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[141] P. Sá and B. Tome’ Phys. Rev. D, vol. 74, p. 044011, 2006. 62
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Robertson, S. Rowan, A. Rüdiger, B. S. Sathyaprakash, R. Schilling, B. F. Schutz, R. Senior, A. M.
Sintes, K. D. Skeldon, P. Sneddon, F. Stief, K. A. Strain, I. Taylor, C. I. Torrie, A. Vecchio, H. Ward,
U. Weiland, H. Welling, P. Williams, W. Winkler, G. Woan, and I. Zawischa, “The geo 600 gravitational
wave detector,”Classical and Quantum Gravity, vol. 19, no. 7, p. 1377, 2002. 214, 291

[323] G. M. Harry and the LIGO Scientific Collaboration, “Advanced LIGO: the next generation of gravitational
wave detectors,”Classical and Quantum Gravity, vol. 27, no. 8, p. 084006, 2010. 214, 262, 291

[324] N. A. Robertson, G. Cagnoli, D. R. M. Crooks, E. Elliffe, J. E. Faller, P. Fritschel, S. G. ler, A. Grant,
A. Heptonstall, J. Hough, H. Lück, R. Mittleman, M. Perreur-Lloyd, M. V. Plissi, S. Rowan, D. H.
Shoemaker, P. H. Sneddon, K. A. Strain, C. I. Torrie, H. Ward, and P. Willems, “Quadruple suspension
design for Advanced LIGO,”Classical and Quantum Gravity, vol. 19, no. 15, p. 4043, 2002.

[325] A. Cumming, A. Heptonstall, R. Kumar, W. Cunningham, C. Torrie, M. Barton, K. A. Strain, J. Hough,
and S. Rowan, “Finite element modelling of the mechanical loss of silica suspension fibres for advanced
gravitational wave detectors,”Classical and Quantum Gravity, vol. 26, no. 21, p. 215012, 2009. 214, 291

[326] Y. S. Touloukian and C. Y. Ho, “Thermophysical Properties of Matter,” in Vol. 1 - Thermal Conductivity
- Metallic Elements and Alloys, Plenum, 1970. 15, 215, 216, 295

[327] Y. S. Touloukian and C. Y. Ho, “Thermophysical Properties of Matter,” in Vol. 2 - Conductivity - Non-
metallic Solids, Plenum, 1970. 15, 215, 295

[328] T. Uchiyama, T. Tomaru, D. Tatsumi, S. Miyoki, M. Ohashi, K. Kuroda, T. Suzuki, A. Yamamoto, and
T. Shintomi, “Mechanical quality factor of a sapphire fiber at cryogenic temperatures,”Physics Letters A,
vol. 273, no. 5-6, pp. 310 – 315, 2000. 214



DR
AF
T

ET Design Study

ET-0106A-10
issue : 3
date : March 7, 2011
page : 357 of 370

[329] T. Tomaru, T. Suzuki, T. Uchiyama, A. Yamamoto, T. Shintomi, C. T. Taylor, K. Yamamoto, S. Miyoki,
M. Ohashi, and K. Kuroda, “Maximum heat transfer along a sapphire suspension fiber for a cryogenic
interferometric gravitational wave detector,” Physics Letters A, vol. 301, no. 3-4, pp. 215 – 219, 2002.

[330] T. Suzuki, T. Tomaru, T. Haruyama, T. Shintomi, T. Uchinyama, S. Miyoki, M. Ohashi, and K. Kuroda,
“Thermal Conductance through Sapphire-Sapphire Bonding,” in International Cosmic Ray Conference,
vol. 5 of International Cosmic Ray Conference, pp. 3131–+, July 2003. 214

[331] A. Dari, F. Travasso, H. Vocca, and L. Gammaitoni, “Breaking strength tests on silicon and sapphire
bondings for gravitational wave detectors,” Classical and Quantum Gravity, vol. 27, no. 4, p. 045010,
2010. 214, 292, 293

[332] A. A. van Veggel, J. Scott, D. A. Skinner, B. Bezensek, W. Cunningham, J. Hough, I. Martin, P. Murray,
S. Reid, and S. Rowan, “Strength testing and sem imaging of hydroxide-catalysis bonds between silicon,”
Classical and Quantum Gravity, vol. 26, no. 17, p. 175007, 2009. 214, 238, 293

[333] M. Alshourbagy et al., “First characterization of silicon crystalline fibers produced with the µ-pulling
technique for future gravitational wave detectors,”Rev. Sci. Instrum., vol. 77, p. 044502, Apr 2006. 214,
217, 236

[334] S. Reid, G. Cagnoli, D. Crooks, J. Hough, P. Murray, S. Rowan, M. Fejer, R. Route, and S. Zappe,
“Mechanical dissipation in silicon flexures,”Physics Letters A, vol. 351, no. 4-5, pp. 205 – 211, 2006. 214,
216, 217

[335] J. Callaway, “Model for lattice thermal conductivity at low temperatures,”Phys. Rev., vol. 113, pp. 1046–
1051, Feb 1959. 215

[336] J. Callaway and H. C. von Baeyer, “Effect of point imperfections on lattice thermal conductivity,” Phys.
Rev., vol. 120, pp. 1149–1154, Nov 1960. 215

[337] T. Ruf, R. W. Henn, M. Asen-Palmer, E. Gmelin, M. Cardona, H. J. Pohl, G. G. Devyatych, and P. G.
Sennikov, “Thermal conductivity of isotopically enriched silicon,” Solid State Communications, vol. 115,
no. 5, pp. 243 – 247, 2000. 15, 216

[338] D. T. Morelli, J. P. Heremans, and G. A. Slack, “Estimation of the isotope effect on the lattice thermal
conductivity of group iv and group iii-v semiconductors,”Phys. Rev. B, vol. 66, p. 195304, Nov 2002. 215

[339] Y. S. Touloukian and C. Y. Ho, “Thermophysical Properties of Matter,” in Vol. 4 - Specific Heat - Metallic
Elements and Alloys, Plenum, 1970. 217

[340] Y. S. Touloukian and C. Y. Ho, “Thermophysical Properties of Matter,” in Vol. 5 - Specific Heat -
Nonmetallic Solids, Plenum, 1970. 217, 295

[341] Y. S. Touloukian and C. Y. Ho, “Thermophysical Properties of Matter,” in Vol. 12 - Thermal Expansion
- Metallic Elements and Alloys, Plenum, 1970. 217

[342] Y. S. Touloukian and C. Y. Ho, “Thermophysical Properties of Matter,” in Vol. 13 - Thermal Expansion
- Nonmetallic Solids, Plenum, 1970. 217, 295

[343] D. F. McGuigan, C. C. Lam, R. Q. Gram, A. W. Hoffman, D. H. Douglass, and H. W. Gutche, “Mea-
surements of the mechanical Q of single-crystal silicon at low temperatures,” Journal of Low Temperature
Physics, vol. 30, pp. 621–629, 1978. 10.1007/BF00116202. 15, 216, 218, 292, 295

[344] S. Rowan, G. Cagnoli, P. Sneddon, J. Hough, R. Route, E. K. Gustafson, M. M. Fejer, and V. Mitrofanov,
“Investigation of mechanical loss factors of some candidate materials for the test masses of gravitational
wave detectors,” Physics Letters A, vol. 265, no. 1-2, pp. 5 – 11, 2000. 216, 295

[345] S. Rowan, R. L. Byer, M. M. Fejer, R. Route, G. Cagnoli, D. R. M. Crooks, J. Hough, P. H. Sneddon, and
W. Winkler, “Test mass materials for a new generation of gravitational wave detectors,” in Proceedings of
SPIE, vol. 4856, 2003. 292



DR
AF
T

ET Design Study

ET-0106A-10
issue : 3
date : March 7, 2011
page : 358 of 370

[346] R. Nawrodt, A. Zimmer, T. Koettig, C. Schwarz, D. Heinert, M. Hudl, R. Neubert, M. Thürk, S. Niet-
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squeezed light source,”Classical and Quantum Gravity, vol. 27, no. 8, p. 084027, 2010. 17, 266, 267

[477] W. P. Bowen, R. Schnabel, N. Treps, H.-A. Bachor, and P. K. Lam,“Recovery of continuous wave squeezing
at low frequencies,” Journal of Optics B: Quantum and Semiclassical Optics, vol. 4, no. 6, p. 421, 2002.
264

[478] R. Schnabel, H. Vahlbruch, A. Franzen, S. Chelkowski, N. Grosse, H.-A. Bachor, W. Bowen, P. Lam,
and K. Danzmann, “Squeezed light at sideband frequencies below 100 khz from a single opa,” Optics
Communications, vol. 240, no. 1-3, pp. 185 – 190, 2004. 264



DR
AF
T

ET Design Study

ET-0106A-10
issue : 3
date : March 7, 2011
page : 365 of 370

[479] K. McKenzie, N. Grosse, W. P. Bowen, S. E. Whitcomb, M. B. Gray, D. E. McClelland, and P. K. Lam,
“Squeezing in the audio gravitational-wave detection band,”Phys. Rev. Lett., vol. 93, p. 161105, Oct 2004.
264

[480] K. McKenzie, E. E. Mikhailov, K. Goda, P. K. Lam, N. Grosse, M. B. Gray, N. Mavalvala, and D. E.
McClelland, “Quantum noise locking,” Journal of Optics B: Quantum and Semiclassical Optics, vol. 7,
no. 10, p. S421, 2005. 264

[481] H. Vahlbruch, S. Chelkowski, B. Hage, A. Franzen, K. Danzmann, and R. Schnabel, “Coherent control
of vacuum squeezing in the gravitational-wave detection band,” Physical Review Letters, vol. 97, no. 1,
p. 011101, 2006. 264

[482] H. Vahlbruch, S. Chelkowski, K. Danzmann, and R. Schnabel, “Quantum engineering of squeezed states
for quantum communication and metrology,”New Journal of Physics, vol. 9, no. 10, p. 371, 2007. 265

[483] K. McKenzie, M. B. Gray, P. K. Lam, and D. E. McClelland, “Technical limitations to homodyne detection
at audio frequencies,”Appl. Opt., vol. 46, no. 17, pp. 3389–3395, 2007. 265

[484] J. Gea-Banacloche and G. Leuchs, “Squeezed states for interferometric gravitational-wave detectors,”
Journal of Modern Optics, vol. 34, no. 6, pp. 798–811, 1987. 265

[485] K. Goda, O. Miyakawa, E. E. Mikhailov, S. Saraf, R. Adhikari, K. McKenzie, R. Ward, S. Vass, A. J. We-
instein, and N. Mavalvala, “A quantum-enhanced prototype gravitational-wave detector,”Nature Physics,
vol. 4, pp. 472–476, 2008. 265

[486] R. Schnabel, “Gravitational wave detectors: Squeezing up the sensitivity,”Nat Phys, vol. 4, pp. 440–441,
2008. 265

[487] Y. Takeno, M. Yukawa, H. Yonezawa, and A. Furusawa, “Observation of -9 db quadrature squeezing with
improvement of phasestability in homodyne measurement,” Opt. Express, vol. 15, no. 7, pp. 4321–4327,
2007. 266

[488] H. Vahlbruch, M. Mehmet, S. Chelkowski, B. Hage, A. Franzen, N. Lastzka, S. G. ler, K. Danzmann,
and R. Schnabel, “Observation of squeezed light with 10-db quantum-noise reduction,” Physical Review
Letters, vol. 100, no. 3, p. 033602, 2008.

[489] E. S. Polzik, “Quantum physics: The squeeze goes on,”Nature, vol. 453, pp. 45–46, 2008. 266

[490] M. Mehmet, S. Steinlechner, T. Eberle, H. Vahlbruch, A. Thüring, K. Danzmann, and R. Schnabel,
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