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Appendix C

Glossary of Terms

AFM: atomic force microscopy

APD: avalanche photodiode

CW: continuous-wavelength

He: Helium

CaSe: Cadmium Selenide

CQED: Cavity quantum electrodynamics

CCD: charge-coupled device

DBR: distributed Bragg reflector

FWHM: Full-Width-Half-Maximum

GaAs: Gallium Arsenide

He: Helium

HeNe: Helium-Neon

HF: Hydrofluoric acid

HG: Hermite-Gaussian

HH: heavy-hole

HV: high vacuum

InAs: Indium Arsenide

InP: Indium Phosphide

ICPRIE: inductively coupled plasma reactive ion etching

JCM: Jaynes-Cummings Model

LH: light-hole

MBE: molecular beam epitaxy



C. Glossary of Terms

NA: numerical aperture

OD: optical density

OFHC: Oxygen-free high thermal conductivity

PC: photonic crystal

PD: photodiode

PEEK: Polyether ether ketone

PL: photoluminescence spectroscopy

RWA: rotating wave approximation

SE: spontaneous emission

SEM: scanning electron microscope

SiGe: silicon-germanium

TRIM: Transport of Ions in Matter

QD: Quantum Dot

QED: Quantum Electro Dynamics

UHV: ultra-high vacuum

VCSEL: vertical-cavity surface-emitting laser

WL: wetting layer

ZnSe: Zinc selenide
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Faraday rotation from a single confined spin, Nature 3, 101 (2007).

209



BIBLIOGRAPHY

[144] J. Berezovsky, M. H. Mikkelsen, N. G. Stoltz, L. A. Coldren, and D. D.
Awschalom, Picosecond Coherent Optical Manipulation of a Single Elec-
tron Spin in a Quantum Dot, Science 320, 5874, 349 (2008).

[145] H. G. Dehmelt, Proposed 1014∆ν < ν Laser Fluorescence Spectroscopy
on T l+ Mono-Ion Oscillator, Bull. Am. Phys. Soc. 18, 1521 (1973).

[146] R. J. Cook and H. J. Kimble, Possibility of Direct Observation of Quan-
tum Jumps, Phys. Rev. Lett. 54, 10, 1023 (1985).

[147] D. J. Wineland and W. M. Itano, Spectroscopy of a single Mg+ ion,
Physics Letters A 82, 2, 75 (1981).

[148] J. C. Bergquist, R. G. Hulet, W. M. Itano, and D. J. Wineland, Obser-
vation of Quantum Jumps in a Single Atom, Phys. Rev. Lett. 57, 14,
1699 (1986).

[149] H. J. Kimble, R. J. Cook, and A. L. Wells, Intermittent atomic fluores-
cence, Phys. Rev. A 34, 4, 3190 (1986).

[150] K. T. Shimizu, R. G. Neuhauser, C. A. Leatherdale, S. A. Empedocles,
W. K. Woo, and M. G. Bawendi, Blinking statistics in single semicon-
ductor nanocrystal quantum dots, Phys. Rev. B 63, 20, 205316 (2001).

[151] M. B. Plenio and P. L. Knight, The quantum-jump approach to dissipative
dynamics in quantum optics, Rev. Mod. Phys. 70, 1, 101 (1998).

[152] V. Delgado and J. M. Gomez Llorente, Weak-coupling-like time evolution
of driven four-level systems in the strong-coupling regime, Phys. Rev. A
68, 022503 (2003).

[153] J. Fischer, T. Trif, W. Coish, and D. Loss, Spin interactions, relaxation
and decoherence in quantum dots, Solid State Communications 149, 35-
36, 1443 (2009), fundamental Phenomena and Applications of Quantum
Dots.

[154] R. Hanson, L. P. Kouwenhoven, J. R. Petta, S. Tarucha, and L. M. K.
Vandersypen, Spins in few-electron quantum dots, Rev. Mod. Phys. 79,
4, 1217 (2007).

[155] B. Eble, C. Testelin, P. Desfonds, F. Bernardot, A. Balocchi, T. Amand,
A. Miard, A. Lemaître, X. Marie, and M. Chamarro, Hole–Nuclear Spin
Interaction in Quantum Dots, Phys. Rev. Lett. 102, 14, 146601 (2009).

210



BIBLIOGRAPHY

[156] A. Högele, B. Alèn, F. Bickel, R. J. Warburton, P. M. Petroff, and K. Kar-
rai, Exciton fine structure splitting of single InGaAs self-assembled quan-
tum dots, Physica E: Low-dimensional Systems and Nanostructures 21,
2-4, 175 (2004), proceedings of the Eleventh International Conference on
Modulated Semiconductor Structures.

[157] M. Bayer, G. Ortner, O. Stern, A. Kuther, A. A. Gorbunov, A. Forchel,
P. Hawrylak, S. Fafard, K. Hinzer, T. L. Reinecke, S. N. Walck, J. P. Re-
ithmaier, F. Klopf, and F. Schäfer, Fine structure of neutral and charged
excitons in self-assembled In(Ga)As/(Al)GaAs quantum dots, Phys. Rev.
B 65, 19, 195315 (2002).

[158] B. Gerardot, D. Brunner, P. A. Dalgarno, P. Ohberg, S. Seidl, M. Kroner,
K. Karrai, N. G. Stoltz, P. M. Petroff, and R. J. Warburton, Optical
pumping of a single hole spin in a quantum dot, Nature 451, 441 (2008).

[159] G. J. Milburn, Quantum Zeno effect and motional narrowing in a two-
level system, J. Opt. Soc. Am. B 5, 6, 1317 (1988).

[160] G. Nienhuis, Theory of quantum jumps in three-state atoms, Phys. Rev.
A 35, 11, 4639 (1987).

[161] T. Basché, W. E. Moerner, M. Orrit, and H. Talon, Photon antibunching
in the fluorescence of a single dye molecule trapped in a solid, Phys. Rev.
Lett. 69, 10, 1516 (1992).

[162] C. W. Gardiner and M. J. Collett, Input and output in damped quan-
tum systems: Quantum stochastic differential equations and the master
equation, Phys. Rev. A 31, 6, 3761 (1985).

[163] O. Benson and Y. Yamamoto, Master-equation model of a single-
quantum-dot microsphere laser, Phys. Rev. A 59, 6, 4756 (1999).

[164] L.-M. Duan and H. J. Kimble, Scalable Photonic Quantum Computation
through Cavity-Assisted Interactions, Phys. Rev. Lett. 92, 12, 127902
(2004).

[165] C. Schön, K. Hammerer, M. M. Wolf, J. I. Cirac, and E. Solano, Sequen-
tial generation of matrix-product states in cavity QED, Phys. Rev. A 75,
3, 032311 (2007).

[166] S. Devitt, A. D. Greentree, R. Ionicioiu, J. L. O’Brien, W. J. Munro,
and L. C. L. Hollenberg, Photonic module: An on-demand resource for
photonic entanglement, Phys. Rev. A 76, 5, 052312 (2007).

211



BIBLIOGRAPHY

[167] B. B. Blinov, D. L. Moehring, L.-M. Duan, and C. Monroe, Observa-
tion of entanglement between a single trapped atom and a single photon,
Nature 428, 153 (2004).

[168] B. Weber, H. P. Specht, T. Müller, J. Bochmann, M. Mücke, D. L.
Moehring, and G. Rempe, Photon-Photon Entanglement with a Single
Trapped Atom, Phys. Rev. Lett. 102, 3, 030501 (2009).

[169] R. Blatt and D. Wineland, Entangled states of trapped atomic ions, Na-
ture 453, 1008 (2008).

[170] A. Wallraff, D. I. Schuster, A. Blais, L. Frunzio, R.-S. Huang, J. Majer,
S. Kumar, S. M. Girvin, and R. J. Schoelkopf, Strong coupling of a single
photon to a superconducting qubit using circuit quantum electrodynamics,
Nature 431, 162 (2004).

[171] M. Ansmann, H. Wang, R. C. Bialczak, M. Hofheinz, E. Lucero, M. Nee-
ley, A. D. O’Connell, D. Sank, M. Weides, J. Wenner, A. N. Cleland, and
J. M. Martinis, Violation of Bell’s inequality in Josephson phase qubits,
Nature 461, 504.

[172] T. Calarco, A. Datta, P. Fedichev, E. Pazy, and P. Zoller, Spin-based
all-optical quantum computation with quantum dots: Understanding and
suppressing decoherence, Phys. Rev. A 68, 1, 012310 (2003).

[173] C. Monroe, Quantum information processing with atoms and photons,
Nature 416, 238 (2002).

[174] C. Y. Hu, A. Young, J. L. O’Brien, W. J. Munro, and J. G. Rarity, Giant
optical Faraday rotation induced by a single-electron spin in a quantum
dot: Applications to entangling remote spins via a single photon, Phys.
Rev. B 78, 8, 085307 (2008).

[175] C. Y. Hu, W. J. Munro, and J. G. Rarity, Deterministic photon entangler
using a charged quantum dot inside a microcavity, Phys. Rev. B 78, 12,
125318 (2008).

[176] J. Shen and S. Fan, Coherent photon transport from spontaneous emission
in one-dimensional waveguides, Opt. Lett. 30, 15, 2001 (2005).

[177] E. Waks and J. Vučković, Dipole Induced Transparency in Drop-Filter
Cavity-Waveguide Systems, Phys. Rev. Lett. 96, 15, 153601 (2006).

[178] C. Y. Hu, W. J. Munro, J. L. O’Brien, and J. G. Rarity, Proposed entan-
glement beam splitter using a quantum-dot spin in a double-sided optical
microcavity, Phys. Rev. B 80, 20, 205326 (2009).

212



BIBLIOGRAPHY

[179] J. Calsamiglia and N. Luetkenhaus, Maximum efficiency of a linear-
optical Bell-state analyzer, Appl. Phys. B 72, 67 (2001).

[180] Y.-H. Kim, S. P. Kulik, and Y. Shih, Quantum Teleportation of a Polar-
ization State with a Complete Bell State Measurement, Phys. Rev. Lett.
86, 7, 1370 (2001).

[181] P. G. Kwiat and H. Weinfurter, Embedded Bell-state analysis, Phys. Rev.
A 58, 4, R2623 (1998).

[182] S. P. Walborn, S. Pádua, and C. H. Monken, Hyperentanglement-assisted
Bell-state analysis, Phys. Rev. A 68, 4, 042313 (2003).

[183] A. Barenco, D. Deutsch, A. Ekert, and R. Jozsa, Conditional Quantum
Dynamics and Logic Gates, Phys. Rev. Lett. 74, 20, 4083 (1995).

[184] S. M. Clark, K.-M. C. Fu, Q. Zhang, T. D. Ladd, C. Stanley, and Y. Ya-
mamoto, Ultrafast Optical Spin Echo for Electron Spins in Semiconduc-
tors, Phys. Rev. Lett. 102, 24, 247601 (2009).

[185] D. Press, T. Ladd, B. Zhang, and Y. Yamamoto, Complete quantum
control of a single quantum dot spin using ultrafast optical pulses, Nature
456, 218 (2008).

[186] R. Oulton, A. Greilich, S. Y. Verbin, R. V. Cherbunin, T. Auer, D. R.
Yakovlev, M. Bayer, I. A. Merkulov, V. Stavarache, D. Reuter, and A. D.
Wieck, Subsecond Spin Relaxation Times in Quantum Dots at Zero Ap-
plied Magnetic Field Due to a Strong Electron-Nuclear Interaction, Phys.
Rev. Lett. 98, 10, 107401 (2007).

[187] A. Greilich, A. Shabaev, D. R. Yakovlev, A. L. Efros, I. A. Yugova,
D. Reuter, A. D. Wieck, and M. Bayer, Nuclei-Induced Frequency Focus-
ing of Electron Spin Coherence, Science 317, 5846, 1896 (2007).

[188] I. T. Vink, K. C. Nowack, F. H. L. Koppens, J. Danon, Y. V. Nazarov,
and L. M. K. Vandersypen, Locking electron spins into magnetic reso-
nance by electron-nuclear feedback, Nat Phys pages 764–768 (2009).

[189] C. Latta, A. Högele, Y. Zhao, A. N. Vamivakas, P. Maletinsky, M. Kro-
ner, J. Dreiser, I. Carusotto, A. Badolato, D. Schuh, W. Wegscheider,
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