Birthdate:

Education:

Thesis:

Employment:

CURRICULUM VITAE

Robert C. Dunbar

June 26, 1943, Boston, Massachusetts

B.A. degree in Chemistry, Harvard University, 1965
Ph.D. degree in Chemical Physics, Stanford University, 1970

"Ion Cyclotron Resonance Studies of Ion-Molecule Interactions", under the
direction of Professor John D. Baldeschwieler

Research Associate, March-June, 1970, Stanford University
(investigating photodissociation processes in cations)

Assistant Professor of Chemistry, Case Western Reserve University, 1970-
1975

Associate Professor of Chemistry, Case Western Reserve University, 1975-
1978

Professor of Chemistry, Case Western Reserve University, 1978 - present

Honors and Awards: Sloan Fellow, 1973-1975

Sigma Xi Research Award, 1977

John Simon Guggenheim Memorial Fellow, 1978-79

Society Memberships: American Chemical Society

American Society for Mass Spectrometry
American Physical Society

Inter-American Photochemical Society



10.

11.

12.

13.

14.

15.

16.

17.

Publication List
Robert C. Dunbar

L. R. Anders, J. L. Beauchamp, R. C. Dunbar, and J. D. Baldeschwieler, "Ion Cyclotron
Double Resonance," J. Chem. Phys., 45, 1062 (1966).

R. C. Dunbar, "Energy Dependence of lon-Molecule Reactions," J. Chem. Phys., 47,
5445 (1967).

R. C. Dunbar, "lon-Molecule Chemistry of Diborane by lon Cyclotron Resonance," J.
Am. Chem. Soc., 90, 5676 (1968).

J. L. Beauchamp and R. C. Dunbar, "Identification of CoHsO™ Structural Isomers by
Ion Cyclotron Resonance," J. Am. Chem. Soc., 92, 1477 (1970).

R. C. Dunbar, "Energy Dependence of Methanol Proton Transfer Reaction Rate," J.
Chem. Phys., 52, 2780 (1970).

R. C. Dunbar, "Transient lon Cyclotron Resonance Method for Studying Ion-Molecule
Collision and Charge-Transfer Rates: N, and CH4™," J. Chem. Phys., 54, 711 (1971).

R. C. Dunbar, "Positive and Negative lons and Ion-Molecule Reactions of Several
Boron Hydrides Studied by Ion Cyclotron Resonance," J. Am. Chem. Soc., 93, 4167
(1971).

R. C. Dunbar, "Photodissociation of the CH3C1* and NoO™ Cations," J. Am. Chem.
Soc., 93, 4354 (1971).

R. T. Mclver and R. C. Dunbar, "Pulsed Ion Cyclotron Double Resonance for the Study
of Ion-Molecule Reactions," Int. J. Mass Spectrom. lon Phys., 7, 471 (1971).

R. C. Dunbar, J. Shen, and G. A. Olah, "lon-Molecule Reactions of Ethane at Low
Electron Energy," J. Chem. Phys., 56, 3794 (1972).

J. M. Kramer and R. C. Dunbar, "A Gas-Phase Photon-Induced Ion-Molecule Reaction
Studied by Ion Cyclotron Resonance Spectroscopy," J. Am. Chem. Soc., 94, 4346
(1972).

R. C. Dunbar, "lon-Molecule Reactions of Diborane and Oxygen-Containing
Compounds," J. Phys. Chem., 76, 2467 (1972).

R. C. Dunbar and J. M. Kramer, "An ICR Study of the Angular Dependence of
Photodissociation and the Photodissociation Transition Moment Orientation in Gaseous
CH3CI™," J. Chem. Phys. 58, 1266 (1973).

R. C. Dunbar, "Photodissociation of Toluene Parent Cations," J. Am. Chem. Soc., 95,
472 (1973); Erratum, ibid. 95, 6511 (1973).

P. P. Dymerski and R. C. Dunbar, "An ICR Study of Non-Reactive Collision Rate
Constants," J. Chem. Phys., 57, 4049 (1972).

R. C. Dunbar, J. Shen and G. A. Olah, "Substituent Effects in Gas-Phase Nitration and
Acetylation of Aromatics, "J. Am. Chem. Soc., 94, 6862 (1972).

R. C. Dunbar, "The Study of Gas-Phase Ions by Ion Cyclotron Resonance," in
"Chemical Reactivity and Reaction Paths," G. Klopman, Ed., Wiley- Interscience.
(1974).



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

J. M. Kramer and R. C. Dunbar, "The Photodissociation of Gaseous Olefinic Cations,"
J. Chem. Phys., 59, 3092 (1973).

R. C. Dunbar and E. Fu, "Photodissociation Spectroscopy of Gaseous C7Hg™ Cations,"
J. Am. Chem. Soc., 95, 2716 (1973).

R. C. Dunbar, J. Shen, E. Melby and G. A. Olah, "Gas-Phase Methylenation of
Benzene and Substituted Benzenes by CoHsO™ Ion: A Novel Electrophilic Aromatic
Substitution," J. Am. Chem. Soc., 95, 7200 (1973).

R. C. Dunbar, J. J. Ennever and J. P. Fackler, Jr., "ICR Study of Ion- Molecule
Reactions of Volatile Organometallic Compounds," Inorg. Chem., 12, 2734 (1973).

R. C. Dunbar, "Gas-Phase Photodissociation of Alkylbenzene Cations," J. Am. Chem.
Soc., 95, 6191 (1973).

R. C. Dunbar, M. M. Bursey and D. A. Chatfield, "ICR Single and Double Resonance
Signals for a Complex Reaction Scheme" Int. J. Mass Spectrom. Ion Phys., 13, 195
(1974).

P. P. Dymerski and R. C. Dunbar, "An Integral Square-Cell Flat-Cell System for an lon
Cyclotron Resonance Spectrometer," Rev. Sci. Inst., 45 124 (1974).

P. P. Dymerski, R. C. Dunbar, and J. V. Dugan, "ICR Study of Non-Reactive Ion-
Molecule Collision Rate Constants for Cl- and Cr(CO)s5-," J. Chem. Phys. 61, 298 (19
74).

P. P. Dymerski, E. Fu and R. C. Dunbar, "ICR-PDS Spectra of Substituted Benzenes,"
J. Am. Chem. Soc. 96, 4109 (1974).

R. C. Dunbar and Bennett B. Hutchinson, "Photodecomposition of Gas-Phase
Transition Metal Carbonyl Anions," J. Am. Chem. Soc. 96, 3816 (1974).

Jerry M. Kramer and Robert C. Dunbar, "Flash Photoloysis of Gas-Phase Toluene
Cations," J. Chem. Phys. 60, 5122 (1974).

P. P. Dymerski and R. C. Dunbar, "An Integration Circuit for Photodiode Pulse Energy
Measurements," Rev. Sci. Instr., 45, 1293 (1974).

J. Shen, R. C. Dunbar, and G. A. Olah, "Gas-Phase Benzyl Cations from Toluene
Precursors," J. Am. Chem. Soc. 96, 6227 (1974).

R. C. Dunbar, "Infrared Radiative Decay in Complex Molecules," Spectrochim. Acta,
31A, 797 (1975).

R. C. Dunbar, "Photodissociation of Gas-Phase Ions," in "lon-Molecule Interactions,"
P. Ausloos, Editor, Plenum Press, N.Y. 1975.

R. C. Dunbar, "Nature of the C7H7™ Ions from Toluene Parent Ion Photodissociation,"
J. Am. Chem. Soc. 97, 1382 (1975).

M. T. Riggin and R.C. Dunbar, "Photodissociation of CH4* Via Ion Cyclotron
Resonance," Chem. Phys. Lett., 31, 539 (1975).

R. C. Dunbar, "Photodissociation Spectra and the Assignment of Low-Lying States in
Butadiene and Toluene Cations," Chem. Phys. Lett. 32, 508 (1975).

E. Fu, P. P. Dymerski and R. C. Dunbar, "Photodissociation and High- Resolution
Laser Photodissociation of Halogen Substituted Toluene Cations, J. Am. Chem. Soc.,
98, 337 (1976).



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

R. C. Dunbar, "Identification of Characteristic Chromophores in Gas-Phase Ions by
Photodissociation Spectroscopy," Anal. Chem., 48, 723 (1976).

M. T. Riggin, R. Orth and R. C. Dunbar, "Photodissociation of C4Hg™ Ions:
Comparison of Experimental Branching Ratios with Unimolecular Decomposition
Theory," J. Chem. Phys., 65, 3365 (1976).

R. G. Orth and R. C. Dunbar, "Photodissociation of Nitrous Oxide Cations," J. Chem.
Phys., 66, 1616 (1977).

R. C. Dunbar, "Laser Photodissociation Spectrum of Gas-Phase 1,3,5- Hexatriene
Radical Cation," J. Am. Chem. Soc., 98, 4671 (1976).

R. C. Dunbar and Robert Klein, "Photodissociation Spectroscopy of Methylnaphthalene
Cations and the State Assignment of Naphthalene Ions," J. Am. Chem. Soc., 98, 7994
(1976).

R. Orth, R. C. Dunbar and M. Riggin, "Measurements of the Angular Distribution and
Energy of lonic Fragments from Photodissociation of Molecular Ions," Chemical
Physics, 19, 279 (1977).

P. H. Hemberger and R. C. Dunbar, "Gas-Phase Formation of lonic Sandwich
Complexes of Iron," Inorg. Chem., 16, 1246 (1977).

R. C. Dunbar and P. Armentrout, "Laser Photodissociation of Ions in a Bendix Time of
Flight Mass Spectrometer," Ant. J. Mass Spectrum. lon Phys., 24, 465 (1977).

R. C. Dunbar and R. Klein, "Spectroscopy of Radical Cations: The McLafferty
Rearrangement Product in Fragmentation of n-Butylbenzene and 2-Phenylethanol
Ions," J. Am. Chem. Soc., 99 3744 (1977).

A. Serianz, J. R. Shelton, F. L. Urbach, R. C. Dunbar and R. F. Kopczewski, "Two ESR
Systems for the Advanced Undergraduate Lab," J. Chem. Ed., 53, 394 (1976).

R. C. Dunbar, "Analytical Aspects of Ion Cyclotron Resonance," in "Physical Methods
of Modern Chemical Analysis," Vol. 2, T. Kuwana, Ed., Academic Press (1980).

R. C. Dunbar and E. W. Fu, "Ion Photodissociation in the Two-Photon Region:
Spectroscopy and Collisional Quenching of Bromobenzene Cations," J. Phys. Chem.,
81, 1531 (1977).

R. C. Dunbar, E. W. Fu and G. A. Olah, "Gas-Phase Spectroscopy of Protonated
Hexamethylbenzene and Hexamethyldewarbenzene," J. Am. Chem. Soc., 99, 7502
(1977).

R. G. Orth and R. C. Dunbar, "Photofragmentation of CH3CI™ at 366 nm," J. Chem.
Phys. 68, 3254 (1978).

R. C. Dunbar, "Substituent Effects in Benzene Cation Spectroscopy: I. Perturbation
Theory," J. Chem. Phys., 68, 3125 (1978).

H. H. Teng and R. C. Dunbar, "Substituent Effects in Benzene Cation Spectroscopy: I1.
Photodissociation Spectra of Methylbenzene Ions," J. Chem. Phys., 68, 3133 (1978).

R. C. Dunbar and H. H. Teng, "Photodissociation Spectroscopy of Hexatriene Cations,"
J. Am. Chem. Soc., 100, 2279 (1978).

E. W. Fu and R. C. Dunbar, "Photodissociation Spectroscopy and Structural
Rearrangements in lons of Cyclooctatetraene, Styrene, and Related Molecules," J. Am.
Chem. Soc., 100, 2283 (1978).



55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

R. G. Orth and R. C. Dunbar, "Structure of Reactively Produced Chloropropene
Cations by Laser Photodissociation," J. Am. Chem. Soc., 100, 5949 (1978).

R. C. Dunbar, "On the Coupling of Ion Cyclotron Motion to Ion Internal Degrees of
Freedom," Int. J. Mass Spectrom. Ion Phys., 29, 77 (1979).

M. S. Kim and R. C. Dunbar, "Study of Collisional Relaxation of lons by Two-Photon
Photodissociation," Chem. Phys. Lett. 60, 247 (1979).

M. S. Kim and R. C. Dunbar, "Multiphoton Photodissociation of Naphthalene Cations,"
J. Photochem., 9, 142 (1978) (Abstract of preliminary report); J. Chem. Phys., 72 4405
(1980).

R. C. Dunbar, "lon Photodissociation: in Gas Phase Ion Chemistry, Vol. II, M. T.
Bowers, Ed., Academic Press, 1979.

R. C. Benz and R. C. Dunbar, "Photodissociation Spectroscopy of Alkane Radical
Cations," J. Am. Chem. Soc., 101, 6363 (1979).

R. C. Dunbar, "On the Photodissociation Spectroscopy of Alkylbenzene Cations," J.
Phys. Chem., 83, 2376 (1979).

R. C. Dunbar, H. H. Teng and E. W. Fu, "Photodissociation Spectroscopy of Halogen-
Substituted Benzene Ions," J. Am. Chem. Soc., 101, 6506 (1979).

M. S. Kim, R. C. Dunbar and F. W. McLafferty, "Fragmentation of Butyrophenone
Ions," J. Am. Chem. Soc., 100, 4600 (1978).

R. C. Dunbar, M. S. Kim and G. A. Olah, "Rearrangement Among Gas-Phase lons of
CgHg Isomers. A Photodissociation Spectroscopic Investigation," J. Am. Chem. Soc.,
101, 1368 (1979).

R. G. Orth and R. C. Dunbar, "Photofragmentation of OCS™ and CS,™," Chem. Phys.,
45, 195 (1980).

R. C. Dunbar, "Ion Photodissociation" in "Kinetics of Ion-Molecule Reactions," P.
Ausloos, Ed., Plenum Press, 1979.

Y. Takenoshita and R. C. Dunbar, "Photodissociation Spectroscopy and Photoreactions
in t-Butylbenzene Cation and Its Daughter Cations." Bull. Chem. Soc. Jpn. 53, 2185
(1980).

R. C. Dunbar, J. D. Hays, J. Honovich and N. B. Lev., "Two-Laser Multiphoton
Dissociation of lodobenzene Cation," J. Am. Chem. Soc., 102, 3950 (1980).

R. C. Dunbar and D. W. Turner, "lonic and Neutral Optical Emission Induced by Hel
Excitation of Nitriles," J. Chem. Soc., Faraday II, 76, 1079 (1980).

J. D. Hays and R. C. Dunbar, "Photodissociation Study of the Electrocyclic
Interconversion of 1,3-Cyclohexadiene and 1,3,5-Hexatriene Radical Cations," J. Phys.
Chem. 83, 3183 (1979).

R. C. Benz, P. C. Claspy and R. C. Dunbar, "Photodissociation Spectroscopy of
Hexadiene Radical Ions: Structural Rearrangements in the Gas-Phase Ions," J. Am.
Chem. Soc., 103, 1799 (1981).

J. P. Honovich and R. C. Dunbar, "Photodissociation Spectroscopy of Gas-Phase
Protonated Acrolein Derivatives," J. Phys. Chem., 85, 1558 (1981).

R. C. Dunbar, "Interaction of Electromagnetic Radiation with Gas-Phase Ions,"
Specialist Periodical Reports, Mass Spectrometry, Volume 6, R.A.W. Johnstone, Ed.,
The Royal Society, 1981, p. 100.




74.
75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

R. C. Dunbar, "Deriving the Maxwell Distribution," J. Chem. Ed., 59, 22 (1982).

R. C. Dunbar and D. W. Turner, "Wavelength-Resolved Fluorescence Lifetimes of
Gas-Phase Ions: CO,1 and CSy™," Chem. Phys., 57, 377 (1981).

N. B. Lev and R. C. Dunbar, "Pulsed vs. Continuous Laser Multiphoton Dissociation of
Iodobenzene Cations," Chem. Phys. Lett., 84, 483 (1981).

J. P. Honovich and R. C. Dunbar, "Structure of Benzyl Chloride Parent lons: An
Unusual Bimolecular Isomerization Process," Int. J. Mass Spectrom. lon Phys., 42, 33
(1982).

R. C. Dunbar, "Topics in Ion Photodissociation," in "Lecture Notes in Chemistry: Ion
Cyclotron Resonance Spectrometry I1", H. Hartmann and K.- P. Wanczek, Eds.,
Springer Verlag (1982).

R. G. Orth and R. C. Dunbar, "Photodissociation of Isomeric Chloropropene Cations
and the Structure of Reactively Produced Chloropropene Ions," J. Am. Chem. Soc.,
104, 5617 (1982).

R. C. Dunbar and J. P. Honovich, "Threshold Ion Photodissociation: Bromobenzene
and Iodobenzene Ions," Int. J. Mass Spectrom. Ion Proc. 58, 25 (1984).

J. P. Honovich and R. C. Dunbar, "Vibrational Spectroscopy and Photodissociation
Properties of Ions as Determined by Two-Laser Photodissociation Techniques," J.
Phys. Chem., 87, 3755 (1983).

N. B. Lev and R. C. Dunbar, "Infrared-Enhanced Multiphoton Dissociation of
Iodobenzene Cations," Chem. Phys., 80, 367 (1983).

J. P. Honovich and R. C. Dunbar, "Radiative Lifetime of Vibrationally Excited Iodo-
and Bromobenzene Ions by Two-Laser Photodissociation Spectroscopy," J. Am. Chem.
Soc., 104, 6220 (1982).

N. B. Lev and R. C. Dunbar, "Collisional Relaxation of lodobenzene Ions," J. Phys.
Chem., 87, 1924 (1983).

R. C. Dunbar, "Pulse-Rate Effects in the Photochemistry of Gas-Phase Bromobenzene
Ions: A Study of Ion Relaxation Mechanisms," J. Phys. Chem. 87, 3105 (1983).

R. C. Dunbar, "What Are the Slowest Metastable lon Decompositions," Int. J. Mass
Spectrom. Ion Proc., 54, 109 (1983).

R. C. Dunbar, "Photodissociation in the ICR Ion Trap," in Gas Phase Ion Chemistry,"
Vol. 3, M. T. Bowers, Ed., Academic Press, (1984), Chap. 20.

R. C. Dunbar, "Photofragmentation of Molecular lons," in "Physical Chemistry
Advances in the Study of Molecular Ions," T. A. Miller and V. E. Bondybey, Eds.,
North Holland. (1983).

R. C. Dunbar and J.-H Chen, "Two-Pulse Photodissociation Measurement of Infrared-
Fluorescence Relaxation in Bromobenzene Ion," J. Phys. Chem., 88, 1401 (1984).

R. C. Dunbar, "The Effect of lon Position on ICR Signal Strength," Int. J. Mass
Spectrom. lon Proc., 56, 1 (1984).

R. C. Dunbar, J. H. Chen and J. D. Hays, "Magnetron Motion of Ions in the Cubical
ICR Cell," Int. J. Mass Spectrom. lon Proc. 57, 39 (1984).

J. D. Hays and R. C. Dunbar, "An Array-Processor Based Fourier-Transform Ion
Cyclotron Resonance Mass Spectrometer," Rev. Sci. Instrum. 55, 1116 (1984).



93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

R. C. Dunbar, "Ion Cyclotron Resonance and Fourier-Transform Mass Spectrometry,"
in "Investigation of Rates and Mechanisms of Reactions," C. F. Bernasconi, Ed., Wiley,
Tech. Chem. 6, 903, (1986).

J. H. Chen, J. D. Hays and R. C. Dunbar, "Competitive Two-Channel Photodissociation
of n-Butylbenzene lons in the Fourier-Transform ICR Mass Spectrometer", J. Phys.
Chem., 88, 4759 (1984).

R. C. Dunbar, "Collisional Quenching of lodobenzene Ion One-Photon Photo-
fragmentation", Chem. Phys. Lett., 115, 349 (1985).

J. P. Honovich, R. C. Dunbar and T. Lehman, "Laser Studies of Energy Relaxation in
Gas-Phase Ton Photodissociation", J. Phys. Chem., 89, 2513 (1985).

J. P. Honovich, J. Segall and R. C. Dunbar, "Fragmentation Thermochemistry of Gas-
Phase Ions by Threshold Photodissociation and Charge- Exchange Ionization.
Methylnaphthalene and Methylstyrene lons", J. Phys. Chem., 89, 3619 (1985).

R. C. Dunbar, G. B. Fitzgerald and J. D. Hays, "Photodissociation Spectroscopic
Observation of Some Hydrocarbon Ion Rearrangements", Int. J. Mass Spectrom. lon
Proc., 66, 313 (1985).

R. C. Dunbar and J. Ferrara, "Collisional Quenching of Photoexcited lodobenzene Ions:
Effect of Collision-Partner Size and Deuteration",J.Chem. Phys. 83, 6229 (1985).

R. C. Dunbar, "Gas-Phase Photodissociation," in "lonic Processes in the Gas Phase,"
M. A. Almoster-Ferreira, Ed., NATO ASI Series, Ser. C, 118, 179 (1984).

R. C. Dunbar, "Collisionless Relaxation of Photoexcited Benzene Ions," Chem. Phys.
Lett., 125, 543 (1986)

J. H. Chen and R. C. Dunbar, "Fragmentation of N-Heptane lons by Photodissociation,’
Int. J. Mass Spectrom. lon Proc., 72, 115 (1986).

J. H. Chen and R. C. Dunbar, "Photodissociation of 1,4-Dioxane Ions: Competitive
Formation of Two Fragment Ions," Int. J. Mass Spectrom. lon Proc., 76, 1 (1987).

R. C. Dunbar, J. H. Chen, H. Y. So and B. Asamoto, "Infrared Fluorescence Relaxation
of Photoexcited Gas Phase Ions by Chopped-Laser Two-Photon Dissociation," J. Chem
Phys., 86, 2081 (1987).

M. J. Coggiola, P. C. Cosby, H. Helm, J. R. Peterson and R. C. Dunbar, "One-Photon
IR Photodissociation of Polyatomic lons in a Fast Beam," J. Phys. Chem., 91, 2794
(1987).

B. Asamoto and R. C. Dunbar, "Observation of the Infrared Radiative Relaxation of
Iodobenzene Ions Using Two-Light-Pulse Photodissociation," J. Phys. Chem., 91, 2804
(1987).

M. S. Ahmed and R. C. Dunbar, "Collisional Relaxation of Photoexcited
Bromobenzene lons by Various Neutral Partners," J. Am. Chem. Soc., 109, 3215
(1987).

R. C. Dunbar, "Time-Resolved Photodissociation of Chlorobenzene Ion in the ICR
Spectrometer," J. Phys. Chem., 91, 2801 (1987).

B. Asamoto and R. C. Dunbar, "Internal Energy Effects in Photodissociation:
Relaxation of Excited Thiophenol lons Formed by Electron Impact Ionization," Chem.
Phys. Lett., 139, 225 (1987).




110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

R. C. Dunbar, "Laser Photodissociation Techniques for Studying Ion Spectroscopy and
Structure," Analytical Instrumentation, Special Issue on "Lasers and Mass
Spectrometry," J. E. Campana, Ed., 17, 113 (1988).

R. C. Dunbar, "Photodissociation of Metal-Containing Gas-Phase Ions," in "Gas Phase
Inorganic Chemistry," D. H. Russell, Ed., Plenum, New York (1989).

R. C. Dunbar and H. Y. So, "Photodissociation of Conjugated Diene Radical Cations:
Methyl Substituent Band Shifts," J. Am. Chem. Soc., 110, 2726 (1988).

H. Y. So and R. C. Dunbar, "Time-Resolved Slow Dissociation of Benzonitrile lons by
Trapped-Ion ICR Photodissociation," J. Am. Chem. Soc., 110, 3080 (1988).

R. C. Dunbar, J. P. Honovich and B. Asamoto, "Photodissociation Thermochemistry as
a Probe of Halotoluene Ion Potential Surfaces," J. Phys. Chem., 92, 6935 (1988).

B. Asamoto and R. C. Dunbar, "Photodissociation Spectroscopy of Several CsHg '
Isomeric lons," Int. J. Mass Spectrom. lon Proc., 86, 387 (1988).

M. S. Ahmed, H. Y. So and R. C. Dunbar, "Infrared Radiative Relaxation of Benzene
Ion. ICR Photodissociation Study of the Deuterium Isotope Effect," Chem. Phys. Lett.,
151, 128 (1988).

M. S. Ahmed and R. C. Dunbar, "Chopped-Laser Two-Photon Photodissociation
Measurement of Collisional Relaxation in Benzene Ion," J. Chem. Phys., 89, 4829
(1988).

R. C. Dunbar, "Time-Resolved Unimolecular Dissociation of Styrene Ion: Rates and
Activation Parameters," J. Am. Chem. Soc., 111, 5572 (1989).

R. C. Dunbar and G. H. Weddle, "lon Cyclotron Resonance Time-of-Flight
Spectroscopy. Kinetic Energy of p-lodotoluene Photodissociation Fragment Ions," J.
Phys. Chem., 92, 5706 (1988).

H. Y. So and R. C. Dunbar, "Photodissociation of Gas-Phase Halogenated Benzene
Radical Cations," J. Chem. Phys. 90, 2192 (1989).

F. S. Huang and R. C. Dunbar, "Gas-Phase Ion Thermometry: Internal Energy and
Cooling Processes in Dioxane lon Measured Using Competitive Photodissociation," J.
Am. Chem. Soc., 111, 6497 (1989).

R. C. Dunbar, "Infrared Radiative Cooling of Isolated Polyatomic Molecules," J. Chem.
Phys. 90, 7369 (1989).

R. C. Dunbar, "The Influence of Electron Motions on Each Other in a Molecule:
Correlation of Electron Motions in Hp," J. Chem. Ed. 66, 463 (1989).

J. D. Faulk and R. C. Dunbar, "ICR Ion Trap Measurements of Energy Relaxation in
Gas-Phase Tons: Three Techniques Compared for Thiophenol Ion," J. Phys. Chem., 93,
7785 (1989).

J. D. Faulk and R. C. Dunbar, "Photodissociation Spectroscopy of Gas- Phase 2-
Methyl-1-Penten-3-Yne Radical Cation," J. Phys. Chem., 94, 2324 (1990).

R. C. Dunbar, "Time-Resolved Photodissociation Study of Relaxation Processes in
Gas-Phase Styrene Ion," J. Chem. Phys. 91, 6080 (1989).

G. T. Uechi and R. C. Dunbar, "Radiative Relaxation Rate Determination by
Competitive Photodissociation of n-Butylbenzene Ion," J. Chem. Phys., 93, 1626
(1990).



128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

R. C. Dunbar, "Kinetic Parameters for the Unimolecular Dissociation of Styrene Ion,"
J. Phys. Chem., 94, 3283 (1990).

J. T. Snodgrass, R. C. Dunbar, and M. T. Bowers, "Photodissociation of the Benzene
Dimer Cation in the Gas Phase," J. Phys. Chem., 94, 3648 (1990).

R. C. Dunbar, "Treatment of Noise in Magnitude-Mode FT-ICR Spectra", Appl.
Spectrosc., 44, 1547 (1990).

J. D. Faulk, R. C. Dunbar and C. Lifshitz, "Slow Dissociations of Thiophenol
Molecular Ion Study by TRPD and TPIMS," J. Am. Chem. Soc., 112, 7893 (1990).

R. C. Dunbar and C. Lifshitz, "Slow Time-Resolved Photodissociation of p-
Iodotoluene Ion," J. Chem. Phys., 94, 3542 (1991).

F. S. Huang and R. C. Dunbar, "Time-Resolved Photodissociation of
Methylnaphthalene lon. An Illustration of Kinetic Shifts in Large-lon Dissociations," J.
Am. Chem. Soc., 112, 8167, (1990).

J. D. Faulk and R. C. Dunbar, "Photodissociation Spectroscopy of Gas-Phase Ferrocene
Cation," J. Am. Soc. Mass Spectrom., 2, 97, (1991).

C. Lifshitz, I. Levin, S. Kababia and R. C. Dunbar, "Time-Dependent Mass Spectra and
Breakdown Graphs. 14. Iodotoluene Isomers," J. Phys. Chem., 95, 1667 (1991).

R. C. Dunbar, "Polyatomic Ion-Molecule Radiative Association. Theoretical
Framework and Predictions. Observations of NOT+CgHsCN as an Example," Int. J.
Mass Spectrom. lon Proc., 100, 423, (1990).

R. C. Dunbar, D. Solooki, C. A. Tessier and W. J. Youngs, B. Asamoto, "Gas-phase
Synthesis of Metallocyclotriynes," Organometallics, 10, 52, (1991).

R. C. Dunbar, "FT-ICR: History and General Introduction," in "Analytical Applications
of FT-ICR Mass Spectrometry," B. Asamoto, Ed., VCH, New York, Chap. 1, (1991).

R. C. Dunbar and B. Asamoto, "Instrumentation" in "Analytical Applications of FT-
ICR Mass Spectrometry," B. Asamoto, Ed., VCH, New York, Chap. 2, (1991).

R. C. Dunbar, "Kinetics of Low-Intensity Infrared Laser Photodissociation. The
Thermal Model and Applications of the Tolman Theorem," J. Chem. Phys., 95, 2537
(1991).

F. S. Huang and R. C. Dunbar, "Time-Resolved Photodissociation of Toluene Ion," Int.
J. Mass Spectrom. Ion Proc., 109, 151 (1991).

J. D. Faulk and R. C. Dunbar, "Time-Resolved Photodissociation of Three tert-
Butylbenzene lons," J. Phys. Chem., 95, 6932 (1991).

Guy T. Uechi and R. C. Dunbar, "The Kinetics of Infrared Laser Photodissociation of
n-Butylbenzene lons at Low Pressure," J. Chem. Phys., 96, 8897 (1992).

E. Herbst and R. C. Dunbar, "A Global View of Radiative Association as a Function of
Product Size: Interstellar Implications," Mon. Not. R. Astronom. Soc., 253, 341 (1991).

F. S. Huang and R. C. Dunbar, "The Breakdown Pattern of n-Heptane lon by
Photodissociation: An Excellent Thermometric Ion," Int. J. Mass Spectrom. Ion Proc.,
112, 101 (1992).

R. C. Dunbar, "Radiative Association Workshop," in "Fundamentals of Gas-Phase Ion
Chemistry," K. R. Jennings, Ed., NATO ASI Series, Ser. C, 347 (Fundam. Gas Phase
Ion Chem.), Kluwer, Dordrecht, 1991. G. T. Uechi and R. C. Dunbar, "IR Radiative
Relaxation of n-Butylbenzene Ions," ibid.




147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

G. T. Uechi and R. C. Dunbar, "Space Charge Effects on Relative Peak Heights in FT-
ICR Spectra," J. Am. Soc. Mass Spectrom., 3, 734 (1992).

R. C. Dunbar and R. C. Zaniewski, "Infrared Multiphoton Dissociation of Styrene Ions
by Low-Power Continuous CO; Laser Irradiation," J. Chem. Phys., 96, 5069 (1992).

R. C. Dunbar, "Infrared Radiative Cooling of Gas-Phase Ions," Mass Spectrom. Rev.,
11, 309 (1992).

S. J. Klippenstein, J. D. Faulk and R. C. Dunbar, "A Combined Theoretical and
Experimental Study of the Dissociation of Benzene Cation," J. Chem. Phys., 98, 243
(1993)

J. D. Faulk and R. C. Dunbar, "Time-Resolved Photodissociation of Gas-Phase
Ferrocene Cation: Energetics of Fragmentation and Radiative Rate at Near-Thermal
Energies," J. Am. Chem. Soc., 114, 8596-8600 (1992).

W. J. van de Guchte, W. J. van der Hart, L. J. de Koning, N. M. M. Nibbering and R. C.
Dunbar, "Formation of Long-Lived Benzene Ions During Charge Exchange Ionization

of 1,5-Hexadiyne in an Ion Cyclotron Resonance Spectrometer," Int. J. Mass Spectrom.
Ion Proc. 123, 11 (1993).

G. T. Uechi and R. C. Dunbar, "Thermometric Study of CO; Laser Heating and
Radiative Cooling of N-Butylbenzene Ions," J. Chem. Phys., 98, 7888 (1993).

R. C. Dunbar, "lon-Molecule Radiative Association," in "Curr. Topics lon Chem. and
Phys.," C. Y. Ng, T. Baer and 1. Powis, Eds., Vol. II, Wiley, New York, 1994, Chap. 5.

R. C. Dunbar, F.-S. Huang and S. J. Klippenstein, "The Fragmentation Pattern of 1,4-
Dioxane Ion," Int. J. Mass Spectrom. Ion Proc., 128, 21 (1993).

Y. Gotkis, M. Naor, J. Laskin, C. Lifshitz, J. D. Faulk and R. C. Dunbar, "Time-
Resolved Dissociation of Bromonaphthalene Ion Studied by TPIMS and TRPD. Heat
of Formation of Naphthyl lon," J. Am. Chem. Soc., 115, 7402 (1993).

B. Pozniak and R. C. Dunbar, "Photodissociation and Photodetachment of Small
Carbon Cluster Anions," Int. J. Mass Spectrom. Ion Proc., 133, 97 (1994).

R. C. Dunbar, G. T. Uechi, D. Solooki, C. A. Tessier, W. Youngs and B. Asamoto,
"Reactions of Gas-Phase Atomic Metal lons with the Macrocyclic Ligand
Tribenzocyclyne," J. Am. Chem. Soc., 115, 12477 (1993).

B. Pozniak and R. C. Dunbar, "Reactivity of Carbon Cluster lons with Benzene:
Fourfold Periodicity and Possible Aromaticity Effects," J. Am. Chem. Soc., 116, 4113
(1994)..

Y.-P. Ho and R. C. Dunbar, "Cooling of Tri-t-butylbenzene Ions: A TRPD
Thermometric Study," J. Phys. Chem., 97, 11474 (1993).

R. C. Dunbar, G. T. Uechi and B. Asamoto, "Radiative Association Reactions of
Silicon and Transition Metal Cations with the PAH Compounds Benzene, Naphthalene
and Anthracene," J. Am. Chem. Soc., 116, 2466 (1994).

R. C. Dunbar and J. D. Faulk, "Radiative and Collisional Association of Mesitylene Ion
With Parent Neutral at 196 K," Chem. Phys. Lett., 214, 5 (1993).

C.Y. Lin and R. C. Dunbar, "Time-Resolved Photodissociation Rates and Kinetic
Modeling for Unimolecular Dissociation of lodotoluene Ions," J. Phys. Chem., 98,
1369 (1994).

10



164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

G. H. Weddle and R. C. Dunbar, "Efficiencies and Size Effects in Radiative
Association of NO' With Lewis Bases," Int. J. Mass Spectrom. Ion Proc., 134, 73
(1994).

R. C. Dunbar, "Kinetics of Thermal Unimolecular Dissociation by Ambient Infrared
Radiation," J. Phys. Chem., 98, 8705 (1994).

J. D. Faulk and R. C. Dunbar, “Low-Temperature Association Kinetics of CF,CH,"
With Parent Neutral,” J. Phys. Chem., 98,11727 (1994).

G. H. Weddle, R. C. Dunbar, K. Song and T. H. Morton, “Time-Resolved
Photodissociation of the Molecular Ions of Propyl Phenyl Ethers,” J. Am. Chem. Soc.,
117, 2573 (1995).

C.Y. Lin and R. C. Dunbar, “Time-Resolved Photodissociation of Gas Phase
Nickelocene Cation: Determination of Bond Strength and Radiative Relaxation Rate,”
J. Phys. Chem., 99, 1754 (1995).

Y. P. Ho, R. C. Dunbar and C. Lifshitz, “The C-H Bond Strength of Naphthalene Ion.
Reevaluation of Existing Information and New TRPD Results,” J. Am. Chem. Soc.,
117, 6504 (1995).

R. C. Dunbar, T. B. McMahon, D. Tholmann, D. S. Tonner, D. Salahub and D. Wei,
“Zero-Pressure Thermal Radiation Induced Dissociation (ZTRID) of Gas-Phase Cluster
Ions: Comparison of Theory and Experiment for (H20),Cl- and (H,0)3Cl1-,” J. Am.
Chem. Soc., 117, 12819 (1995).

Y. W. Cheng and R. C. Dunbar, “Radiative Association Kinetics of Methyl-Substituted
Benzene lons,” J. Phys. Chem., 99, 10802 (1995).

R. C. Dunbar, S. J. Klippenstein, J. Hrusék, D. Stockigt and H. Schwarz, “Binding
Energy of Al(CgHg)™ From Kinetic Analysis of Radiative Association Data,” J. Am.
Chem. Soc., 118, 5277 (1996).

R. C. Dunbar, “New Approaches to Ion Thermochemistry via Dissociation and
Association,” in Advances in Gas Phase lon Chemistry: Vol. 2, L. M. Babcock and N.
G. Adams, Eds., JAI Press, Greenwich, CT, 1996, p. 87.

Y.-P. Ho, Y.-C. Yang, S. J. Klippenstein and R. C. Dunbar, “Infrared Spectral
Properties of Naphthalene Cation: Radiative Cooling Kinetics Experiments and Density
Functional Calculations,” J. Phys. Chem., 99, 12115 (1995).

C.-Y. Lin and R. C. Dunbar, “Zero-Pressure Thermal-Radiation Induced Dissociation
of Tetraethylsilane Cation,” J. Phys. Chem., 100, 655 (1996).

V. Ryzhov, S. J. Klippenstein and R. C. Dunbar, “Radiative Association of NO™T with
3-Pentanone: Rate, Binding Energy and Temperature Dependence,” J. Am. Chem. Soc.,
118, 5462 (1996).

S. J. Klippenstein, Y.-C. Yang, V. Ryzhov and R. C. Dunbar, “Theory and Modeling of
Ion-Molecule Radiative Association Kinetics,” J. Chem. Phys., 104, 4502-4516 (1996).

Y.-P. Ho and R. C. Dunbar, “Radiative Cooling Rate of 9-Cyanophenanthrene lons by
Time-Resolved Photodissociation Thermometry,” Int. J. Mass Spectrom. Ion Proc.,
154, 133 (1996).

11



179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

B. P. Pozniak and R. C. Dunbar, “Reactivity Patterns of Carbon Cluster Cations with
Nitrogen-Containing Molecules,” J. Am. Chem. Soc., 119, 7343 (1997).

R. C. Dunbar, “Modeling Radiative Association Kinetics,” Int. J. Mass Spectrom. lon
Proc., 160, 1 (1997).

C.-Y. Lin, R. C. Dunbar, C. L. Haynes, P. B. Armentrout, D. S. Tonner and T. B.
McMahon, “Dissociation Thermochemistry of Tetramethylsilane Ion. Comparative
Determination by Thermal Dissociation and Threshold Collisional Dissociation,” J.
Phys. Chem., 100, 19659 (1996).

Y.-P. Ho, Y.-C. Yang, S. J. Klippenstein and R. C. Dunbar, “Binding Energies of Ag™
and Cd™ Complexes from Analysis of Radiative Association Kinetics,” J. Phys. Chem.,
101, 3338 (1997).

Y.-C. Lin and R. C. Dunbar, “Radiative Association Kinetics and Binding Energies of
Chromium Ions with Benzene and Benzene Derivatives,” Organometallics, 16, 2691
(1997).

B. P. Pozniak and R. C. Dunbar, “Monomer and Dimer Complexes of Coronene with
Atomic Ions,” J. Am. Chem. Soc., 119, 10439-10445 (1997).

V. Ryzhov and R. C. Dunbar, “Size Dependence of Radiative Association Rates,” Int.
J. Mass Spectrom. lon Proc., 167/168, 627-635 (1997).

B. P. Pozniak and R. C. Dunbar, “Photodissociation Studies of C,™ at 193 nm (n=5-
19),” Int. J. Mass Spectrom. lon Proc., 165/166, 299-314 (1997).

R. C. Dunbar and T. B. McMabhon, “Activation of Unimolecular Reactions by Ambient
Black-Body Radiation,” Science, 279, 194-197 (1997) (Invited review).

C. Anderson, S. Hrabovsky, Y. McKinley, K. Tubesing, H.-P. Tang, R. C. Dunbar, H.
Mukhtar and C. A. Elmets, “Phthalocyanine Photodynamic Therapy: Disparate Effects
of Pharmacologic Inhibitors on Cutaneous Photosensitivity and on Tumor Regression,”
Photochem. Photobiol., 65, 895 (1997).

R. C. Dunbar, “Binding of Na*, Mg" and Al to the Pi Faces of Naphthalene and
Indole: An Ab Initio Mapping Study,” J. Phys. Chem. A, 102, 8946 (1998).

V. Ryzhov, C.-N. Yang, S. J. Klippenstein and R. C. Dunbar, “Binding Energies of
Chromium Cations with Fluorobenzenes from Radiative Association Kinetics,” Int. J.
Mass Spectrom., 185/186/187, 913-923 (1999).

V. Ryzhov, Y.-C. Yang, S. J. Klippenstein and R. C. Dunbar, “Temperature
Dependence of Radiative Association Rates,” J. Phys. Chem. A, 102, 8865-8870
(1998).

Y.-P. Ho and R. C. Dunbar, “Reactions of Au™ and Au- with Benzene and Fluorine-
Substituted Benzenes,” Int. J. Mass Spectrom. Ion Proc., 182/183, 175-184 (1999).

V. Ryzhov and R. C. Dunbar, “Interactions of Phenol and Indole with Metal lons in the
Gas Phase: Models for TYR and TRP Side-Chain Binding,” J. Am. Chem. Soc., 121,
2259-2268 (1999).

12



194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

V. Ryzhov and R. C. Dunbar, “Direct Associative Equilibrium in the FT-ICR Ion Trap:
The Hydration Equilibrium of Protonated 18-Crown-6,” J. Am. Soc. Mass Spectrom.,
10, 862-868 (1999).

A. Gapeev, C.-N. Yang, S. J. Klippenstein and R. C. Dunbar, “Binding Energies of
Gas-Phase Metal lons with Pyrrole: Experimental and Quantum Chemical Results,” J.
Phys. Chem. A, 104, 3246-3256 (2000).

S. Petrie and R. C. Dunbar, “Radiative Association Reactions of Na*, Mg"™ and Al*
with Abundant Interstellar Molecules. Variational Transition State Calculations,” J.
Phys. Chem. A, 104, 4480-4488 (2000).

A. Gapeev and R. C. Dunbar, “Binding of Alkaline Earth Halide Ions to Benzene and
Mesitylene,” J. Phys. Chem. A, 104, 4084-4088 (2000).

V. Ryzhov, R. C. Dunbar, B. Cerda and C. Wesdemiotis, “Cation-rt Effects in the
Complexation of Na*™ and K+ with Phe, Tyr and Trp in the Gas Phase,” J. Am. Soc.
Mass Spectrom., 11, 1037-1046 (2000).

R. C. Dunbar, “Complexation of Na®™ and K* to Aromatic Amino Acids: A Density

Functional Computational Study of Cation-r Interactions,” J. Phys. Chem.A, 104,
8067-8074 (2000).

R. C. Dunbar, “Photodissociation of Trapped lons,” Int. J. Mass Spectrom., 200, 571-
589 (2000).

A. Gapeev and R. C. Dunbar, “Cation-Pi Interactions and the Gas-Phase
Thermochemistry of the Na'/Phenylalanine Complex,” J. Am. Chem. Soc., 123, 8360-
8365 (2001).

R. C. Dunbar and S. Petrie, “Interstellar and Circumstellar Reaction Kinetics of Na+,
Mg" and AI" with Cyanopolyynes and Polyynes,” Astrophys. J., 564, 792-802 (2002).

R. C. Dunbar, “Metal Cation Binding to Phenol: DFT Comparison of the Competing
Sites,” J. Phys. Chem. A, 106, 7328-7337 (2002).

R. C. Dunbar, “Binding of Transition Metal lons to Curved Pi Surfaces: Corannulene
vs. Coronene,” J. Phys. Chem. A, 106, 9809-9819 (2002).

A. Gapeev and R. C. Dunbar, “Reactivity and Binding Energies of Transition Metal
Halide Ions with Benzene,” J. Am. Soc. Mass Spectrom., 13, 477-484, (2002).

S. M. Stevens, Jr., R. C. Dunbar, W. D. Price, M. Sena, C. H. Watson, L. S. Nichols, J.
M. Riveros, D. E. Richardson and J. R. Eyler, “Blackbody Infrared Radiative

Dissociation of Partially Solvated Tris(2,2’-Bipyridine)Ruthenium(Il) Complex lons,”
J. Phys. Chem. A, 106, 9686-9694 (2002).

R. C. Dunbar, “Radiative Association Kinetics: Ion-Ligand Binding
Thermochemistry,” in Encyclopedia of Mass Spectrometry, M. L. Gross and R.
Caprioli, Eds., Vol. 1, Chemistry and Physics of Gas-Phase Ions, P. B. Armentrout,
Ed., Elsevier, Oxford, pp. 362-370 (2003).

13



208.

209.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

R. C. Dunbar, “Photodissociation Studies of lon Thermochemistry,” in Encyclopedia of
Mass Spectrometry, M. L. Gross and R. Caprioli, Eds., Vol. 1, Chemistry and Physics
of Gas-Phase Ions, P. B. Armentrout, Ed., Elsevier, Oxford, pp. 403-416 (2003).

R. C. Dunbar, “Photodissociation Spectroscopy,” in Encyclopedia of Mass
Spectrometry, M. L. Gross and R. Caprioli, Eds., Vol. 1, Chemistry and Physics of
Gas-Phase lons, P. B. Armentrout, Ed., Elsevier, Oxford, pp. 249-261 (2003).

R. C. Dunbar, “Black-Body Infrared Radiative Dissociation: BIRD,” in Encyclopedia
of Mass Spectrometry, M. L. Gross and R. Caprioli, Eds., Vol. 1, Chemistry and
Physics of Gas-Phase lons, P. B. Armentrout, Ed., Elsevier, Oxford, pp. 371-380
(2003).

A. Gapeev and R. C. Dunbar, “Na" Affinities of Gas-Phase Amino Acids by Ligand
Exchange Equilibrium,” Int. J. Mass Spectrom., 228, 825-839 (2003).

R. C. Dunbar, “BIRD (Blackbody Infrared Radiative Dissociation),” Mass Spectrom.
Rev., 23, 127-158 (2004).

J. Oomens, D. T. Moore, G. von Helden, G. Meijer, and R. C. Dunbar, “The Site of Cr'
Attachment to Gas-Phase Aniline from Infrared Spectroscopy,” J. Am. Chem. Soc.,
126, 724-725 (2004).

S. M. Stevens, Jr., R. C. Dunbar, W. D. Price, M. Sena, C. H. Watson, L. S. Nichols, J.
M. Riveros, D. E. Richardson and J. R. Eyler, “Blackbody Infrared Radiative
Dissociation of Partially Solvated Mixed Ligand Ru(II) Complex Ions,” J. Phys. Chem.
A, 108, 9892-9900 (2004).

R. C. Dunbar, “Photochemistry and Spectroscopy of Organic lons,” in Encyclopedia of
Mass Spectrometry, M. L. Gross and R. Caprioli, Eds., Vol. 4, Fundamentals of and
Applications to Organic (and Organometallic) Compounds, N. M. M. Nibbering, Ed.,
Elsevier, Oxford, pp. 337-349 (2005)..

B. E. Turner, S. Petrie, R. C. Dunbar and G. Langston, “A Search for MgNC and AINC
in TMC-1: The Status of Metals in Dark Cloud Cores,” Astrophys. J., 621, 817-830
(2005).

R. L. Grimm, J. B. Mangrum and R. C. Dunbar, “Complexation of Gas-Phase Metal
Ions with Furan: Experimental and Quantum Chemical Binding Energies,” J. Phys.
Chem. A, 108, 10897-10905 (2004).

R. C. Dunbar and S. Petrie, “Magnesium Monocationic Complexes: A Theoretical
Study of Metal Ion Binding Energies and Gas-Phase Association Kinetics,” J. Phys.
Chem. A, 109, 1411-19 (2005).

D. T. Moore, J. Oomens, John R. Eyler, G. von Helden, G. Meijer, and R. C. Dunbar,
“Infrared Spectroscopy of Gas-Phase Cr™ Coordination Complexes: Determination of
Binding Sites and Electronic States,” J. Am. Chem. Soc., 127, 7243-7254 (2005).

R. C. Dunbar, “Photodissociation of Biomolecule Ions,” in Principles of Mass
Spectrometry Applied to Biomolecules, C. Lifshitz and J. Laskin, Eds., Wiley, pp. 337-
377 (2006).

14



221.

222.

223.

224.

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

N. C. Polfer, J. Oomens, D. T. Moore, G. von Helden, G. Meijer and R. C. Dunbar,
“Infrared Spectroscopy of Phenylalanine Ag(I) and Zn(II) Complexes in the Gas
Phase,” J. Am. Chem. Soc., 128, 517-525 (2006).

R. C. Dunbar, D. T. Moore and J. Oomens, “IR-Spectroscopic Characterization of
Acetophenone Complexes with Fe", Co” and Ni" Using Free-Electron-Laser IRMPD,”
J. Phys. Chem. A, J. Phys. Chem. A, 110, 8316-8326 (2006).

N. C. Polfer, J. Oomens and R. C. Dunbar, “IRMPD Spectroscopy of Metal-
Ion/Tryptophan Complexes,” Phys. Chem. Chem. Phys., 8, 2744-2751 (2006).

N. C. Polfer, Robert C. Dunbar and Jos Oomens, “Observation of Zwitterion Formation
in the Gas-Phase H/D-Exchange with CH3;0D: Solution-Phase Structures in the Gas
Phase,” J. Am. Soc. Mass Spectrom., 18, 512-516 (2007).

R. C. Dunbar, David T. Moore and Jos Oomens, “IR spectroscopic characterization of
intermediates in a gas-phase ionic reaction: The decarbonylation of
Co ' (acetophenone),” Int. J. Mass Spectrom., 265, 182-186 (2007).

R. C. Dunbar and S. Petrie, “Main-Group Metal Ion Chemistry in Cold Interstellar and

Circumstellar Environments,” in “Astrochemistry,” AIP Proceedings, PacifiChem,
Honolulu, December 18-20, 2005, pp. 281-288 (2006).

S. Petrie and R. C. Dunbar, “Main-Group Metal lon Chemistry in Planetary
Atmospheres,” in “Astrochemistry,” AIP Proceedings, PacifiChem, Honolulu,
December 18-20, 2005, pp. 272-280 (2006).

M. W. Forbes, M. F. Bush, N. C. Polfer, J. Oomens, R. C. Dunbar, E. R. Williams and
R. A. Jockusch, “Infrared Spectroscopy of Arginine Cation Complexes: Direct
Observation of Gas-phase Zwitterions,” J. Phys. Chem. A, 111, 11759-70 (2007).

R. C. Dunbar, N. C. Polfer and J. Oomens, “Gas-Phase Zwitterion Stabilization by a
Metal Dication,” J. Am. Chem. Soc., 129, 14562-3 (2007).

N. C. Polfer, J. Oomens and R. C. Dunbar, “Alkali metal complexes of the dipeptides
PheAla and AlaPhe: IRMPD spectroscopy,” ChemPhysChem, 9, 579-589 (2008).

J. Steill, J. Zhao, C.-K. Siu, Y. Ke, U. H. Verkerk, J. Oomens, R. C. Dunbar, A. C.
Hopkinson and K.W. M. Siu, “Structure of the Observable Histidine Radical Cation in
the Gas Phase: a Captodative a-Radical Ion,” Angew. Chem. Int. Ed., 47, 9666-9668
(2008).

R. C. Dunbar, J. Steill, N. C. Polfer, and J. Oomens, “Dimeric Complexes of
Tryptophan with M Metal Ions,” J. Phys. Chem. A, 113, 845-851 (2009).

R. C. Dunbar, J. Steill, N. C. Polfer, and J. Oomens, “Gas-phase Infrared Spectroscopy
of the Protonated Dipeptides H' PheAla and H" AlaPhe Compared to Condensed-phase
Results,” Int. J. Mass Spectrom., 283, 77-84 (2009).

M. Vala, J. Szczepanski, R. C. Dunbar, J. Oomens and J. D. Steill, “Infrared
Multiphoton Dissociation Spectrum of Isolated Protonated 1-Azapyrene,” Chem. Phys.
Lett., submitted.

15


http://wos.ohiolink.edu/?SID=A2FcDi63LbACoe56bOh&Func=Abstract&doc=1/1
http://wos.ohiolink.edu/?SID=A2FcDi63LbACoe56bOh&Func=Abstract&doc=1/1

235. R. C. Dunbar, A. C. Hopkinson, J. Oomens, C.-K. Siu, K.W. M. Siu, J. D. Steill, U. H.
Verkerk, and J. Zhou, “Conformation Switching in Gas-Phase Complexes of Histidine
with Alkaline Earth Ions,” J. Phys. Chem. B, submitted

As of 5/09

16



