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Papers marked) represent my best work. Except for the
first three papers, all the work listed below was carried out
as an independent faculty member.

References

[1] A.G. Marshall, Study of a sulfonyl derivative af-chymotrypsin
by chlorine nuclear magnetic resonance, Biochemistry 7 (1968)
2450.

[2] A.G. Marshall, Calculation of NMR relaxation times for quadrupo-
lar nuclei in the presence of chemical exchange, J. Chem. Phys.
52 (1970) 2527.

[3] A.G. Marshall, S.E. Buttrill Jr., Calculation of ion-molecule reac-
tion rate constants from ion cyclotron resonance spectra: methyl
fluoride, J. Chem. Phys. 52 (1970) 2752.

[4] A.G. Marshall, R. Pecora, Depolarized light scattering from a
helix-coil system, J. Chem. Phys. 55 (1971) 1245.

*[5] A.G. Marshall, Theory for ion cyclotron resonance absorption line
shapes, J. Chem. Phys. 55 (1971) 1343.

[6] I.M. Armitage, G. Dunsmore, L.D. Hall, A.G. Marshall, Calcula-
tion of binding constants and bound chemical shifts for the asso-
ciation of lanthanide shift reagents with organic substrates, Chem.
Commun. (1971) 1281.

[7] .M. Armitage, G. Dunsmore, L.D. Hall, A.G. Marshall, Determi-
nation of stoichiometry for the binding of organic substrates to
lanthanide shift reagents, Chem. Ind. (1972) 79.

“[8] A.G. Marshall, C.F. Meares, Effect of slow rotational diffusion on
y—y angular correlations, J. Chem. Phys. 56 (1972) 1226.

9] A.G. Marshall, L.G. Werbelow, C.F. Meares, Effect of molecular
shape and flexibility on gamma-ray directional correlations, J.
Chem. Phys. 57 (1972) 364, ibid., 4508.

“[10] .M. Armitage, G. Dunsmore, L.D. Hall, A.G. Marshall, Evaluation
of binding constants, bound chemical shifts, and stoichiometry of
lanthanide-substrate complexes, Can. J. Chem. 50 (1972) 2119.

[11] A.G. Marshall, P.G. Schmidt, B.D. Sykes, Effect of internal rota-
tion on NMR relaxation times for macromolecules, Biochemistry
11 (1972) 3875.

[12] V.G. Gibb, .M. Armitage, L.D. Hall, A.G. Marshall, Variation
of stoichiometry with solvent in a lanthanide NMR shift reagent
complex, J. Am. Chem. Soc. 94 (1972) 8919.

[13] I.LM. Armitage, L.D. Hall, A.G. Marshall, L.G. Werbelow, Use
of lanthanide NMR shift reagents in determination of molecular
configuration, J. Am. Chem. Soc. 95 (1973) 1437.

[14] K.S. Au, J.B. Farmer, A.G. Marshall, J. Sallos, Improved tran-
sistorization of Varian V-2100B magnet power supply, Rev. Sci.
Instrum. 44 (1973) 918.

[15] L.G. Werbelow, A.G. Marshall, Internal rotation and methyl proton
magnetic relaxation for macromolecules, J. Am. Chem. Soc. 95
(1973) 5132.

[16] L.G. Werbelow, A.G. Marshall, Internal rotation and non-
exponential methyl nuclear relaxation for macromolecules, J.
Magn. Res. 11 (1973) 299.

doi:10.1016/j.ijms.2004.03.010

Available online at www.sciencedirect.com

scleuce@nlnsc'ro

International Journal of Mass Spectrometry 234 (2004) Xix—xxix

International Journal of

Mass Spectrometry

www.elsevier.com/locate/ijms

Publication list

171 .M. Armitage, L.D. Hall, A.G. Marshall, L.G. Werbelow, De-
termination of molecular configuration from lanthanide-induced
proton NMR chemical shifts, in: R.E. Sievers (Ed.), NMR Shift
Reagents, Academic Press, NY, 1973, p. 313.

[18] A. Arduini, .M. Armitage, L.D. Hall, A.G. Marshall, Evaluation
of binding constants, bound chemical shifts, and equilibrium stoi-
chiometry for association of lanthanide shift reagents with carbo-
hydrate derivatives, Carbohydr. Res. 31 (1973) 255.

[19] L.G. Werbelow, A.G. Marshall, Nuclear magnetic relaxation for
individual transitions of an AMX spectrum: use of interference
terms to determine signs of scalar coupling constants, Chem. Phys.
Lett. 22 (1973) 568.

*[20] M.B. Comisarow, A.G. Marshall, Fourier transform ion cyclotron
resonance spectroscopy, Chem. Phys. Lett. 25 (1974) 282.

[21] A.G. Marshall, L.D. Hall, M. Hatton, J. Sallos, Multinuclear
continuous-wave or Fourier transform nuclear magnetic resonance,
J. Magn. Res. 13 (1974) 392.

22] M.B. Comisarow, A.G. Marshall, Frequency-sweep Fourier trans-
form ion cyclotron resonance spectroscopy, Chem. Phys. Lett. 26
(1974) 489.

23] L.G. Werbelow, A.G. Marshall, Anisotropic reorientation and non-
exponential nuclear magnetic relaxation, Mol. Phys. 28 (1974)
113.

[24] M.B. Comisarow, A.G. Marshall, Selective-phase ion cyclotron
resonance spectroscopy, Can. J. Chem. 52 (1974) 1997.

[25] P.J. Morrod, A.G. Marshall, D.G. Clark, Structural stability and
composition of acetylcholinesterase purified by affinity chromatog-
raphy from fresh electroplax tissue @&lectrophorus electricus,
Biochem. Biophys. Res. Commun. 63 (1975) 335.

[26] M.B. Comisarow, A.G. Marshall, Resolution-enhanced Fourier
transform ion cyclotron resonance spectroscopy, J. Chem. Phys.
62 (1975) 293.

[27] A.G. Marshall, M.B. Comisarow, Fourier and Hadamard transform
methods in spectroscopy, Anal. Chem. 47 (1975), 491A; ibid.,
851A.

[28] A.G. Marshall, M.B. Comisarow, Fourier transform methods in
spectroscopy, J. Chem. Edu. 52 (1975) 638.

“[29] M.B. Comisarow, A.G. Marshall, Theory of Fourier transform ion
cyclotron resonance mass spectroscopy. |. Fundamental equations
and low-pressure line shape, J. Chem. Phys. 64 (1976) 110.

[30] A.G. Marshall, J.L. Smith, Nuclear spin-labeled nucleic acids. I.
19¢ nuclear magnetic resonancekscherichia coli 5-fluorouracil-
5S RNA, J. Am. Chem. Soc. 99 (1977) 635.

*[31] A.G. Marshall, D.C. Roe, Dispersion versus absorption: a new
spectral line shape analysis for radiofrequency and microwave
spectrometry, Anal. Chem. 50 (1978) 756.

32] D.C. Roe, S.H. Smallcombe, A.G. Marshall, Dispersion ver-
sus absorption: analysis of line-broadening mechanisms in nu-
clear magnetic resonance spectrometry, Anal. Chem. 50 (1978)
764.

*[33] A.G. Marshall, M.B. Comisarow, Multichannel methods in spec-
troscopy, in: P.R. Griffiths (Ed.), Transform Techniques in Chem-
istry, Plenum, New York, 1978, p. 39 (Chapter 2).



XX

*[34] G.A. Luoma, A.G. Marshall, Laser Raman evidence for new clover-
leaf secondary structures for eukaryotic 5.8S RNA and prokaryotic
5S RNA, Proc. Natl. Acad. Sci.: USA 75 (1978) 4901.

*[35] G.A. Luoma, A.G. Marshall, Laser Raman evidence for new clover-
leaf secondary structure for eucaryotic 5S RNA, J. Mol. Biol. 125
(1978) 95.

“[36] A.G. Marshall, Spectroscopic dispersion versus absorption: a new
method for distinguishing a distribution in peak position from a
distribution in line width, J. Phys. Chem. 83 (1979) 521.

[37] A.G. Marshall, D.C. Roe, Dispersion versus absorption (DISPA):
effects of digitization, noise, truncation of free induction decay,
and zero-filling, J. Magn. Reson. 33 (1979) 551.

[38] E.E. Burnell, A.G. Marshall, D.C. Roe, An NMR structural study
of 2-fluoro-pyridine dissolved in a nematic solvent, Org. Magn.
Reson. 12 (1979) 297.

[39] A.G. Marshall, Convolution Fourier transform ion cyclotron reso-
nance spectroscopy, Chem. Phys. Lett. 63 (1979) 515.

[40] A.G. Marshall, T. Marcus, J. Sallos, Solvent elimination from pro-
ton NMR spectra: tunable notch filter, J. Magn. Reson. 35 (1979)
227.

[41] A.G. Marshall, Theoretical signal-to-noise ratio and mass resolu-
tion in Fourier transform ion cyclotron resonance mass spectrom-
etry, Anal. Chem. 51 (1979) 1710.

42] A.G. Marshall, M.B. Comisarow, G. Parisod, Relaxation and spec-
tral line shape in Fourier transform ion cyclotron resonance spec-
troscopy, J. Chem. Phys. 71 (1979) 4434.

*43] F.G. Herring, A.G. Marshall, P.S. Phillips, D.C. Roe, Dispersion
versus absorption (DISPA): modulation broadening and instrumen-
tal distortions in electron spin resonance line shapes, J. Magn.
Reson. 37 (1980) 293.

144] A.G. Marshall, K.M. Lee, P.W. Martin, Determination of rota-
tional correlation times from perturbed angular correlations-of
rays: apomyoglobin reconstituted witftlindium(lll) mesoproto-
porphyrin IX, J. Am. Chem. Soc. 102 (1980) 1460.

[45] A.G. Marshall, R.E. Bruce, Dispersion versus absorption (DISPA)
line shape analysis. Effect of saturation, adjacent peaks, and simul-
taneous distribution in peak width and position, J. Magn. Reson.
39 (1980) 47.

[46] R.G. Ball, K.M. Lee, A.G. Marshall, J. Trotter, Crystal and molecu-
lar structure of (5,10,15,20-tetraphenylporphinato)indium(lil) chlo-
ride, Inorg. Chem. 19 (1980) 1463.

[47] R.E. Bruce, A.G. Marshall, Linearized dispersion:absorption plots
for spectral line shape analysis, J. Phys. Chem. 84 (1980) 1372.

“[48] A.G. Marshall, D.C. Roe, Theory of Fourier transform ion cy-

clotron resonance mass spectroscopy: response to frequency-sweep

excitation, J. Chem. Phys. 73 (1980) 1581.
[49] P.D. Burns, G.A. Luoma, A.G. Marshall, Evaluation of base-
pairing schemes foE. coli 55 RNA by 400 MHz proton nuclear

magnetic resonance spectroscopy, Biochem. Biophys. Res. Com-

mun. 96 (1980) 805.

[50] G.A. Luoma, P.D. Burns, R.E. Bruce, A.G. Marshall, Melting of
Saccharomyces cerevisiae 5S RNA: ultraviolet absorption, circu-
lar dichroism, and 360 MH2H nuclear magnetic resonance spec-
troscopy, Biochemistry 19 (1980) 5456.

[51] A.G. Marshall, J.L. Smith, Raman ant?F—[*H] nuclear over-
hauser evidence for a rigid solution conformation ©f coli 5-
fluorouracil 5S RNA, Biochemistry 19 (1980) 5955.

[52] K.M. Lee, A.G. Marshall, Synthesis of indium-111 mesoprotopor-
phyrin IX, J. Labeled Cpd. Radiopharm. 18 (1981) 353.

[53] L.G. Werbelow, A.G. Marshall, The NMR of spin-3/2 nuclei: the
effect of second-order dynamic frequency shifts, J. Magn. Reson.
43 (1981) 443.

[54] A.G. Marshall, J.M. Carruthers, Concentration of macromolecules
in D20 by ultracentrifugation, Anal. Chem. 53 (1981) 1311.

[55] A.G. Marshall, J.M. Carruthers, Internal flexibility of inhibitors
bound toElectrophorus electricus acetylcholinesterase: proton nu-

Publication list/ International Journal of Mass Spectrometry 234 (2004) Xix—xXix

clear magnetic resonance spectroscopy, Mol. Pharmacol. 17 (1981)
89.

[56] E.E. Burnell, A. MacKay, D.C. Roe, A.G. Marshall, Determination
of the complete!®F chemical shift tensor from the moments of
the magnetic resonance line shape: fluoranil and 5-fluorouracil, J.
Magn. Reson. 45 (1981) 344.

[57] A.G. Marshall, Advantages of transform methods in chemistry, in:
A.G. Marshall (Ed.), Fourier, Hadamard, and Hilbert Transforms
in Chemistry, Plenum, New York, 1982, p. 1.

[58] A.G. Marshall, Dispersion versus absorption (DISPA): Hilbert
transforms in spectral line shape analysis, in: A.G. Marshall (Ed.),
Fourier, Hadamard, and Hilbert Transforms in Chemistry, Plenum,
New York, 1982, p. 99.

[59] G.A. Luoma, F.G. Herring, A.G. Marshall, Flexibility of end-
labeled polymers from electron spin resonance line shape analysis:
3-terminus of tRNA and 5S RNA, Biochemistry 21 (1982) 6591.

*{60] A.G. Marshall, T.-C.L. Wang, C.E. Cottrell, L.G. Werbelow, First
experimental demonstration of NMR dynamic frequency shifts:
dispersion vs. absorption (DISPA) line shape analysis of sodium-
23 in agueous sodium laurate/lauric acid solution, J. Am. Chem.
Soc. 104 (1982) 7665.

61] A.G. Marshall, K.M. Lee, P.W. Martin, Motional freedom of
the central metal atom in apo-hemoglobin reconstituted with
1indium: protoporphyrin IX time-differential perturbed angular
correlations, J. Chem. Phys. 78 (1983) 1528.

[62] A.G. Marshall, Transform techniques in chemistry, in: T. Kuwana
(Ed.), Physical Methods of Modern Chemical Analysis, vol. 3,
Academic Press, New York, 1983, p. 57.

*63] K.O. Burkey, A.G. Marshall, J.0. Alben, Determination of base-
pairing in RNA by Fourier transform infrared spectrometry: yeast
ribosomal 5S RNA, Biochemistry 22 (1983) 4223.

[64] T. Wang, A.G. |, Procedures for processing spectroscopic disper-
sion vs. absorption (DISPA) line shapes, Comput. Chem. 7 (1983)
183.

[65] T.-C.L. Wang, A.G. Marshall, Plots of dispersion versus absorption
for detection of multiple positions or widths of Gaussian spectral
signals, Anal. Chem. 55 (1983) 2348.

“{66] A.G. Marshall, T.-C.L. Wang, T.L. Ricca, lon cyclotron resonance
excitation/de-excitation: a basis for stochastic Fourier transform
ion cyclotron mass spectrometry, Chem. Phys. Lett. 105 (1984)

233.
[67] S.G. Shore, D.-Y. Jan, W.-L. Hsu, L.-Y. Hsu, S. Kennedy,
J.C. Huffman, T.-C.L. Wang, A.G. Marshall, A borox-

ine supported triosmium oxymethylidyne cluster systenp- [(
H)3(CO)OxCOIJ3(B303), its structure and its conversion to halo
and phenyl methylidyne complexes, J. Chem. Soc. Chem. Com-
mun. (1984) 392.

[68] L.-Y. Hsu, W.-L. Hsu, D.-Y. Jan, A.G. Marshall, S.G. Shore,
Synthesis and spectra of¥CsHs5)RhO$(CO) and H(n®-
CsHs)RhOg(CO)o; crystal structure of f°-CsHs)RhOs(CO)s,
Organometallics 3 (1984) 591.

[69] S.-J. Li, L.-H. Chang, S.-M. Chen, A.G. Marshall, Preparative-
scale isolation and purification of prokaryotic and eukaryotic ribo-
somal 5S RNA:Bacillus subtilis, Neurospora crassa, and wheat
germ, Anal. Biochem. 138 (1984) 465.

[70] A.G. Marshall, T.-C.L. Wang, T.L. Ricca, Fourier transform ion
cyclotron mass spectrometry using pseudo-random noise excita-
tion, Chem. Phys. Lett. 108 (1984) 63.

71] L.-H. Chang, S.-J. Li, T.L. Ricca, A.G. Marshall, Theoretical and
experimental on-line analysis of multi-state melting of polymers
by differential scanning calorimetry, Anal. Chem. 56 (1984) 1502.

72] S.-J. Li, K.O. Burkey, G.A. Luoma, J.O. Alben, A.G. Marshall,
Base-pairing in wheat germ ribosomal 5S RNA as measured by
ultraviolet absorption, circular dichroism, and Fourier transform
infrared spectrometry, Biochemistry 23 (1984) 3652.

[73] L.-H. Chang, K.O. Burkey, J.O. Alben, A.G. Marshall, Base-
pairing in Bacillus subtilis ribosomal 5S RNA as measured by



Publication list/ International Journal of Mass Spectrometry 234 (2004) XiX—xXix

ultraviolet absorption and Fourier transform infrared spectrometry,
Biochemistry 23 (1984) 3659.

[74] S.-J. Li, A.G. Marshall, Multi-stage unfolding of wheat germ
ribosomal 5S RNA analyzed by differential scanning calorimetry,
Biochemistry 24 (1985) 4047.

[75] A.G. Marshall, Fourier transform methods in spectroscopy, in:
Proceedings of the Texas A&M Chemistry Department IUCCP
Symposium, Texas A&M University Press, College Station, TX,
1985, p. 111.

[76] A.G. Marshall, Fourier transform ion cyclotron mass spectrometry,
Acc. Chem. Res. 18 (1985) 316.

77] R.E. Shomo, A.G. Marshall Il, C.R. Weisenberger, Laser desorp-
tion/Fourier transform mass spectrometry vs. fast atom bombard-
ment/magnetic sector mass spectrometry for drug analysis, Anal.
Chem. 57 (1985) 2940.

[78] A.G. Marshall, Fourier transform ion cyclotron resonance mass
spectrometry: potential for biomedical applications, in: A.L.
Burlingame, N. Castagnoli Jr. (Eds.), Mass Spectrometry in the
Health and Life Sciences, in: Anal. Symp. Ser., vol. 24, Elsevier
Science Publishers B.V., Amsterdam, 1985, p. 265.

79] A.G. Marshall, T.-C.L. Wang, T.L. Ricca, Tailored excitation for
Fourier transform ion cyclotron resonance mass spectrometry, J.
Am. Chem. Soc. 107 (1985) 7893.

[80] S.L. Mullen, A.G. Marshall, Comparison of mass resolution criteria
in mass spectrometry, Anal. Chim. Acta 178 (1985) 17.

81] A.T. Hsu, T.L. Ricca, A.G. Marshall, Clipped representations of
Fourier transform ion cyclotron resonance mass spectra, Anal.
Chim. Acta 178 (1985) 27.

[82] A.G. Marshall, L. Chen, A.T. Hsu, S.L. Mullen, T.L. Ricca, I.
Santos, R.E. Shomo I, T.-C.L. Wang, C.R. Weisenberger, Fourier
transform ion cyclotron mass spectrometry: new theoretical and
experimental developments, in: J.F.J. Todd (Ed.), Advances in
Mass Spectrometry 1985B, Wiley, New York, 1986, p. 927.

[83] T.-C.L. Wang, A.G. Marshall, Coulomb broadening in Fourier

transform ion cyclotron resonance mass spectrometry, Int. J. Mass

Spectrom. lon Process. 68 (1986) 287.

“[84] L.-H. Chang, A.G. Marshall, Identification of three GU base pairs
in B. subtilis ribosomal 5S RNA via 500 MHz proton homonuclear
overhauser enhancements, Biochemistry 25 (1986) 3056.

[85] A.G. Marshall, Fourier transform mass spectrometry, in: R.M.
Gendreau (Ed.), Spectroscopy in the Biomedical Sciences, CRC
Press, Boca Raton, FL, 1986, p. 87 (Chapter 4).

[86] E. Craig, A.G. Marshall, Dispersion vs. absorption (DISPA) plots
as an index of static magnetic field inhomogeneity. Use for ad-
justment of spinning shims in a superconducting magnet, J. Magn.
Reson. 68 (1986) 283.

87] S.-J. Li, A.G. Marshall, Identification and assignment of base pairs
in the ‘tuned helix’ of intact and RNase T1 cleavage fragments of
wheat germ ribosomal 5S RNA via 500 MHz proton homonuclear
overhauser enhancements, Biochemistry 25 (1986) 3673.

[88] L.-H. Chang, A.G. Marshall, Solution conformations&fsubtilis
ribosomal 5S RNA: a calorimetric study, Biopolymers 25 (1986)
1299.

*89] R.D. Knight, R.A. Walch, S.C. Foster, T.A. Miller, S.L. Mullen,
A.G. Marshall, Fourier transform ion cyclotron resonance mass
spectrometry of trapped carbon cluster ions, Chem. Phys. Lett.
129 (1986) 331.

[90] K.M. Lee, A.G. Marshall, High-speed preparative-scale separation
and purification of ribosomal 5S and 5.8S RNA's via sephacryl S-
300 gel filtration chromatography, Preparative Biochem. 16 (1986)
247.

*[91] S.M. Chen, A.G. Marshall, Identification and assignment of base
pairs in three helical stems dbrulopsis utilis ribosomal 5S RNA
and its RNase T1- and RNase T2-cleaved fragments via proton
500 MHz homonuclear overhauser enhancements, Biochemistry 25
(1986) 5117.

XXi

[92] R.E. Shomo, A.G. Marshall Il, R.P. Lattimer, Laser desorp-
tion/Fourier transform ion cyclotron resonance vs. field desorp-
tion/magnetic sector mass spectrometry: erythromycin, amoxicillin,
digoxin, and daunorubicin, Int. J. Mass Spectrom. lon Process. 72
(1986) 209.

93] L. Chen, C.E. Cottrell, A.G. Marshall, Effect of signal-to-noise
ratio and number of data points upon precision in measurement
of peak amplitude, position, and width in Fourier transform spec-
trometry, Chemometr. Intelligent Lab. Syst. 1 (1986) 51.

94] T.-C.L. Wang, T.L. Ricca, A.G. Marshall, Extension of dynamic
range in Fourier transform ion cyclotron resonance mass spec-
trometry via stored waveform inverse Fourier transform excitation,
Anal. Chem. 58 (1986) 2935.

*[95] K.M. Lee, A.G. Marshall, Demonstration of the GC-rich common
arm in yeast ribosomal 5.8S RNA via 500 MHz proton nuclear
magnetic resonance and overhauser enhancements, Biochemistry
25 (1986) 8245.

[96] I. Santos, D.W. Balogh, C.W. Doecke, A.G. Marshall, L.A. Pa-
guette, Gas-phase basicities of cubane, dodecahedrane, methyl-,
and 1,16-dimethyl-dodecahedrane as measured by Fourier trans-
form ion cyclotron resonance mass spectrometry, J. Am. Chem.
Soc. 108 (1986) 8183.

*97] L. Chen, T.C.L. Wang, T.L. Ricca, A.G. Marshall, Phase-modulated
stored waveform inverse Fourier transform excitation for trapped
ion mass spectrometry, Anal. Chem. 59 (1987) 449.

[98] A.T. Hsu, W.W. Hunter Jr., P. Schmalbrock, A.G. Marshall, Stored
waveform inverse Fourier transform (SWIFT) excitation for water-
suppressed whole-body slice-selected proton chemical shift spectra
at 1.5T, J. Magn. Reson. 72 (1987) 75.

99] S.-J. Li, J. Wu, A.G. Marshall, 500 MHz proton homonuclear
overhauser evidence for additional base pairs in the ‘common arm’
of eukaryotic ribosomal 5S RNA: wheat germ, Biochemistry 26
(1987) 1578.

*100] E.C. Craig, |. Santos, A.G. Marshall, Dispersion vs. absorption

(DISPA) method for automatic phase correction of Fourier trans-
form ion cyclotron resonance mass spectra, Rapid Commun. Mass
Spectrom. 1 (1987) 33.

[101] L. Chen, A.G. Marshall, Effect of time-domain dynamic range
on stored waveform excitation for Fourier transform ion cyclotron
resonance mass spectrometry, Rapid Commun. Mass Spectrom. 1
(2987) 39.

[102] K.M. Lee, A.G. Marshall, Morpholino spin-labeling for base-
pair sequencing of a’derminal RNA stem by means of proton
homonuclear overhauser enhancements: yeast ribosomal 5S RNA,
Biochemistry 26 (1987) 5534.

[103] L. Chen, A.G. Marshall, Stored waveform mass-selective simulta-
neous ejection/excitation for Fourier transform ion cyclotron reso-
nance mass spectrometry, Int. J. Mass Spectrom. lon Process. 79
(1987) 115.

[104] A.G. Marshall, T.-C.L. Wang, L. Chen, T.L. Ricca, New excita-
tion/detection techniques in Fourier transform ion cyclotron reso-
nance mass spectrometry, Am. Chem. Soc. Symp. Ser. 359 (1987)
21.

[105] F.R. Verdun, T.L. Ricca, A.G. Marshall, Beating the Nyquist
limit by means of interleaved alternated delay sampling: exten-
sion of lower mass limit in direct-mode Fourier transform ion cy-
clotron resonance mass spectrometry, Appl. Spectrosc. 42 (1988)
199.

[106] R.E. Shomo, A. Chandrasekaren Il, A.G. Marshall, R.H. Reuning,
L.W. Robertson, Laser desorption/Fourier transform ion cyclotron
resonance mass spectrometry: digoxin, digitoxin, and their reduced
and sugar-hydrolyzed metabolites, Biomed. Environ. Mass Spec-
trom. 15 (1988) 295.

[107] M. Wang, A.G. Marshall, High-resolution multiple-ion simultane-
ous monitoring by means of multiple-foldover Fourier transform
ion cyclotron resonance mass spectrometry, Anal. Chem. 60 (1988)
341.



XXii Publication list/ International Journal of Mass Spectrometry 234 (2004) Xix—xXix

[108] E.C. Craig, A.G. Marshall, Automated phase correction of FT *127] Z. Liang, A.G. Marshall, Time-domain (interferogram) and

NMR spectra by means of phase measurement based on dispersion frequency-domain (absorption-mode and magnitude-mode) noise
versus absorption relation (DISPA), J. Magn. Reson. 76 (1988) and precision in Fourier transform spectrometry, Appl. Spectrosc.
458. 44 (1990) 766.
109] S.L. Mullen, A.G. Marshall, Formation, reactivity, and proposed  [128] J.H. Kim, A.G. Marshall, Dynamic structure of bacterial 5S ri-
structures of gas-phase triosmium cluster iongOBy(CO) o™ and bosomal RNA: helices Il and Il ofB. megaterium 5S RNA,
its dimers, trimers, and fragments, J. Am. Chem. Soc. 110 (1988) Biochem. Biophys. Res. Commun. 169 (3) (1990) 1068.
1766. [129] G.M. Alber, A.G. Marshall, Effect of sampling rate on Fourier
[110] A.T. Hsu, A.G. Marshall, Identification of dyes in solid polymethyl transform spectra: oversampling is overrated, Appl. Spectrosc. 44
methacrylate by means of laser desorption Fourier transform ion (1990) 1111.

cyclotron resonance mass spectrometry, Anal. Chem. 60 (1988) [130] A.G. Marshall, Fourier transform ion cyclotron resonance mass
932. spectrometry, Spectroscopy 5 (9) (1990) 30.

[111] A.G. Marshall, Dispersion vs. absorption (DISPA): a magic circle  *[131] M. Wang, A.G. Marshall, Laboratory-frame and rotating-frame ion
for spectroscopic line shape analysis, Chemometr. Intelligent Lab. trajectories in ion cyclotron resonance mass spectrometry, Int. J.
Syst. 3 (1988) 261. Mass Spectrom. lon Process. 100 (1990) 323.

[112] F.R. Verdun, C. Giancaspro, A.G. Marshall, Effects of noise, time- *{132] P.B. Grosshans, A.G. Marshall, Theory of ion cyclotron resonance
domain damping zero-filling and the FFT algorithm on the ‘exact’ mass spectrometry: resonant excitation and radial ejection in or-
interpolation of fast Fourier transform spectra, Appl. Spectrosc. thorhombic and cylindrical ion traps, Int. J. Mass Spectrom. lon
42 (1988) 715. Process. 100 (1990) 347.

[113] M. Wang, A.G. Marshall, Mass shifts induced by negative fre-  [133] A.G. Marshall, P.B. Grosshans, Fourier transform ion cyclotron

guency peaks in linearly polarized Fourier transform ion cyclotron resonance mass spectrometry: the teenage years, Anal. Chem. 63
resonance signals, Int. J. Mass Spectrom. lon Process. 86 (1988) (1991) 215A.

3L [134] Z. Liang, T.L. Ricca, A.G. Marshall, Pulse timing and optical
[114] C.P. Williams, A.G. Marshall, Hartley transform ion cyclotron interface between a neodymium YAG laser and a Fourier transform

resonance mass spectrometry, Anal Chem. 61 (1989) 428. ion cyclotron resonance mass spectrometer, Rapid Commun. Mass

[115] A.G. Marshall, Analytical capabilities and applications of FT/ICR Spectrom. 5 (1991) 132.
mass spectrometry, Adv. Mass Spectrom. 11A (1989) 651. [135] J.E. Meier, A.G. Marshall, Pure absorption mode spectra from

116] M. Wang, A.G. Marshall, A ‘screened’ electrostatic ion trap for Bayesian maximum entropy analysis, Anal. Chem. 63 (1991) 551.
enhanced mass resolution, mass accuracy, reproducibility, and up- [136] Z. Liang, A.G. Marshall, D.G. Westmoreland, Determination of
per mass limit in Fourier transform ion cyclotron resonance mass molecular weight distributions dfrt-octylphenol ethoxylate sur-
spectrometry, Anal. Chem. 61 (1989) 1288. factant polymers by laser desorption Fourier transform ion cy-

117] J.P. Kiplinger, F.R. Tollens, A.G. Marshall, T. Kobayashi, D.R. clotron resonance mass spectrometry and high-performance liquid
Lagerwall, L.A. Paquette, J.E. Bartmess, Measurement of the dou- chromatography, Anal. Chem. 63 (1991) 815.
ble bond strain energy in dodecahedrene and adamantene by ther-*[137] P.B. Grosshans, P.J. Shields, A.G. Marshall, Comprehensive theory
mochemical bracketing of gas-phase ion-molecule reactions, J. of the Fourier transform ion cyclotron resonance signal for all ion
Am. Chem. Soc. 111 (1989) 6914. trap geometries, J. Chem. Phys. 94 (1991) 5341.

[118] z. Liang, A.G. Marshall, Precise relative ion abundances from *138] P.B. Grosshans, A.G. Marshall, Can Fourier transform mass spec-
Fourier transform ion cyclotron resonance magnitude-mode mass tral resolution be improved by detection at harmonic multiples
spectra, Anal. Chem. 62 (1990) 70. of the fundamental ion cyclotron orbital frequency? Int. J. Mass

119] A.G. Marshall, J. Wu, Investigation of ribosomal 5S ribonucleic Spectrom. lon Process. 107 (1991) 49.
acid solution structure and dynamics by means of high resolution [139] T.D. Wood, A.G. Marshall, Ammonia laser desorption/chemical
nuclear magnetic resonance spectroscopy, Biol. Magn. Reson. 9 ionization with ammonium bromide: Fourier transform ion cy-
(1990) 55. clotron resonance mass spectrometry of aromatic hydrocarbons, J.

[120] J.E. Meier, A.G. Marshall, Bayesian versus Fourier spectral anal- Am. Soc. Mass Spectrom. 2 (1991) 299.
ysis of ion cyclotron resonance time-domain signals, Anal. Chem. [140] R. Chen, A.G. Marshall, M. Wang, lon-locked cyclotron resonance:

62 (1990) 201. a means for instantaneously changing ion cyclotron orbital radius,
[121] J.E. Meier, A.G. Marshall, Methods for suppression of th&OH Chem. Phys. Lett. 181 (1991) 168.

signal in proton FT/NMR spectroscopy: a review, Biol. Magn. [141] Z. Liang, A.G. Marshall, J. Margalo, N. Marques, A. Pires de

Reson. 9 (1990) 199. Matos, I. Santos, D.A. Weil, Laser desorption Fourier transform
[122] J.H. Kim, A.G. Marshall, Identification and assignment of base mass spectrometric analysis of organoactinides: uranium and tho-

pairs in four helical segments @&acillus megaterium ribosomal rium polypyrazolylborates, Organometallics 10 (1991) 2794.

5S RNA and its ribonuclease T1 cleavage fragments by means *[142] P.A. Limbach, L. Schweikhard, K.A. Cowen, M.T. McDermott,

of 500 MHz proton homonuclear overhauser enhancements, Bio- A.G. Marshall, J.V. Coe, Observation of the doubly charged, gas

chemistry 29 (1990) 632. phase fullerene anionsgg?~ and Go?, J. Am. Chem. Soc. 113
*{123] P.B. Grosshans, P.J. Shields, A.G. Marshall, Simple and accurate (1991) 6795.

determination of ion translational energy in ion cyclotron resonance *143] P.B. Grosshans, A.G. Marshall, General theory of excitation in ion

mass spectrometry, J. Am. Chem. Soc. 112 (1990) 1275. cyclotron resonance mass spectrometry, Anal. Chem. 63 (1991)
*124] M. Wang, A.G. Marshall, Elimination af-ejection in FT/ICR mass 2057.

spectrometry by radiofrequency electric field shimming, Anal. *[144] N.C. Hill, P.A. Limbach, R.E. Shomo Il, A.G. Marshall, A.D.

Chem. 62 (1990) 515. Appelhans, J.E. Delmore, Fast neutral beam ion source coupled
[125] J. Wu, A.G. Marshall, 500 MHz proton NMR evidence for two to a Fourier transform ion cyclotron resonance mass spectrometer,

solution structures of the common arm base-paired segment of Rev. Sci. Instrum. 62 (1991) 2612.

wheat germ 5S ribosomal RNA, Biochemistry 29 (1990) 1722. *145] M.V. Gorshkov, S. Guan, A.G. Marshall, Dynamic ion trapping
[126] J. Wu, A.G. Marshall, Wheat germ 5S ribosomal RNA common for Fourier transform ion cyclotron resonance mass spectrometry:

arm fragment conformations observed By and 3P nuclear simultaneous positive and negative ion detection, Rapid Commun.

magnetic resonance spectroscopy, Biochemistry 29 (1990) 1730. Mass Spectrom. 6 (1992) 166.



Publication list/ International Journal of Mass Spectrometry 234 (2004) XiX—xXix

[146] W.W. Yin, M. Wang, A.G. Marshall, E.B. Ledford Jr., Experi-
mental evaluation of a hyperbolic ion trap for Fourier transform

xXiii

for analysis of conductive and insulating materials, Anal. Chim.
Acta 277 (1993) 31.

ion cyclotron resonance mass spectrometry, J. Am. Soc. Mass *[165] S. Guan, A.G. Marshall, Bloch equations applied to ion cyclotron

Spectrom. 3 (1992) 188.
[147] C.P. Williams, A.G. Marshall, Hartley/Hilbert transform spec-

troscopy: absorption-mode resolution with magnitude-mode preci-

sion, Anal. Chem. 64 (1992) 916.

[148] P.B. Grosshans, A.G. Marshall, Cyclotron orbital radius determi-
nation in Fourier transform ion cyclotron resonance mass spec-

trometry, Int. J. Mass Spectrom. lon Process. 115 (1992) 1.
*{149] T.D. Wood, L. Schweikhard, A.G. Marshall, Mass-to-charge ratio

upper limits for matrix-assisted laser desorption Fourier transform
ion cyclotron resonance mass spectrometry, Anal. Chem. 64 (1992)

1461.

[150] M.A. May, A.G. Marshall, H. Wollnik, Spectral analysis based
on bipolar time-domain sampling: a new multiplex method for
time-of-flight mass spectrometry, Anal. Chem. 64 (1992) 1601.

[151] Z. Liang, A.G. Marshall, A. Pires de Matos, J.D. Spirlet, Gas phase

uranium ion reactions with 2,4,6-tributylphenol and 1,3,5-tri-

t-butylbenzene. Fourier transform—ion cyclotron resonance mass
spectrometry, in: L.R. Morss, J. Fuger (Eds.), Transuranium Ele-

ments: A Half Century, American Chemical Society, Washington,
DC, 1992, p. 247 (Chapter 26).
[152] M.Z. Barciszewska, H.-W. Huang, A.G. Marshall, V.A. Erdmann,

J. Barciszewski, Biochemical and NMR spectroscopy evidence for

a new tertiary A—U base pair in lupin ribosomal 5S RNA, J. Biol.
Chem. 267 (1992) 16691.

[153] J.-H. Kim, A.G. Marshall, Structural investigation of helices II,
Ill, and IV of B. megaterium ribosomal 5S RNA by molecular
dynamics simulations, Biopolymers 32 (1992) 1263.

154] L. Schweikhard, S. Guan, A.G. Marshall, Quadrupolar excitation
and collisional cooling for axialization and high pressure trapping

resonance spectroscopy: broadband interconversion between mag-
netron and cyclotron motion for ion axialization, J. Chem. Phys.
98 (1993) 4486.

{166] S. Guan, M.V. Gorshkov, G.M. Alber, A.G. Marshall, Resonant
excitation of relativistic ion cyclotron orbital motion, Phys. Rev.
A 47 (1993) 2730.

{167] M.V. Gorshkov, G.M. Alber, L. Schweikhard, A.G. Marshall, Deu-
terium atomic mass from Fourier transform ion cyclotron reso-
nance measurement of the mass difference betwee®t and
2HO™, Phys. Rev. A 47 (1993) 3433.

[168] T.D. Wood, G.W. Van Cleef, M.A. Mearini, J.V. Coe, A.G. Mar-
shall, Formation of giant fullerene gas-phase iong,{C 60 <
2n < 500): laser desorption/electron ionization Fourier transform
ion cyclotron resonance mass spectrometric evidence, Rapid Com-
mun. Mass Spectrom. 7 (1993) 304.

169] S. Guan, A.G. Marshall, Stored waveform inverse Fourier trans-
form (SWIFT) axial excitation/ejection for quadrupole ion trap
mass spectrometry, Anal. Chem. 65 (1993) 1288.

[170] M.A. May, M.E. Huston, M.E. Callstrom, A.G. Marshall, Carbon
cluster ions from low- and high-temperature glassy carbon, highly
oriented pyrolytic graphite, and polycrystalline graphite, Chem.
Mater. 5 (1993) 648.

H171] L. Schweikhard, A.G. Marshall, Excitation modes for Fourier
transform ion cyclotron resonance mass spectrometry, J. Am. Soc.
Mass Spectrom. 4 (1993) 433.

[172] X. Xiang, P.B. Grosshans, A.G. Marshall, Image charge-induced
ion cyclotron orbital frequency shift for orthorhombic and cylin-

drical FT/ICR ion traps, Int. J. Mass Spectrom. lon Process. 125
(1993) 33.

of ions in Fourier transform ion cyclotron resonance mass spec- *173] S. Guan, M.C. Wahl, T.D. Wood, A.G. Marshall, Enhanced

trometry, Int. J. Mass Spectrom. lon Process. 120 (1992) 71.
[155] S. Guan, M.V. Gorshkov, G.M. Alber, A.G. Marshall, Circularly-
polarized quadrature excitation for Fourier transform ion cyclotron

resonance mass spectrometry, Chem. Phys. Lett. 198 (1992) 143.

[156] A.G. Marshall, L. Schweikhard, Fourier transform ion cyclotron

resonance mass spectrometry: technique developments, Int. J. Mass

Spectrom. lon Process. 118 (1992) 37.
157] M.A. May, P.B. Grosshans, A.G. Marshall, Theoretical mass and
energy upper limits for thermal ions in Fourier transform ion

cyclotron resonance mass spectrometry, Int. J. Mass Spectrom. lon

Process. 120 (1992) 193.

[158] X. Xiang, J. Dahlgren, W.P. Enlow, A.G. Marshall, Analysis of
phosphite polymer stabilizers by laser desorption/electron ioniza-
tion Fourier transform ion cyclotron resonance mass spectrometry,
Anal. Chem. 64 (1992) 2862.

[159] L. Schweikhard, G.M. Alber, A.G. Marshall, Fourier transform ion
cyclotron resonance of highly-charged atomic ions, Phys. Scripta
46 (1992) 598.

*{160] P.A. Limbach, P.B. Grosshans, A.G. Marshall, Experimental de-
termination of the number of trapped ions, detection limit, and
dynamic range in Fourier transform ion cyclotron resonance mass
spectrometry, Anal. Chem. 65 (1993) 135.

[161] P.A. Limbach, P.B. Grosshans, A.G. Marshall, Harmonic enhance-
ment of a detected icr signal by use of segmented detection elec-
trodes, Int. J. Mass Spectrom. lon Process. 123 (1993) 41.

[162] L. Schweikhard, G.M. Alber, A.G. Marshall, High frequency
Fourier transform ion cyclotron resonance mass spectrometry, J.
Am. Soc. Mass Spectrom. 4 (1993) 177.

[163] S. Guan, X. Xiang, A.G. Marshall, Axial and radial ion cloud
compression: coupling of magnetron and cyclotron motion to ax-
ial motion in a segmented cubic FT/ICR ion trap, Int. J. Mass
Spectrom. lon Process. 124 (1993) 53.

[164] P.A. Limbach, H.S. Kim, N.C. Hill, A.G. Marshall, Fast neutral
beam Fourier transform ion cyclotron resonance mass spectrometry

mass resolving power, sensitivity, and selectivity in laser desorp-
tion Fourier transform ion cyclotron resonance mass spectrom-
etry by ion axialization and cooling, Anal. Chem. 65 (1993)
1753.

[174] P.A. Limbach, A.G. Marshall, M. Wang, An electrostatic ion guide
for efficient transmission of low energy externally formed ions into
a Fourier transform ion cyclotron resonance mass spectrometer,
Int. J. Mass Spectrom. lon Process. 125 (1993) 135.

[175] G.M. Alber, A.G. Marshall, N.C. Hill, L. Schweikhard, T.L. Ricca,
Ultrahigh-resolution Fourier transform ion cyclotron resonance
mass spectrometer, Rev. Sci. Instrum. 64 (1993) 1845.

{176] C.W. Ross I, S. Guan, P.B. Grosshans, T.L. Ricca, A.G. Marshall,
Two-dimensional Fourier transform ion cyclotron resonance mass
spectrometry/mass spectrometry with stored-waveform ion radius
modulation, J. Am. Chem. Soc. 115 (1993) 7854.

[177] S. Guan, A.G. Marshall, Multiply pulsed collision gas for ion
axialization in FT/ICR mass spectrometry, Rapid Commun. Mass
Spectrom. 7 (1993) 857.

178] M.V. Gorshkov, S. Guan, A.G. Marshall, Masses of stable neon
isotopes determined at ppb precision by Fourier transform ion
cyclotron resonance mass spectrometry, Int. J. Mass Spectrom. lon
Process. 128 (1993) 47.

179] M.V. Gorshkov, A.G. Marshall, E.N. Nikolaev, Analysis and elim-
ination of systematic errors originating from Coulomb mutual in-
teraction and image charge in Fourier transform ion cyclotron res-
onance precise mass difference measurements, J. Am. Soc. Mass
Spectrom. 4 (1993) 855.

*[180] S. Guan, M.C. Wahl, A.G. Marshall, Elimination of frequency
drift from Fourier transform ion cyclotron resonance mass spec-
tra by digital quadrature heterodyning: ultrahigh mass resolv-
ing power for laser-desorbed molecules, Anal. Chem. 65 (1993)
3647.

[181] M.C. Wahl, H.S. Kim, T.D. Wood, S. Guan, A.G. Marshall, Thin
gold film-assisted laser desorption/ionization Fourier transform ion



XXiv Publication list/ International Journal of Mass Spectrometry 234 (2004) Xix—xXix

cyclotron resonance mass spectrometry of biomolecules, Anal. *201] S. Guan, H.S. Kim, A.G. Marshall, M.C. Wahl, T.D. Wood, X.

Chem. 65 (1993) 3669. Xiang, Shrink-wrapping an ion cloud for high-performance Fourier

[182] T.D. Wood, A.G. Marshall, L. Schweikhard, Internal ion impact transform ion cyclotron resonance mass spectrometry, Chem. Rev.
ionization for FT/ICR mass spectrometry, Rapid Commun. Mass 94 (1994) 2161.

Spectrom. 8 (1994) 14. [202] X. Xiang, F.R. Tollens, A.G. Marshall, Concerted multiple dehy-

[183] S. Guan, A.G. Marshall, Equilibrium space charge distribution in drogenation of gas phase saturated cyclie@ hydrocarbons by
a quadrupole ion trap, J. Am. Soc. Mass Spectrom. 5 (1994) 64. Os", Organometallics 14 (1995) 542.

[184] R.C. Dougherty, J.R. Eyler, A.G. Marshall, D.E. Richardson, R.E.  [203] S. Guan, A.G. Marshall, Filar ion cyclotron resonance ion trap:
Smalley, The mass-to-charge ratio scale, J. Am. Soc. Mass Spec- spatially multiplexed dipolar and quadrupolar excitation for si-
trom. 5 (1994) 120. multaneous ion axialization and detection, Rev. Sci. Instrum. 66

[185] R. Chen, S. Guan, A.G. Marshall, Generation and detection of (1995) 63.
coherent magnetron motion in Fourier transform ion cyclotron  [204] L. Pasa-Tok, Y. Huang, S. Guan, H.S. Kim, A.G. Marshall,
resonance mass spectrometry, J. Chem. Phys. 100 (1994) 2258. Ultrahigh-resolution matrix-assisted laser desorption/ionization

[186] M.A. May, A.G. Marshall, Inert gas purgebox for Fourier transform Fourier transform ion cyclotron resonance mass spectra of pep-
ion cyclotron resonance mass spectrometry of air-sensitive solids, tides, J. Mass Spectrom. 30 (1995) 825.

Rev. Sci. Instrum. 65 (1994) 612. [205] A.G. Marshall, S. Guan, lon optics for Fourier transform ion

[187] X. Xiang, S. Guan, A.G. Marshall, Simulated ion trajectory and cyclotron resonance mass spectrometry, Nucl. Instrum. Methods
induced signal in ion cyclotron resonance ion traps, J. Am. Soc. Phys. Res. A. 363 (1995) 397.

Mass Spectrom. 5 (1994) 238. [206] H.S. Kim, A.G. Marshall, Magnitude-mode multiple-derivative

*188] S. Guan, A.G. Marshall, M.C. Wahl, MS/MS with high detection spectra for resolution enhancement without loss in signal-to-noise
efficiency and mass resolving power for product ions in Fourier ratio in Fourier transform spectroscopy, J. Mass Spectrom. 30
transform ion cyclotron resonance mass spectrometry, Anal. Chem. (1995) 1237.

66 (1994) 1363. [207] J.A. Marto, A.G. Marshall, M.A. May, P.A. Limbach, lon trajec-

[189] S. Guan, M.C. Wahl, A.G. Marshall, Broadband axialization in an tories in an electrostatic ion guide for external ion source Fourier
ion cyclotron resonance ion trap, J. Chem. Phys. 100 (1994) 6137. transform ion cyclotron resonance mass spectrometry, J. Am. Soc.

[190] R. Chen, A.G. Marshall, An off-center cubic ion trap for Fourier Mass Spectrom. 6 (1995) 936.
transform ion cyclotron resonance mass spectrometry, Int. J. Mass *{208] S. Guan, A.G. Marshall, lon traps for Fourier transform ion cy-
Spectrom. lon Process. 133 (1994) 29. clotron resonance mass spectrometry: principles and design of

[191] C. Capp, T.D. Wood, A.G. Marshall, J.V. Coe, Toluene extraction geometric and electric configurations, Int. J. Mass Spectrom. lon
of La@G, wheren = 74-90, J. Am. Chem. Soc. 116 (1994) 4987. Process. 146 (1995) 261.

[192] H.S. Kim, T.D. Wood, J.-W. Lee, A.G. Marshall, Production of [209] A.G. Marshall, S. Guan, Observation, manipulation, and uses for
gold cluster ions by laser desorption/ionization Fourier transform magnetron motion in ion cyclotron resonance mass spectrometry,
ion cyclotron resonance mass spectrometry, Chem. Phys. Lett. 224 Phys. Scripta T59 (1995) 155.

(1994) 589. [210] Y. Huang, G.S. Jackson, H.S. Kim, S. Guan, A.G. Marshall, In-

[193] J.A. Marto, S. Guan, A.G. Marshall, Wide mass range axialization strumental configuration for direct measurement of optical absorp-
for high-resolution Fourier transform ion cyclotron resonance mass tion of ion cyclotron resonance mass-selected trapped ions, Phys.
spectrometry of externally generated ions, Rapid Commun. Mass Scripta T59 (1995) 387.

Spectrom. 8 (1994) 615. [211] J.A. Marto, F.M. White, S. Seldomridge, A.G. Marshall, Structural

[194] X. Xiang, A.G. Marshall, Simulated ion trajectory and induced characterization of phospholipids by matrix-assisted laser desorp-
signal in ion cyclotron resonance ion traps. Effect of ion initial tion/ionization Fourier transform ion cyclotron resonance mass
axial position on ion coherence, induced signal, and radiak or spectrometry, Anal. Chem. 67 (1995) 3979.
ejection in a cubic trap, J. Am. Soc. Mass Spectrom. 5 (1994) 807. [212] T. Solouki, J.A. Marto, F.M. White, S. Guan, A.G. Marshall, At-

[195] W.W. Yin, A.G. Marshall, J. Margalo, A. Pires de Matos, Gas tomole biomolecule mass analysis by matrix-assisted laser desorp-
phase synthesis and FT/ICR mass spectrometric characterization tion/ionization Fourier transform ion cyclotron resonance, Anal.
of sandwich complexes of $¢ Y+, and Lanthanide lons with Chem. 67 (1995) 4139.
1,3,5-trit-butylbenzene, J. Am. Chem. Soc. 116 (1994) 8666. [213] S. Guan, Y. Huang, A.G. Marshall, Linearized dipolar excitation

[196] T.D. Wood, C.W. Ross lll, A.G. Marshall, Selective parent ion and detection and quadrupolarized axialization in a cylindrical ion
axialization for improved efficiency of collision-induced dissocia- cyclotron resonance ion trap, J. Mass Spectrom. 30 (1995) 1593.
tion in laser desorption/ionization Fourier transform ion cyclotron *[214] S. Guan, A.G. Marshall, S.E. Scheppele, Resolution and chemi-
resonance mass spectrometry/mass spectrometry, J. Am. Soc. Mass cal formula identification of aromatic hydrocarbons and aromatic
Spectrom. 5 (1994) 900. compounds containing sulfur, nitrogen, or oxygen in petroleum

[197] J.A. Marto, L. Schweikhard, A.G. Marshall, A two-electrode ion distillates and refinery streams, Anal. Chem. 68 (1996) 46.
trap for Fourier transform ion cyclotron resonance mass spectrom- [215] S. Guan, A.G. Marshall, Stacked-ring electrostatic ion guide, J.
etry, Int. J. Mass Spectrom. lon Process. 137 (1994) 9. Am. Soc. Mass Spectrom. 7 (1996) 101.

[198] S. Guan, L. Pasa-Talj A.G. Marshall, X. Xiang, Off-axis injection [216] A.G. Marshall, lon cyclotron resonance mass spectrometry: a brief
into an ICR ion trap: a means for efficient capture of a continuous history, in: D.M. Grant, R.K. Harris (Eds.), Encyclopedia of Nu-
beam of externally generated ions, Int. J. Mass Spectrom. lon clear Magnetic Resonance, vol. 1, Wiley, London, 1996, p. 486.
Process. 139 (1994) 75. [217] S. Guan, A.G. Marshall, A mass- and velocity-broadband ion

*199] P.B. Grosshans, R. Chen, P.A. Limbach, A.G. Marshall, Linear deflector for off-axis ion injection into a cyclotron resonance ion
excitation and detection in Fourier transform ion cyclotron reso- trap, Rev. Sci. Instrum. 67 (1996) 423.
nance mass spectrometry: theory, ion trap design, and experimental [218] Y. Huang, S. Guan, H.S. Kim, A.G. Marshall, lon transport through
performance, Int. J. Mass Spectrom. lon Process. 139 (1994) 169. a strong magnetic field gradient by radiofrequency-only octupole
*200] Y. Huang, L. Pasa-Tati S. Guan, A.G. Marshall, Collision-induced ion guides, Int. J. Mass Spectrom. lon Process. 152 (1996) 121.
dissociation for mass spectrometric sequencing of biopolymers: [219] M.B. Comisarow, A.G. Marshall, The early development of Fourier
high-resolution Fourier transform ion cyclotron resonance MS, transform ion cyclotron resonance (FT-ICR) Spectroscopy, J. Mass

Anal. Chem. 66 (1994) 4385. Spectrom. 31 (1996) 581.



Publication list/ International Journal of Mass Spectrometry 234 (2004) XiX—xXix

[220] A.G. Marshall, Fourier transform ion cyclotron resonance mass
spectrometry, in: Z. Fisk, L. Gor'’kov, D. Meltzer, R. Schrieffer
(Eds.), Physical Phenomena at High Magnetic Fields—II, World
Scientific Publishing Co., Singapore, 1996, p. 626.

221] A.G. Marshall, lon cyclotron resonance and nuclear magnetic

resonance spectroscopies: magnetic partners for elucidation of

molecular structure and reactivity, Acc. Chem. Res. 29 (1996) 307.
[222] M.T. Bowers, A.G. Marshall, F.W. McLafferty, Mass spectrometry:

recent advances and future directions, J. Phys. Chem. 100 (1996)

12897.

[223] T. Solouki, L. Pasa-Tai, G.S. Jackson, S. Guan, A.G. Marshall,
High-resolution multistage MS, MS and MS matrix-assisted
laser desorption/ionization FT-ICR mass spectra of peptides from
a single laser shot, Anal. Chem. 68 (1996) 3718.

224] A.G. Marshall, S. Guan, Advantages of high magnetic field for
Fourier transform ion cyclotron resonance mass spectrometry,
Rapid Commun. Mass Spectrom. 10 (1996) 1819.

[225] M.W. Senko, C.L. Hendrickson, L. Pasa-mliJ.A. Marto, F.M.
White, S. Guan, A.G. Marshall, Electrospray ionization Fourier
transform ion cyclotron resonance mass spectrometry at 9.4T,
Rapid Commun. Mass Spectrom. 10 (1996) 1824.

*[226] C.L. Hendrickson, J.J. Drader, D.A. Laude Jr., S. Guan, A.G.
Marshall, Fourier transform ion cyclotron resonance mass spec-
trometry in a 20T resistive magnet, Rapid Commun. Mass Spec-
trom. 10 (1996) 1829.

[227] S. Guan, A.G. Marshall, Stereoscopic views of three-dimensional
ion trajectories in ion cyclotron resonance and quadrupole ion
traps, Rapid Commun. Mass Spectrom. 10 (1996) 1833.

[228] M.W. Senko, J.D. Canterbury, S. Guan, A.G. Marshall, A high-
performance modular data system for FT-ICR mass spectrometry,
Rapid Commun. Mass Spectrom. 10 (1996) 1839.

[229] F.M. White, J.A. Marto, A.G. Marshall, An external source 7T
FT-ICR mass spectrometer with electrostatic ion guide, Rapid
Commun. Mass Spectrom. 10 (1996) 1845.

230] G.-Z. Li, B.A. Vining, S. Guan, A.G. Marshall, Laser-induced
fluorescence of Ba ions trapped and mass-selected in a Fourier
transform ion cyclotron resonance mass spectrometer, Rapid Com-
mun. Mass Spectrom. 10 (1996) 1850.

[231] S. Guan, Y. Huang, T. Xin, A.G. Marshall, Determination of ion
magnetron radius distribution in Fourier transform ion cyclotron

resonance mass spectrometry, Rapid Commun. Mass Spectrom.

10 (1996) 1855.

232] S. Guan, A.G. Marshall, Stored waveform inverse Fourier trans-
form (SWIFT) ion excitation in trapped-ion mass spectrometry:
theory and applications, Int. J. Mass Spectrom. lon Process. 158
(1996) 5.

233] S. Guan, A.G. Marshall, Two-way conversation with a mass
spectrometer: non-destructive interactive mass spectrometry, Anal.
Chem. 69 (1997) 1.

234] A.G. Marshall, M.W. Senko, W. Li, M. Li, S. Dillon, S. Guan,
T.M. Logan, Protein molecular mass to 1 Da B¢, 1°N double-
depletion and FT-ICR mass spectrometry, J. Am. Chem. Soc. 119
(1997) 433.

235] G.-Z. Li, H.S. Kim, S. Guan, A.G. Marshall, Radiatively self-

cooled penning-trapped electrons: a new way to make gas-phase [251] C.L. Hammill, R.J. Clark, C.W. Ross

negative ions from neutrals of low electron affinity, J. Am. Chem.
Soc. 119 (1997) 2267.

[236] G.S. Jackson, J.D. Canterbury, S. Guan, A.G. Marshall, Linearity
and quadrupolarity of tetragonal and cylindrical penning traps of
arbitrary length-to-width ratio, J. Am. Soc. Mass Spectrom. 8
(1997) 283.

[237] S. Guan, A.G. Marshall, Linear prediction cholesky decomposition

XXV

and disulfide bridges in peptides by ultrahigh-resolution MALDI
FT-ICR mass spectrometry, Anal. Chem. 69 (1997) 1163.

[239] Z. Zhang, S. Guan, A.G. Marshall, Enhancement of the effec-
tive resolution of mass spectra of high-mass biomolecules by
maximum-entropy based deconvolution to eliminate the isotopic
natural abundance distribution, J. Am. Soc. Mass Spectrom. 8
(1997) 659.

[240] A. Fievre, T. Solouki, A.G. Marshall, W.T. Cooper, High resolu-
tion Fourier transform ion cyclotron resonance mass spectrometry
of humic and fulvic acids by laser desorption/ionization and elec-
trospray ionization, Ener. Fuels 11 (1997) 554.

241] G.-Z. Li, S. Guan, A.G. Marshall, Sympathetic cooling of trapped
negative ions by self-cooled electrons in a Fourier transform ion
cyclotron resonance mass spectrometer, J. Am. Soc. Mass Spec-
trom. 8 (1997) 793.

[242] Y. Huang, G.-Z. Li, S. Guan, A.G. Marshall, A combined linear
ion trap for mass spectrometry, J. Am. Soc. Mass Spectrom. 8
(1997) 962.

2431 M.W. Senko, C.L. Hendrickson, M.R. Emmett, S.D.-H. Shi,
A.G. Marshall, External accumulation of ions for enhanced
electrospray ionization Fourier transform ion cyclotron reso-
nance mass spectrometry, J. Am. Soc. Mass Spectrom. 8 (1997)
970.

*244] G.S. Jackson, F.M. White, C.L. Hammill, R.J. Clark, A.G. Mar-
shall, Gas phase dehydrogenation of saturated and aromatic cyclic
hydrocarbons by (R}", n = 1-4, J. Am. Chem. Soc. 119 (1997)
7567.

[245] Z. Zhang, W. Li, M. Li, T.M. Logan, S. Guan, A.G. Marshall,
Higher-order structure and dynamics of FK506-binding protein
probed by backbone amide hydrogen/deuterium exchange and
electrospray ionization Fourier transform ion cyclotron resonance
mass spectrometry, in: D.R. Marshak (Ed.), Techniques in Pro-
tein Chemistry, vol. VIII, Academic Press, San Diego, 1997,
p. 703.

[246] K.E. Milgram, F.M. White, K.L. Goodner, C.H. Watson, D.W.
Koppenaal, C.J. Barinaga, B.H. Smith, J.D. Winefordner, A.G.
Marshall, R.S. Houk, J.R. Eyler, High resolution inductively cou-
pled plasma Fourier transform ion cyclotron resonance mass spec-
trometry, Anal. Chem. 69 (1997) 3714.

2471 2. Zhang, W. Li, T.M. Logan, M. Li, A.G. Marshall, Human

recombinant [C22A] FK506-binding protein amide hydrogen ex-
change rates from mass spectrometry match and extend those from
NMR, Protein Sci. 6 (1997) 2203.

248] S.P. Ekern, A.G. Marshall, J. Szczepanski, M. Vala, Photo-induced

complete dehydrogenation of putative interstellar polycyclic aro-
matic hydrocarbon cations: coronene and naphtho[2,3-a]pyrene,
Astrophys. J. Lett. 488 (1997) L39.

[249] J. Marcalo, J.P. Leal, A. Pires de Matos, A.G. Marshall, Gas
phase actinide ion chemistry: FT-ICR/MS study of the reac-
tions of thorium and uranium metal and oxide ions with arenes,
Organometallics 16 (1997) 4581.

[250] G.S. Jackson, C.L. Hendrickson, B.B. Reinhold, A.G. Marshall,
Two plate vs. four-plate azimuthal quadrupolar excitation for
FT-ICR mass spectrometry, Int. J. Mass Spectrom. lon Process.
165/166 (1997) 327.

I, A.G. Marshall, J.
Schmutz, Synthesis and characterization of the platinum cluster
complex P4(PFRs)s, Inorg. Chem. 36 (1997) 5973.

[252] S. Kleckley, H. Wang, I. Olaeji, L. Chow, T.K. Daly, P.R.
Buseck, T. Solouki, A.G. Marshall, Fullerenes and polymers pro-
duced by the chemical vapor deposition method, in: Charac-
terization of Advanced Materials, ACS Symp. Ser. 681 (1998)
51.

vs. Fourier transform spectral analysis for ion cyclotron resonance *253] S. Guan, G.-Z. Li, A.G. Marshall, Effect of ion-neutral collision

mass spectrometry, Anal. Chem. 69 (1997) 1156.
[238] T. Solouki, M.R. Emmett, S. Guan, A.G. Marshall, Detection,
number, and sequence location of sulfur-containing amino acids

mechanism on trapped-ion equation of motion: a new mass spectral
line shape for high-mass trapped ions, Int. J. Mass Spectrom. lon
Process. 167/168 (1998) 185.



XXVi

[254] M. Xu, H.S. Kim, S. Guan, A.G. Marshall, R.C. Dougherty, FT-
ICR analysis of urban air particulates: problems with SRM 1649,
Chemosphere 36 (1998) 167.

[255] Z. Zhang, A.G. Marshall, A universal algorithm for fast and
automated charge state deconvolution of electrospray mass-to-
charge ratio spectra, J. Am. Soc. Mass Spectrom. 9 (1998) 225.

[256] T. Solouki, B.B. Reinhold, C.E. Costello, M. O’'Malley, S. Guan,
A.G. Marshall, Electrospray ionization and matrix-assisted laser
desorption/ionization Fourier transform ion cyclotron resonance
mass spectrometry of permethylated oligosaccharides, Anal. Chem.
70 (1998) 857.

257] M.R. Emmett, F.M. White, C.L. Hendrickson, S.D.-H. Shi, A.G.
Marshall, Application of micro-electrospray liquid chromato-
graphic techniques to FT-ICR MS to enable high-sensitivity bio-
logical analysis, J. Am. Soc. Mass Spectrom. 9 (1998) 333.

[258] A.G. Marshall, C.L. Hendrickson, M.R. Emmett, Recent advances
in Fourier transform ion cyclotron resonance mass spectrometry, in:
E.J. Karjalainen, A.E. Hesso, J.E. Jalonen, U.P. Karjalainen (Eds.),
Advances in Mass Spectrometry, vol. 14, Elsevier, Amsterdam,
1998, p. 221 (Chapter 10).

[259] G.-Z. Li, S. Guan, A.G. Marshall, Comparison of equilibrium
ion density distribution and trapping force in penning, paul, and
combined ion traps, J. Am. Soc. Mass Spectrom. 9 (1998) 473.

[260] S.P. Ekern, A.G. Marshall, J. Szczepanski, M. Vala, Photodisso-
ciation of gas-phase polycylic aromatic hydrocarbon cations, J.
Phys. Chem. 102 (1998) 3498.

[261] Z. Zhang, A.G. Marshall, Method for gradient elution in micro-
flow liquid chromatography, J. High Resolution Chromatogr. 21
(1998) 291.

[262] R.P. Rodgers, F.M. White, D.G. Mcintosh, A.G. Marshall, 5.6 tesla
Fourier transform ion cyclotron resonance mass spectrometer for
analysis of volatile complex mixtures, Rev. Sci. Instrum. 69 (1998)
2278.

[263] S.D.-H. Shi, C.L. Hendrickson, A.G. Marshall, W.J. Simonsick
Jr., D.J. Aeserud, Identification, composition, and asymmetric for-
mation mechanism of glycidyl methacrylate/butyl methacrylate
copolymers up to 7,000 Da from electrospray ionization ultrahigh-
resolution Fourier transform ion cyclotron resonance mass spec-
trometry, Anal. Chem. 70 (1998) 3220.

[264] B.A. Vining, G.-Z. Li, A.G. Marshall, Laser-induced fluorescence
for ion tomography in a penning trap, J. Am. Soc. Mass Spectrom.
9 (1998) 925.

[265] M.A. Freitas, C.L. Hendrickson, M.R. Emmett, A.G. Marshall,
High field FT-ICR mass spectrometry for simultaneous trapping
and gas phase hydrogen/deuterium exchange of peptide ions, J.
Am. Soc. Mass Spectrom. 9 (1998) 1012.

*266] A.G. Marshall, C.L. Hendrickson, G.S. Jackson, Fourier transform
ion cyclotron resonance mass spectrometry: a primer, Mass Spec-
trom. Rev. 17 (1998) 1.

267] M.A. Freitas, S.D.-H. Shi, C.L. Hendrickson, A.G. Marshall, Gas
phase RNA and DNA lons. 1. H/D exchange of the [M=Hjnions
of nucleoside 5monophosphates (GMP, dGMP, AMP, dAMP,
CMP, dCMP, UMP, dTMP), ribose-5-monophosphate (R5P), and
2-deoxyribose-5-monophosphate (dR5P) withODand BS, J.

Am. Chem. Soc. 120 (1998) 10187.

[268] S.D.-H. Shi, C.L. Hendrickson, A.G. Marshall, Counting individ-
ual sulfur atoms in a protein by ultrahigh-resolution Fourier trans-
form ion cyclotron resonance mass spectrometry: experimental
resolution of isotopic fine structure in proteins, Proc. Natl. Acad.
Sci.: USA 95 (1998) 11532.

[269] F. Wang, W. Li, M.R. Emmett, C.L. Hendrickson, A.G. Mar-
shall, Y.-L. Zhang, L. Wu, Z.-Y. Zhang, Conformational and dy-
namic changes o¥ersinia protein tyrosine phosphatase induced
by ligand binding and active site mutation and revealed by H/D
exchange and electrospray ionization Fourier transform ion cy-
clotron resonance mass spectrometry, Biochemistry 37 (1998)
15289.

Publication list/ International Journal of Mass Spectrometry 234 (2004) Xix—xXix

270] R.P. Rodgers, K.V. Andersen, F.M. White, C.L. Hendrickson, A.G.
Marshall, Resolution, elemental composition, and simultaneous
monitoring by Fourier transform ion cyclotron resonance mass
spectrometry of organosulfur species before and after diesel fuel
processing, Anal. Chem. 70 (1998) 4743.

[271] J.W. Kriesel, J. Kdnig, M.A. Freitas, A.G. Marshall, J. Leary, D.T.
Tilley, The synthesis of highly charged organometallic dendrimers
and their characterization by electrospray mass spectrometry and
single crystal X-ray diffraction, J. Am. Chem. Soc. 120 (1998)
12207.

[272] T.A. Fligge, M. Przybylski, J.P. Quinn, A.G. Marshall, Evalua-
tion of heat-induced conformational changes in proteins by na-
noelectrospray Fourier transform ion cyclotron resonance mass
spectrometry, Eur. Mass Spectrom. 4 (1998) 401.

[273] B.A. Vining, R.E. Bossio, A.G. Marshall, Phase correction for
collision model analysis and enhanced resolving power of Fourier
transform ion cyclotron resonance mass spectra, Anal. Chem. 71
(1999) 460.

[274] S.D.-H. Shi, J.J. Drader, C.L. Hendrickson, A.G. Marshall, FT-
ICR mass spectrometry in a high homogeneity 25tesla resistive
magnet, J. Am. Soc. Mass Spectrom. 10 (1999) 265.

275] M.A. Freitas, A.G. Marshall, Rate and extent of gas-phase hy-
drogen/deuterium exchange of bradykinins: evidence for peptide
zwitterions in the gas phase, Int. J. Mass Spectrom. 183 (1999)
221.

[276] U.N. Andersen, S. Konig, J.A. Leary, M.A. Freitas, A.G. Mar-
shall, Characterization of a single crystal cubic prussian blue
Cog(tacn)}(CN);2 cluster by ion trap and Fourier transform ion cy-
clotron resonance mass spectrometry with microelectrospray ion-
ization, J. Am. Soc. Mass Spectrom. 10 (1999) 352.

[277] M.A. Freitas, C.L. Hendrickson, M.R. Emmett, A.G. Marshall,
Gas-phase bovine ubiquitin cation charge state conformations re-
solved by gas-phase hydrogen/deuterium exchange rate and extent,
Int. J. Mass Spectrom. 187 (1999) 565.

[278] F. Wang, W. Li, M.R. Emmett, A.G. Marshall, D. Corson, B.D.
Sykes, Fourier transform ion cyclotron resonance mass spectro-
metric detection of small Ga-induced conformational changes
in the regulatory domain of human cardiac troponin C, J. Am.
Soc. Mass Spectrom. 10 (1999) 703.

279] G.S. Jackson, F.M. White, S. Guan, A.G. Marshall, Matrix-
shimmed ion cyclotron resonance ion trap simultaneously opti-
mized for excitation, detection,quadrupolar axialization, and trap-
ping, J. Am. Soc. Mass Spectrom. 10 (1999) 759.

[280] M.A. Freitas, S. Dillon, R.C. Dougherty, A.G. Marshall, Self-
chemical ionization of diethylzinc, Rapid Commun. Mass Spec-
trom. 13 (1999) 1622.

*281] M.A. Freitas, C.L. Hendrickson, A.G. Marshall, Gas phase acti-
vation energy for unimolecular dissociation of biomolecular ions
determined by focused radiation for gaseous multiphoton en-
ergy transfer (FRAGMENT), Rapid Commun. Mass Spectrom. 13
(1999) 1639.

282] F. Wang, M.A. Freitas, B.D. Sykes, A.G. Marshall, Gas-phase
memory of solution-phase protein conformation: H/D exchange
and Fourier transform ion cyclotron resonance mass spectrometry
of the N-terminal domain of cardiac troponin C, Int. J. Mass
Spectrom. 192 (1999) 319.

[283] W. Li, C.L. Hendrickson, M.R. Emmett, A.G. Marshall, Identifi-
cation of intact proteins in mixtures by alternated capillary liquid
chromatography electrospray ionization and LC-ESI infrared mul-
tiphoton dissociation Fourier transform ion cyclotron resonance
mass spectrometry, Anal. Chem. 71 (1999) 4397.

“[284] J.J. Drader, S.D.-H. Shi, G.T. Blakney, C.L. Hendrickson, D.A.
Laude, A.G. Marshall, Digital quadrature heterodyne detection for
high resolution Fourier transform ion cyclotron resonance mass
spectrometry, Anal. Chem. 71 (1999) 4758.

*285] R.P. Rodgers, E.N. Blumer, M.A. Freitas, A.G. Marshall, Jet fuel
chemical composition, weathering, and identification as a contam-



Publication list/ International Journal of Mass Spectrometry 234 (2004) XiX—xXix

inant at a remediation site, determined by Fourier transform ion
cyclotron resonance mass spectrometry, Anal. Chem. 71 (1999)
5171.

[286] S.D.-H. Shi, C.L. Hendrickson, A.G. Marshall, M.M. Siegel, F.
Kong, G.T. Carter, Structural validation of saccharomicins by
high-resolution and high mass accuracy Fourier transform ion
cyclotron resonance mass spectrometry and infrared multipho-
ton dissociation MS/MS, J. Am. Soc. Mass Spectrom. 10 (1999)
1285.

[287] A.G. Marshall, M.R. Emmett, M.A. Freitas, C.L. Hendrickson,
Z. Zhang, Isotopic amplification, H/D exchange, and other mass
spectrometric strategies for characterization of biomacromolecular
topology and binding sites, in: A.L. Burlingame, S.A. Carr (Eds.),
Mass Spectrometry in Biology and Medicine, Humana Press, To-
towa, NJ, 2000, p. 31.

[288] S.D.-H. Shi, J.J. Drader, M.A. Freitas, C.L. Hendrickson, A.G.
Marshall, Comparison and interconversion of the two most com-
mon frequency-to-mass calibration functions for Fourier transform

ion cyclotron resonance mass spectrometry, Int. J. Mass Spectrom.

196 (2000) 591.

[289] F. He, A.G. Marshall, Weighted quasi-Newton variable-order,
variable-step Adams algorithm for determining site-specific reac-
tion rate constants, J. Phys. Chem. A 104 (2000) 562.

{290] R.P. Rodgers, E.N. Blumer, M.R. Emmett, A.G. Marshall, Effi-
cacy of bacterial bioremediation: demonstration of complete in-
corporation of hydrocarbons into membrane phospholipids from
Rhodococcus hydrocarbon degrading bacteria by electrospray ion-
ization Fourier transform ion cyclotron resonance mass spectrom-
etry, Environ. Sci. Technol. 34 (2000) 535.

2911 F. He, C.L. Hendrickson, A.G. Marshall, Unequivocal determi-
nation of metal atom oxidation state in naked Heme proteins:
Fe(lll)myoglobin, Fe(lll)cytochrome c, Fe(lll)cytochrome b5, and
Fe(lll)cytochrome b5 L47R, J. Am. Soc. Mass Spectrom. 11 (2000)
120.

[292] Y. Wang, S.D.-H. Shi, C.L. Hendrickson, A.G. Marshall, Mass-
selective ion accumulation and fragmentation in a linear octopole
ion trap external to a Fourier transform ion cyclotron resonance
mass spectrometer, Int. J. Mass Spectrom. 198 (2000) 113.

[293] R.P. Rodgers, E.N. Blumer, M.A. Freitas, A.G. Marshall, Com-
plete compositional monitoring of the weathering of transportation
fuels based on elemental compositions from Fourier transform ion

cyclotron resonance mass spectrometry, Environ. Sci. Technol. 34

(2000) 1671.

[294] H.-N. Lee, A.G. Marshall, Theoretical maximal precision for mass-
to-charge ratio, amplitude, and width measurement in ion-counting
mass analyzers, Anal. Chem. 72 (2000) 2256.

295] M.A. Freitas, C.L. Hendrickson, A.G. Marshall, Determination of
relative ordering of activation energy for gas-phase ion unimolecu-
lar dissociation by multiphoton infrared irradiation, J. Am. Chem.
Soc. 122 (2000) 7768.

*[296] R.P. Rodgers, E.N. Blumer, C.L. Hendrickson, A.G. Marshall, Sta-
ble isotope incorporation triples the upper mass limit for determi-

XXVii

*[300] F. He, C.L. Hendrickson, A.G. Marshall, Baseline mass resolution

of peptide isobars: a record for molecular mass resolution, Anal.
Chem. 73 (2001) 647.

[301] A.G. Marshall, C.L. Hendrickson, Charge reduction lowers mass
resolving power for isotopically resolved electrospray ionization
Fourier transform ion cyclotron resonance mass spectra, Rapid
Commun. Mass Spectrom. 15 (2001) 232.

[302] K. Green-Church, P.A. Limbach, M.A. Freitas, A.G. Marshall,
Gas-phase hydrogen/deuterium exchange of positively charged
mononucleotides by use of Fourier transform ion cyclotron reso-
nance mass spectrometry, J. Am. Soc. Mass Spectrom. 12 (2001)
268.

*303] G. van der Rest, F. He, M.R. Emmett, A.G. Marshall, S.J. Gaskell,
Gas-phase cleavage of PTC-derivatized electrosprayed tryptic pep-
tides in an FT-ICR trapped-ion cell: mass-based protein identi-
fication without liquid chromatographic separation, J. Am. Soc.
Mass Spectrom. 12 (2001) 288.

304] K. Qian, R.P. Rodgers, C.L. Hendrickson, M.R. Emmett, A.G.
Marshall, Reading chemical fine print: resolution and identification
of 3000 nitrogen-containing aromatic compounds from a single
electrospray ionization Fourier transform ion cyclotron resonance
mass spectrum of heavy petroleum crude oil, Ener. Fuels 15 (2001)
492.

*[305] R.P. Rodgers, E.N. Blumer, M.A. Freitas, A.G. Marshall, Com-
positional analysis for identification of arson accelerants by elec-
tron ionization Fourier transform ion cyclotron resonance high-
resolution mass spectrometry, J. Forensic Sci. 46 (2001) 268.

[306] F. He, A.G. Marshall, M.A. Freitas, Assignment of gas-phase
dipeptide amide hydrogen exchange rate constants by site-specific
substitution: GlyGly, J. Phys. Chem. B 105 (2001) 2244.

[307] T.L. Quenzer, M.R. Emmett, C.L. Hendrickson, P.H. Kelly, A.G.
Marshall, High sensitivity Fourier transform ion cyclotron reso-
nance mass spectrometry for biological analysis with nano-LC and
microelectrospray ionization, Anal. Chem 73 (2001) 1721.

*308] R.P. Rodgers, C.L. Hendrickson, M.R. Emmett, A.G. Marshall,
M.A. Greaney, K. Qian, Molecular characterization of petropor-
phyrins in crude oil by electrospray ionization Fourier transform
ion cyclotron resonance mass spectrometry, Can. J. Chem. 79
(2001) 546.

[309] R.E. Bossio, S.D. Callahan, A.E. Stiegman, A.G. Marshall, Com-
plexation and molecular speciation in the silica sol-gel process
characterized by electrospray ionization Fourier transform ion-
cyclotron resonance mass spectrometry, Chem. Mater. 13 (2001)
2097.

[310] M.A. Freitas, A.G. Marshall, Gas phase RNA and DNA ions. 2.
Conformational dependence of the gas-phase H/D exchange of
nucleotide-5monophosphates, J. Am. Soc. Mass Spectrom. 12
(2001) 780.

[311] A. Pires de Matos, M.A. Freitas, A.G. Marshall, N. Mar-
qgues, A. Carvalho, P.C. Isolani, G. Vicentini, FT-ICR studies
of polypyrazolyl-1-yl borates of europium(ll) adducts, J. Alloys
Compounds 323/324 (2001) 147.

nation of elemental composition by accurate mass measurement, *312] K. Hakansson, M.R. Emmett, C.L. Hendrickson, A.G. Marshall,

J. Am. Soc. Mass Spectrom. 11 (2000) 835.

[297] M.A. Freitas, C.L. Hendrickson, A.G. Marshall, A.A. Ros-
tom, C.V. Robinson, Competitive binding to the oligopep-
tide binding protein, OppA: in-trap cleanup in an FT-ICR

mass spectrometer, J. Am. Soc. Mass Spectrom. 11 (2000)

1023.
[298] A.G. Marshall, Milestones in Fourier transform ion cyclotron res-

onance mass spectrometry technique development, Int. J. Mass

Spectrom. 200 (2000) 331.
299] Y. Wang, C.L. Hendrickson, A.G. Marshall, Direct optical spec-

troscopy of gas-phase molecular ions trapped and mass-selected
by ion cyclotron resonance: laser-induced fluorescence excitation

spectrum of hexafluorobenzenegfG*), Chem. Phys. Lett. 334
(2001) 69.

High sensitivity electron capture dissociation tandem FT-ICR mass
spectrometry of microelectrosprayed peptides, Anal. Chem. 73
(2001) 3605.

*[313] K. Hakansson, H.J. Cooper, M.R. Emmett, C.E. Costello, A.G.
Marshall, C.L. Nilsson, Electron capture dissociation and infrared
multiphoton dissociation MS/MS of ax-glycosylated tryptic pep-
tide to yield complementary sequence information, Anal. Chem.
73 (2001) 4530.

[314] C.A. Hughey, C.L. Hendrickson, R.P. Rodgers, A.G. Marshall, El-
emental composition analysis of processed and unprocessed diesel
fuel by electrospray ionization Fourier transform ion cyclotron
resonance mass spectrometry, Ener. Fuels 15 (2001) 1186.

*315] C.A. Hughey, C.L. Hendrickson, R.P. Rodgers, A.G. Marshall,
K. Qian, Kendrick mass defect spectroscopy: a compact visual



XXViii

analysis for ultrahigh-resolution broadband mass spectra, Anal.
Chem. 73 (2001) 4676.

[316] G. van der Rest, A.G. Marshall, Noise analysis for two-dimensional
tandem FT-ICR mass spectrometry, Int. J. Mass Spectrom. 208
(2001) 101.

317] K. Qian, W.K. Robbins, C.A. Hughey, H.J. Cooper, R.P. Rodgers,
A.G. Marshall, Resolution and identification of elemental com-
positions for more than 3000 crude acids in heavy petroleum by
negative-ion microelectrospray high field Fourier transform ion cy-
clotron resonance mass spectrometry, Ener. Fuels 15 (2001) 1505.

[318] H.J. Cooper, A.G. Marshall, Electrospray ionization Fourier-
transform ion cyclotron resonance mass spectrometric analysis of
wine, J. Agric. Food Chem. 49 (2001) 5710.

[319] J.M. Llewelyn, W.M. Landing, A.G. Marshall, W.T. Cooper, Elec-
trospray ionization Fourier transform ion cyclotron resonance mass
spectrometry of dissolved organic phosphorus species in a treat-
ment wetland after selective isolation and concentration, Anal.
Chem. 74 (2002) 600.

*[320] H.J. Cooper, R.R. Hudgins, K. Hakansson, A.G. Marshall, Char-
acterization of amino acid side chain losses in electron capture
dissociation, J. Am. Soc. Mass Spectrom. 13 (2002) 241.

[321] L. Schweikhard, J.J. Drader, S.D.-H. Shi, C.L. Hendrickson, A.G.
Marshall, Quadrature detection for the separation of the signals of
positive and negative ions in Fourier transform ion cyclotron res-
onance mass spectrometry, in: F. Anderegg, L. Schweikhard, C.F.
Driscoll (Eds.), Non-Neutral Plasma Physics, vol. IV, American
Institute of Physics, College Park, MD, 2002, p. 647.

[322] R.E. Bossio, A.G. Marshall, Baseline resolution of isobaric phos-
phorylated and sulfated peptides and nucleotides by electro-
spray ionization FT-ICR mass spectrometry: another step to-
ward mass spectrometry-based proteomics, Anal. Chem. 74 (2002)
1674.

[323] C.L. Nilsson, H.J. Cooper, K. Hakansson, A.G. Marshall, Y. Ost-
berg, M. Lavrinovicha, S. Bergstrom, Characterization of the P13
membrane protein oBorrelia burgdorferi by mass spectrometry,

J. Am. Soc. Mass Spectrom. 13 (2002) 295.

[324] A.G. Marshall, C.L. Hendrickson, Fourier transform ion cyclotron
resonance detection: principles and experimental configurations,
Int. J. Mass Spectrom. 215 (2002) 59.

[325] Z. Wu, C.L. Hendrickson, R.P. Rodgers, A.G. Marshall, Composi-
tion of military explosives by electrospray ionization Fourier trans-
form negative ion cyclotron resonance mass spectrometry, Anal.
Chem. 74 (2002) 1879.

[326] K. Hakansson, T.L. Quenzer, A.G. Marshall, M.R. Emmett, Fourier
transform ion cyclotron resonance mass spectrometry for peptide
analysis, in: J. Silberring, R. Ekman (Eds.), Mass Spectrometry

and Hyphenated Techniques in Neuropeptide Research, John Wiley

& Sons, 2002, p. 323 (Chapter 13).

327] A.G. Marshall, C.L. Hendrickson, S.D.-H. Shi, Scaling MS
plateaus with high-resolution FTICR MS, Anal. Chem. 74 (2002)
252A.

[328] C.A. Hughey, R.P. Rodgers, A.G. Marshall, K. Qian, W.R. Rob-
bins, Identification of acidic NSO compounds in crude oils
of different geochemical origins by negative ion electrospray
Fourier transform ion cyclotron resonance mass spectrometry, Org.
Geochem. 33 (2002) 743.

*{329] C.A. Hughey, R.P. Rodgers, A.G. Marshall, Resolution of 11,000
compositionally distinct components in a single electrospray ion-
ization Fourier transform ion cyclotron resonance mass spectrum
of crude oil, Anal. Chem. 74 (2002) 4145.

[330] A.C. Stenson, W.M. Landing, A.G. Marshall, W.T. Cooper, loniza-
tion and fragmentation of humic substances in electrospray ioniza-
tion Fourier transform ion cyclotron resonance mass spectrometry,
Anal. Chem. 74 (2002) 4397.

[331] M. Wigger, J.R. Eyler, S.A. Benner, W. Li, A.G. Marshall, Fourier
transform-ion cyclotron resonance mass spectrometric identifica-
tion and screening of non-covalent complexes Hck Src homology

Publication list/ International Journal of Mass Spectrometry 234 (2004) Xix—xXix

2 domain receptor and ligands from a 324 peptide combinatorial
library, J. Am. Soc. Mass Spectrom. 13 (2002) 1162.

*332] B. Cage, M.A. McFarland, C.L. Hendrickson, N.S. Dalal, A.G.
Marshall, Resolution of individual component fluorescence life-
times from a mixture of trapped ions by laser-induced fluores-
cencelion cyclotron resonance, J. Phys. Chem. A. 106 (2002)
10033.

*[333] B.E. Wilcox, C.L. Hendrickson, A.G. Marshall, Improved ion ex-
traction from a linear octopole ion trap: SIMION analysis and ex-
perimental demonstration, J. Am. Soc. Mass Spectrom. 13 (2002)
1304.

[334] H.J. Cooper, C.L. Hendrickson, R.J. Cross Jr.,, M. Saunders,
A.G. Marshall, Direct detection and quantitation of He@C
by ultrahigh-resolution Fourier transform ion cyclotron reso-
nance mass spectrometry, J. Am. Soc. Mass Spectrom. 13 (2002)
1349.

335] T.T. Lam, J.K. Lanman, M.R. Emmett, C.L. Hendrickson, A.G.
Marshall, P.E. Prevelige, Mapping of protein:protein contact sur-
faces by hydrogen/deuterium exchange followed by on-line HPLC
electrospray ionization Fourier transform ion cyclotron resonance
mass analysis, J. Chromatogr. A 982 (2002) 85.

[336] K. Hakansson, R.A.J. O’Hair, R.R. Hudgins, A.G. Marshall, Elec-
tron capture dissociation and infrared multiphoton dissociation of
oligodeoxynucleotide dications, J. Am. Soc. Mass Spectrom. 14
(2003) 23.

337]J. Lanman, T.-K.T. Lam, S. Barnes, M. Sakalian, M.R. Emmett,
A.G. Marshall, P.E. Prevelige Jr., Identification of novel interac-
tions in HIV-1 capsid protein assembly by high-resolution mass
spectrometry, J. Mol. Biol. 325 (2003) 759 (correction J. Mol.
Biol. 334 (2003) 1133).

*[338] A.C. Stenson, A.G. Marshall, W.T. Cooper, Exact masses and
chemical formulas of individual suwannee river fulvic acids from
ultrahigh resolution electrospray ionization Fourier transform ion
cyclotron resonance mass spectra, Anal. Chem. 75 (2003) 1275.

[339] P.R. Giunta, R.E. Bossio, A.E. Stiegman, A.G. Marshall, Photo-
chemically generated polyacrylonitrile-silica nanocomposites: op-
timized fabrication and characterization, Chem. Mater. 15 (2003)
1289.

[340] C.K. Fagerquist, R.R. Hudgins, M.R. Emmett, K. Hakansson, A.G.
Marshall, An antibiotic linked to peptides is released by electron
capture dissociation Fourier transform ion cyclotron resonance
mass spectrometry, J. Am. Soc. Mass Spectrom. 14 (2003) 302
(correction, p. 682).

341] R.E. Bossio, R.R. Hudgins, A.G. Marshall, Gas-phase photo-
chemistry can distinguish different conformations of unhydrated
photoaffinity-labeled peptide ions, J. Phys. Chem. B 107 (2003)
3284.

*342] T.M. Schaub, C.L. Hendrickson, K. Qian, J.P. Quinn, A.G. Mar-
shall, High-resolution field desorption ionization Fourier transform
ion cyclotron resonance high-resolution mass analysis of non-polar
molecules, Anal. Chem. 75 (2003) 2172.

*[343] H.J. Cooper, M.A. Case, G.L. McLendon, A.G. Marshall, Electro-
spray ionization Fourier transform ion cyclotron resonance mass
spectrometric analysis of metal-ion selected dynamic protein li-
braries, J. Am. Chem. Soc. 125 (2003) 5331.

[344] A.G. Marshall, Fourier transform ion cyclotron resonance, in: M.L.
Gross, R.M. Caprioli (Eds.), Encyclopedia of Mass Spectrometry,
vol. 1, in: P.B. Armentrout (Ed.), Chemistry and Physics of Gas-
Phase lons, Elsevier, Amsterdam, 2003, p. 131.

*[345] K. Hakansson, M.J. Chalmers, J.P. Quinn, M.A. McFarland,
C.L. Hendrickson, A.G. Marshall, Combined electron capture
and infrared multiphoton dissociation for multistage MS/MS
in an FT-ICR mass spectrometer, Anal. Chem. 75 (2003)
3256.

*[346] H.J. Cooper, R.R. Hudgins, K. Hakansson, A.G. Marshall, Sec-
ondary fragmentation of linear peptides in electron capture disso-
ciation, Int. J. Mass Spectrom. 228 (2003) 723.



Publication list/ International Journal of Mass Spectrometry 234 (2004) XiX—xXix

347] 2. Wu, S. Jernstrom, C.A. Hughey, R.P. Rodgers, A.G. Marshall,
Resolution of 10,000 compositionally distinct components in po-
lar coal extracts by negative-ion electrospray ionization Fourier
transform ion cyclotron resonance mass spectrometry, Ener. Fuels
17 (2003) 946.

[348] A.G. Marshall, A. Street, Accurate mass measurement: a high-
field magnet takes full analytical advantage of nature’s isotopic
complexity, Eur. Biopharm. Rev. (summer issue) (2003) 74.

349] M.J. Chalmers, J.P. Quinn, G.T. Blakney, M.R. Emmett, H. Mis-
chak, S.J. Gaskell, A.G. Marshall, Liquid chromatography—Fourier
transform ion cyclotron resonance mass spectrometric character-
ization of protein kinase C phosphorylation, J. Proteome Res. 2
(2003) 373.

[350] H.J. Cooper, K. Hakansson, A.G. Marshall, R.P. Hudgins, K.F.
Haselmann, F. Kjeldsen, B.A. Budnik, N.C. Polfer, R.A. Zubarev,
The diagnostic value of amino acid side-chain losses in electron
capture dissociation of polypeptides, Eur. J. Mass Spectrom. 9
(2003) 221.

[351] B.G. Reuben, Y. Ritov, O. Geller, M.A. McFarland, A.G. Marshall,
C. Lifshitz, Applying a new algorithm for obtaining site specific

XXiX

energy for unimolecular dissociation of a non-covalent gas-phase
peptide:substrate complex by infrared multiphoton dissociation
Fourier transform ion cyclotron resonance mass spectrometry, J.
Am. Soc. Mass Spectrom. 14 (2003) 1282.

*[353] K. H&kansson, M.R. Emmett, A.G. Marshall, P. Davidsson, C.L.

Nilsson, Structural analysis of 2D-gel-separated glycoproteins from
human cerebrospinal fluid by tandem high resolution mass spec-
trometry, J. Proteome Res. 2 (2003) 581.

[354] P. Mehndiratta, W.J. Walton, J.T. Hare, S. Pulido, G. Parthasarathy,
M.R. Emmett, A.G. Marshall, T.M. Logan, Expression, purifi-
cation, and characterization of avian Thy-1 from Lecl mam-
malian and Tn5 insect cells, Protein Exp. Purif. 33 (2004)
274.

[355] R.E. Bossio, N.W. Hoffman, T.R. Cundari, A.G. Marshall,
Gas-phase ligand exchange in square planar Rh(l) com-
plex proceeds by dissociative exchange: electrospray ionization
FT-ICR MS and DFT evidence, Organometallics 23 (2004)
144.

*356] A.G. Marshall, R.P. Rodgers, Petroleomics: the next grand chal-

lenge for chemical analysis, Acc. Chem. Res. 37 (2004) 53.

rate constants for H/D exchange of the gas phase proton-bound *357] F. He, M.R. Emmett, K. Hakansson, C.L. Hendrickson, A.G. Mar-

arginine dimer, Chem. Phys. Lett. 380 (2003) 88.
[352] M. Schéfer, C. Schmuck, M. Heil, H.J. Cooper, C.L. Hendrickson,
M.J. Chalmers, A.G. Marshall, Determination of the activation

shall, Theoretical and experimental prospects for protein identifi-
cation based solely on accurate mass measurement, J. Proteome
Res. 3 (2004) 61.



