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[18] T. Basché, W. Ambrose and W. E. Moerner, “Optical spectra and ki-
netics of single impurity molecules in a polymer: spectral diffusion and
persistent spectral hole burning”, J. Opt. Soc. Am. B, 9 (1992) 829–836.

[19] A. Zumbusch, L. Fleury, R. Brown, J. Bernard and M. Orrit, “Probing
individual 2-level systems in a polymer by correlation of single molecular
fluorescence”, Phys. Rev. Lett., 70 (1993) 3584–3587.

[20] L. Fleury, A. Zumbusch, M. Orrit, R. Brown and J. Bernard, “Spectral
diffusion and individual two-level systems probed by fluorescence of sin-
gle terrylene molecules in a polyethylene matrix”, J. Lumin., 56 (1993)
15–28.

[21] H. Bach, A. Renn and U. P. Wild, “Spectral imaging of single molecules”,
Single Mol., 1 (2000) 73–77.

88



Bibliography

[22] Y. G. Vainer, A. V. Naumov, M. Bauer and L. Kador, “Low-temperature
dynamics of amorphous polymers and evolution over time of spectra of
single impurity molecules: I. experiment”, Opt. Spectrosc., 94 (2003)
864–872.

[23] T. Ha, T. Enderle, D. F. Ogletree, D. S. Chemla, P. R. Selvin and
S. Weiss, “Probing the interaction between two single molecules: Fluo-
rescence resonance energy transfer between a single donor and a single
acceptor”, Proc. Natl. Acad. Sci. U. S. A., 93 (1996) 6264–6268.

[24] A. Bloeß, Y. Durand, M. Matsushita, R. Verberk, E. J. J. Groenen
and J. Schmidt, “Microscopic structure in a Shpol’skii system: A single-
molecule study of dibenzanthanthrene in n-tetradecane”, J. Phys. Chem.
A, 105 (2001) 3016–3021.

[25] M. Matsushita, A. Bloeß, Y. Durand, J. Y. P. Butter, J. Schmidt and
E. J. J. Groenen, “Single molecules as nanoprobes. a study of the Sh-
pol’skii effect”, J. Chem. Phys., 117 (2002) 3383–3390.

[26] T. Schmidt, G. J. Schutz, W. Baumgartner, H. J. Gruber and
H. Schindler, “Imaging of single molecule diffusion”, PNAS, 93 (1996)
2926–2929.

[27] U. Kubitscheck, O. Kuckmann, T. Kues and R. Peters, “Imaging and
tracking of single GFP molecules in solution”, Biophys. J., 78 (2000)
2170–2179.

[28] G. Seisenberger, M. U. Ried, T. Endrebeta, H. Buning, M. Hallek and
C. Brauchle, “Real-time single-molecule imaging of the infection path-
way of an adeno-associated virus”, Science, 294 (2001) 1929–1932.

[29] R. E. Thompson, D. R. Larson and W. W. Webb, “Precise nanometer
localization analysis for individual fluorescent probes”, Biophys. J., 82
(2002) 2775–2783.

[30] A. Yildiz, J. N. Forkey, S. A. Mckinney, T. Ha, Y. E. Goldman and P. R.
Selvin, “Myosin v walks hand-over-hand: Single fluorophore imaging
with 1.5-nm localization”, Science, 300 (2003) 2061–2065.

[31] E. V. Shpol’skii, A. A. Il’ina and L. A. Klimova, Dokl. Akad. Nauk.
SSSR 1952, 87, 935., 87 (1952) 935.

89



Bibliography

[32] A. M. Boiron, P. Tamarat, B. Lounis, R. Brown and M. Orrit, “Are the
spectral trails of single molecules consistent with the standard two-level
system model of glasses at low temperatures?”, Chem. Phys., 247 (1999)
119–132.

[33] R. A. L. Vallée, N. Tomczak, L. Kuipers, G. J. Vancso and N. F. van
Hulst, “Single molecule lifetime fluctuations reveal segmental dynamics
in polymers”, Phys. Rev. Lett., 91 (2003) 038 301.

[34] N. Tomczak, R. A. L. Vallée, E. M. H. P. van Dijk, M. Garcia-Parajo,
L. Kuipers, N. F. van Hulst and G. J. Vancso, “Probing polymers with
single fluorescent molecules”, Eur. Polym. J., 40 (2004) 1001–1011.

[35] C. Hofmann, T. J. Aartsma, H. Michel and J. Köhler, “Direct obser-
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molecule optical switching of terrylene in p-terphenyl”, Nature, 387
(1997) 688–691.

[44] R. M. Dickson, A. B. Cubitt, R. Y. Tsien and W. E. Moerner, “On/off
blinking and switching behaviour of single molecules of green fluorescent
protein”, Nature, 388 (1997) 355–358.

[45] S. Habuchi, R. Ando, P. Dedecker, W. Verheijen, H. Mizuno,
A. Miyawaki and J. Hofkens, “Reversible single-molecule photoswitching
in the GFP-like fluorescent protein dronpa”, Proc. Natl. Acad. Sci. U.
S. A., 102 (2005) 9511–9516.

[46] S. Habuchi, P. Dedecker, J. I. Hotta, C. Flors, R. Ando, H. Mizuno,
A. Miyawaki and J. Hofkens, “Photo-induced protonation/deprotona-
tion in the GFP-like fluorescent protein dronpa: mechanism responsible
for the reversible photoswitching”, Photochem. Photobiol. Sci., 5 (2006)
567–576.

[47] M. Irie, “Diarylethenes for memories and switches”, Chem. Rev., 100
(2000) 1685–1716.

[48] M. Irie, “Photoswitchable Molecular Systems Based on Diarylethenes”,
chap. 2, Wiley-VCH, Darmstadt (2001).

[49] G. M. Tsivgoulis and J.-M. Lehn, “Photonic molecular devices: Re-
versibly photoswitchable fluorophores for nondestructive readout for op-
tical memory”, Angew. Chem. Int. Ed. Engl., 34 (1995) 1119–1122.

[50] G. M. Tsivgoulis and J.-M. Lehn, “Photoswitched and functionalized
oligothiophenes: Synthesis and photochemical and electrochemical prop-
erties”, Chem. Eur. J., 2 (1996) 1399–1406.

[51] A. Fernández-Acebes and J.-M. Lehn, “Optical switching and fluores-
cence modulation in photochromic metal complexes”, Adv. Mater., 10
(1998) 1519–1522.

[52] M. Takeshita and M. Irie, “Reversible fluorescence intensity change of a
diarylethene”, Chem. Lett., 27 (1998) 1123–1124.

[53] M. Irie, T. Fukaminato, T. Sasaki, N. Tamai and T. Kawai, “A digital
fluorescent molecular photoswitch”, Nature, 420 (2002) 759–760.

91



Bibliography

[54] T. Fukaminato, T. Sasaki, T. Kawai, N. Tamai and M. Irie, “Digital pho-
toswitching of fluorescence based on the photochromism of diarylethene
derivatives at a single-molecule level”, J. Am. Chem. Soc., 126 (2004)
14 843–14 849.

[55] T. Fukaminato, T. Umemoto, Y. Iwata and M. Irie, “Direct measure-
ment of photochromic durability at the single-molecule level”, Chem.
Lett., 34 (2005) 676–677.

[56] H. A. Frank and R. J. Cogdell, “Carotenoids in photosynthesis”, Pho-
tochem. Photobiol., 63 (1996) 257–264.

[57] A. W. Roszak, K. McKendrick, A. T. Gardiner, I. A. Mitchell, N. W.
Isaacs, R. J. Cogdell, H. Hashimoto and H. A. Frank, “Protein regulation
of carotenoid binding: Gatekeeper and locking amino acid residues in
reaction centers of Rhodobacter sphaeroides”, Structure, 12 (2004) 765–
773.

[58] J. B. Nichols, “X-ray and infrared studies on the extent of crystallization
of polymers”, J. Appl. Phys., 25 (1954) 840–847.

[59] P. J. Flory, “Conformations of macromolecules in condensed phases”,
Pure Appl. Chem., 56 (1984) 305–312.

[60] H. Wang, “Time-resolved small-angle neutron scattering study of
polyethylene crystallization from solution”, J. Polym. Sci., Part B, 42
(2004) 3133–3147.

[61] S. Völker, “Optical linewidths and dephasing of organic amorphous and
semicrystalline solids studied by hole burning”, J. Lumin., 36 (1987)
251–262.

[62] H. P. H. Thijssen, R. van den Berg and S. Völker, “Thermal broaden-
ing of optical homogeneous linewidths in organic glasses and polymers
studied via photochemical hole-burning”, Chem. Phys. Lett., 97 (1983)
295–302.
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[71] R. Kettner, J. Tittel, T. Basché and C. Bräuchle, “Optical spectroscopy
and spectral diffusion of single dye molecules in amorphous spin-coated
polymer-films”, J. Phys. Chem., 98 (1994) 6671–6674.

[72] B. Kozankiewicz, J. Bernard and M. Orrit, “Single-molecule lines and
spectral hole-burning of terrylene in different matrices”, J. Chem. Phys.,
101 (1994) 9377–9383.

[73] N. Bobroff, “Position measurement with a resolution and noise-limited
instrument”, Rev. Sci. Instrum., 57 (1986) 1152–1157.
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