewidth Enhancement

Factor-Alpha of Semiconductor-Lasers," Applied Physics Letters 42(4), 328-330


http://www.vascina.virgo.infn.it)/
http://www.eso.org/projects/alma
http://www.rp-photonics.com/linewidth.html

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

142

(1983).

J. A. Barnes, A. R. Chi, L. S. Cutler, D. J. Healey, D. B. Leeson, McGuniga.Te, J.
A. Mullen, W. L. Smith, R. L. Sydnor, R. F. C. Vessot, and G. M. R. Winkler,
"Characterization of Frequency Stability," IEEE Transactions on Instrumentation
and Measurement IM20(2), 105-& (1971).

P. Lesage and C. Audoin, "Characterization and Measurement of Time and
Frequency Stability," Radio Science 14(4), 521-539 (1979).

A. Dandridge and H. F. Taylor, "Correlation of Low-Frequency Intensity and
Frequency Fluctuations in Gaaias Lasers," IEEE Journal of Quantum Electronics
18(10), 1738-1750 (1982).

G. M. Stephan, T. T. Tam, S. Blin, P. Besnard, and M. Tetu, "Laser line shape and
spectral density of frequency noise," Physical Review A 71(4)(2005).

Y. Yamamoto, S. Saito, and T. Mukai, "Am and Fm Quantum Noise in
Semiconductor-Lasers .2. Comparison of Theoretical and Experimental Results
for Algaas Lasers," Ieee Journal of Quantum Electronics 19(1), 47-58 (1983).

K. Kikuchi, "Effect of 1/F-Type Fm Noise on Semiconductor-Laser Linewidth
Residual in High-Power Limit," IEEE Journal of Quantum Electronics 25(4),
684-688 (1989).

A. Yariv and W. M. Caton, "Frequency, Intensity, and Field Fluctuations in Laser
Oscillators," IEEE Journal of Quantum Electronics QE10(6), 509-515 (1974).
Armstron.Ja, "Theory of Interferometric Analysis of Laser Phase Noise," Journal
of the Optical Society of America 56(8), 1024-& (1966).

E. D. Hinkley and C. Freed, "Direct Observation of Lorentzian Line Shape as
Limited by Quantum Phase Noise in a Laser above Threshold," Physical Review
Letters 23(6), 277-& (1969).

Y. Yamamoto, T. Mukai, and S. Saito, "Quantum Phase Noise and Linewidth of a

Semiconductor-Laser," Electronics Letters 17(9), 327-329 (1981).



87.

88.

89.

90.

91.

143

H. E. ROWE, Signal and Noise in Communication Systems (Van Nostrand,
Princeton, NJ, 1965).

D. W. Allan, "Statistics of Atomic Frequency Standards," Proceedings of the
Institute of Electrical and Electronics Engineers 54(2), 221-& (1966).

P. B. Gallion and G. Debarge, "Quantum Phase Noise and Field Correlation in
Single Frequency Semiconductor-Laser Systems," IEEE Journal of Quantum
Electronics 20(4), 343-349 (1984).

K. Y. Lau, N. Barchaim, I. Ury, C. Harder, and A. Yariv, "Direct
Amplitude-Modulation of Short-Cavity Gaas-Lasers up to X-Band Frequencies,"
Applied Physics Letters 43(1), 1-3 (1983).

M. A. Grant, W. C. Michie, and M. J. Fletcher, "The Performance of Optical
Phase-Locked Loops in the Presence of Nonnegligible Loop Propagation Delay,"
Journal of Lightwave Technology 5(4), 592-597 (1987).



