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BIOGRAPHICAL MEMOIR NOEL SYDNEY HUSH: SUPPLEMENTARY 

MATERIAL 

 

Career outline 

BSc (Sydney), 1946, with Honours in Organic Chemistry 

MSc (Sydney), 1948 

DSc (Manchester), 1959 

1946–48 Held Dunlop Research Fellowship, University of Sydney 

1948–49 Teaching Fellow in Chemistry, University of Sydney 

1949–54 Assistant Lecturer in Physical Chemistry, University of Manchester 

1954-63 Lecturer in Physical and Inorganic Chemistry, University of Bristol 

1965–56 Theoretical Consultant, Ministry of Supply 

1960–61 Visiting Research Fellow, Department of Theoretical Physics, Australian 

National University 

1962–66 Visiting Scientist, Brookhaven National Laboratory, New York, July–Sept 

1962 and Sep 1966 

1963–71 Reader in Inorganic Chemistry, University of Bristol 

1966–67 Visiting Professor, Institute of Biophysics, Florida State University, Oct 

1966–March 1967 

1969 Frontiers in Chemistry Lecturer and Visiting Professor, Case Western Reserve 

University, Cleveland, Ohio, March–April  

1971  Professor of Theoretical Chemistry, University of Sydney 

1989 Retirement, Emeritus in Chemistry, then affiliated with School of Molecular 

Biosciences, University of Sydney 

 

 

Honours and awards 

 

1977 Fellow of the Australian Academy of Science (FAA) 

1977 Fellow of the Royal Australian Chemical Institute (FRACI) 

1988 Fellow of the Royal Society (FRS) 

1990 Centenary Medal of the Royal Society of Chemistry 

1993 Officer of the Order of Australia (AO) 

1994 Matthew Flinders Medal and Lecture from the Australian Academy of Science  

1999 Foreign Member of the American Academy of Arts and Sciences 

2000 Inaugural David Craig Medal and Lecture of the Australian Academy of Science 

2001 Australian Federation Centenary Medal  

2005 Physical Division Medal of the Royal Australian Chemical Institute (FRACI) 

2007 Welch Award 

2010 Fellow of the Royal Society of New South Wales (FRNS) 

2011 Foreign Associate of the National Academy of Sciences of USA. 

2014 Ahmed Zewail Prize for Molecular Science 
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1958 

Hush, NS (1958). Adiabatic rate processes at electrodes. I. Energy-charge relationships. The 
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separation in salts of divalent iron-group ions. The Journal of Chemical Physics 28, 244–
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1960 

Hush, NS (1960). Contributions to discussions on electron transfer processes. Discussions of 
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1961 

Hush, NS (1961). Adiabatic theory of outer sphere electron-transfer reactions in solutions. 

Transactions of the Faraday Society 57, 557–580. 

1962 

Dodd, JW, Hopton, FJ & Hush, NS (1962). Electronic spectra of aza-benzene anions. 

Proceedings of the Chemical Society 143, 61–62.  

Hush, NS (1962). 7-coordinated transition complexes in inorganic substitution reactions. 

Australian Journal of Chemistry 15, 378–382. 
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Blackledge, J & Hush, NS (1963). Mechanism of the Zn2+/Zn(Hg) exchange: Part 2: catalysis 

by halide and thiocyanate ions. Journal of Electroanalytical Chemistry 5, 435–449. 

Hopton, FJ & Hush, NS (1963). The electronic absorption spectrum of the benzyl anion. 

Molecular Physics 6, 209–213. 
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Hush, NS (1967). Intervalence-transfer absorption. Part 2. Theoretical considerations and 

spectroscopic data. Pages 391–444 in Progress in Inorganic Chemistry, ed. by FA Cotton. 

John Wiley & Sons, London. 

Hush, NS & Rowlands, JR (1967). Hyperfine structure in the electron spin resonance spectra 

of reduced porphins. Journal of the American Chemical Society 89, 2976–2979. 

Hush, NS & Yandle, JR (1967).  Calculation of dipole moments of some heterocyclic 

molecules by the CNDO molecular orbital method. Chemical Physics Letters 1, 493–494. 
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Letters 8, 179–182. 

Hush, NS & Woolsey, IS (1971). The electronic absorption spectra of phthalocyanine 

monomers and dimers. Molecular Physics 21, 465–474. 

Linder, RE, Rowlands, JR & Hush, NS (1971). Magnetic circular dichroism and theoretical 

studies of the excited states of magnesium phthalocyanine negative ions. Molecular 

Physics 21, 417–437.  
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transition metal complexes. The Journal of Chemical Physics 57, 3503–3510. 

Dyke JM & Hush, NS (1972). A spectroscopic study of Eu(III)/Eu(II) and Sm(III)/Sm(II) 

solutions in acetonitrile obtained by controlled-potential reduction. Journal of 

Electroanalytical Chemistry and Interfacial Electrochemistry 36, 337–347. 

Hush, NS & Williams, ML (1972). Finite electric field valence shell calculations of 

polarizability gradients and Raman depolarization ratios for diatomic molecules. 

Theoretica Chimica Acta (Berlin) 26, 141–146. 

Hush, NS & Williams, ML (1972). Finite electric field valence-shell calculations of 

molecular hyperpolarizabilities. Theoretica Chimica Acta (Berlin) 25, 346–351. 

Hush, NS & Woolsey, IS (1972). A study of the reduced species of cobalt and nickel 
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Hush, NS & Dyke, JM (1974). Current-potential relationships in the reduction of samarium 
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Journal of Electroanalytical Chemistry and Interfacial Electrochemistry 53, 253–260. 

Hush, NS, Dyke, JM, Williams, ML & Woolsey, IS (1974). Electronic spectra of metal 

corrole anions. Journal of the Chemical Society, Dalton Transactions 4, 395–399. 

Hush, NS & Williams, ML (1974). Carbon monoxide bond length, force constant and 

infrared intensity variations in strong electric fields: Valence-shell calculations, with 

applications to properties of adsorbed and complexed CO. Journal of Molecular 

Spectroscopy 50, 349–368. 

Hush, NS & Woolsey, IS (1974). Optical and electron spin resonance spectra of cobalt 

complexes related to vitamin B12. Journal of the Chemical Society, Dalton Transactions 1, 
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Hush, NS (1975). Inequivalent XPS binding energies in symmetrical delocalized mixed-

valence complexes. Chemical Physics 10, 361–366.  

Hush, NS & Cheung, AS (1975). Ionization potentials and donor properties of nucleic acid 

bases and related compounds. Chemical Physics Letters 34, 11–13. 

Hush, NS, Cheung, AS & Hilton, PR (1975). Binding energies of π- and “lone-pair”-levels in 

mono- and diaza-phenanthrenes and anthracenes: an He(I) photoelectron spectroscopic 

study. Journal of Electron Spectroscopy and Related Phenomena 7, 385–400. 

1976 

Bacskay, GB & Hush, NS (1976). Theoretical study of the N+
2 molecular ion. Chemical 

Physics 16, 219–227. 

Beattie, JK, Hush, NS & Taylor, PR (1976). Electron delocalization in the mixed-valence μ-

pyrazine-decaamminediruthenium(5+) ion. Inorganic Chemistry 15, 992–993. 

Clack, DW, Hush, NS & Woolsey, IS (1976). Reduction potentials of some metal 

phthalocyanines. Inorganica Chimica Acta 19, 129–132. 

Hilton, PR, Nordholm, S & Hush, NS (1976). Molecular photoionization cross sections 

calculated by an effective plane wave method. Chemical Physics 15, 345–361. 

Taylor, PR, Bacskay, GB, Hush, NS & Hurley, AC (1976). The coupled-pair approximation 

in a basis of independent-pair natural orbitals. Chemical Physics Letters 41, 444–449.  

1977 

Beattie, JK, Hush, NS, Taylor, PR, Raston, CL & White, AH (1977). Crystal structure of µ-

pyrazine-bis(penta-ammineruthenium) penta-(bromide chloride)-water (1/4). Journal of 

the Chemical Society, Dalton Transactions 11, 1121–1124. 

Gready, JE, Bacskay, GB & Hush, NS (1977). Finite-field method calculations of molecular 

polarisabilities. I. Theoretical basis and limitations of SCF and Galerkin treatments. 

Chemical Physics 22, 141–150. 

Gready, JE, Bacskay, GB & Hush, NS (1977). Finite-field method calculations of molecular 

polarisabilities. II. Theoretical analysis of the correlation corrections with application to 

some pseudo-two-electron systems. Chemical Physics 23, 9–22. 

Gready, JE, Bacskay, GB & Hush, NS (1977). Finite-field method calculations. III. Dipole 

moment gradients, polarisability gradients and field-induced shifts in bond lengths, 
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vibrational levels, spectroscopic constants and dipole functions - application to lithium 

hydride. Chemical Physics 24, 333–341. 

Hilton, PR, Nordholm, S & Hush, NS (1977). The ground state inversion potential method: 

application to the calculation of photoionization cross sections. The Journal of Chemical 

Physics 67, 5213–5223. 

Hush, NS & Cheung, AS (1977). Study of valence-level splitting in a porphin-type π-cation 

dimer by He(I) photoelectron spectroscopy. Chemical Physics Letters 47, 1–4. 

Hush, NS & Süzer, S (1977). Satellite structure in the atomic UV photoelectron spectra of 

Zn, Cd, and Hg observed at different wavelengths. Chemical Physics Letters 46, 411–414. 

Süzer, S, Hilton, PR, Hush, NS & Nordholm, S (1977). UV Subshell photoionisation cross-

section of atomic Zn, Cd, and Hg: experiment and theory. Journal of Electron 

Spectroscopy and Related Phenomena 12, 357–374. 

Süzer, S & Hush, NS (1977). Satellites in the 304 AA photoelectron spectrum of Xe. Journal 

of Physics B: Atomic and Molecular Physics 10, L705. 

1978 

Cribb, PH, Nordholm, S & Hush, NS (1978). Calculation of tunnelling and over-barrier decay 

rates by a generalised method of beats. Chemical Physics 29, 31–41. 

Cribb, PH, Nordholm, S & Hush, NS (1978). Theory of unimolecular reactions in one 

dimension.  Chemical Physics 29, 43–54. 

Gready, JE, Bacskay, GB & Hush, NS (1978). Comparison of multipole moment expansions 

by direct summation or finite-field SCF methods with full electrostatic interaction 

energies: application to CO and N2. Chemical Physics 31, 375–390. 

Gready, JE, Bacskay, GB & Hush, NS (1978). Finite-field method calculations. IV. Higher-

order moments, dipole moment gradients, polarisability gradients and field-induced shifts 

in molecular properties: application to N2, CO, CN−, HCN and HNC. Chemical Physics 

31, 467–483. 

Gready, JE, Bacskay, GB & Hush, NS (1978). Calculation of electrostatic interaction 

energies in physisorption studies of ionic surfaces. Journal of the Chemical Society, 

Faraday Transactions 2, 1430–1440. 

Taylor, PR, Bacskay, GB, Hush, NS & Hurley, AC (1978). Unlinked cluster effects in 

molecular electronic structure. I. The HCN and HNC molecules. The Journal of Chemical 

Physics 69, 1971–1979. 
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Taylor, PR, Bacskay, GB, Hush, NS & Hurley, AC (1978). Unlinked cluster effects in 

molecular electronic structure. II. Pair correlations in the molecules HCN and HNC. The 

Journal of Chemical Physics 69, 4669–4677. 

1979 

Cribb, PH, Nordholm, S & Hush, NS (1979). A density matrix approach to double well 

transfer: effects of asymmetry on the tunneling rate. Chemical Physics 44, 315–335. 

Cribb, PH, Nordholm, S & Hush, NS (1979). A general theoretical approach to tunneling 

transfer and dissociation. Pages 139–144 in Tunneling in Biological Systems, ed. by B 

Chance, DC Devault, H Frauenfelder, RA Marcus, JR Schrieffer & N Sutin. Academic 

Press, New York. 

Gready, JE, Bacskay, GB & Hush, NS (1979). On the absolute signs of the CH and CN 

dipole moment derivatives of HCN. The Journal of Chemical Physics 70, 1071–1072. 

Hilton, PR, Nordholm, S & Hush, NS (1979). Photoionization cross section of water by an 

atomic extrapolation method. Chemical Physics Letters 64, 515–518. 

Hush, NS, Hilton, PR & Nordholm, S (1979). Calculation of atomic and molecular 

photoionization cross sections using the ground state inversion potential method. Journal 

of Electron Spectroscopy and Related Phenomena 15, 101–107. 

John, IG, Bacskay, GB & Hush, NS (1979). Finite field method calculations. V. Raman 

scattering activities and infrared absorption intensities for H2O, D2O, CH4 and CD4. 

Chemical Physics 38, 319–328. 

Taylor, PR, Bacskay, GB, Hush, NS & Hurley, AC (1979). Unlinked cluster effects in 

molecular electronic structure. III. Potential curve for the CN− ion and the adiabatic 

electron affinity of CN. The Journal of Chemical Physics 70, 4481–4490. 

1980 

Cribb, PH, Nordholm, S & Hush, NS (1980). The role of tunnelling in light atom diffusion in 

metals: a comparison of resonant and non-resonant theoretical approaches. Chemical 

Physics 47, 135–147. 

Hilton, PR, Nordholm, S & Hush, NS (1980). Ground-state inversion method applied to 

calculation of molecular photoionization cross-sections by atomic extrapolation: 

interference effects at low energies. Journal of Electron Spectroscopy and Related 

Phenomena 18, 101–119. 
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Hush, NS (1980). Electron delocalization, structure and dynamics in mixed-valence systems. 

Pages 151–188 in Mixed-Valence Compounds, ed. by DB Brow. D Reidel Publishing Co., 

Dordrecht. 

Hush, NS (1980). On the calculation of intensities of molecular vibrational transitions and of 

Raman scattering due to molecular vibrations. Pages 1.7.1–1.7.24 in Molecular Physics 

and Quantum Chemistry: into the 80's. Workshop on molecular physics and quantum 

chemistry, Wollongong, February 1980. University of Wollongong, Wollongong. 

Hush, NS, Edgar, A & Beattie, JK (1980). Single-crystal EPR study of a mixed-valence 

ruthenium dimer ion: the ground state of the Creutz-Taube complex. Chemical Physics 

Letters 69, 128–133. 

John, IG, Bacskay, GB & Hush, NS (1980). Finite field method calculations. VI. Raman 

scattering activities, infrared absorption intensities and higher-order moments: SCF and CI 

calculations for the isotopic derivatives of H2O and SCF calculations for CH4. Chemical 

Physics 51, 49–60. 

Taylor, PR, Bacskay, GB, Hush, NS & Hurley, AC (1980). Unlinked cluster effects in 

molecular electronic structure. Pages 1.3.1–1.3.22 in Molecular Physics and Quantum 

Chemistry: into the 80's. Workshop on molecular physics and quantum chemistry, 

Wollongong, February 1980. University of Wollongong, Wollongong. 

1982 

Cribb, PH, Nordholm, S & Hush, NS (1982). A comparison of tunneling transfer theories for 

asymmetric isomerization reactions. Chemical Physics 69, 259–266. 

Gready, JE, Bacskay, GB & Hush, NS (1982). Comparison of the effects of symmetric versus 

asymmetric H bonding on 2H and 17O nuclear quadrupole coupling constants: application 

to formic acid and the hydrogen diformate anion. Chemical Physics 64, 1–17. 

Hush, NS (1982). Parameters of electron-transfer kinetics. Pages 301–332 in Mechanistic 

Aspects of Inorganic Reactions, ed. by DB Rorabacher & JF Endicott. American Chemical 

Society Symposium Series 198, Washington, D.C. 

1983 

Hush, NS (1983). Thermal and optical electron transfer probabilities in biological systems. 

Inorganica Chimica Acta 79, 55. 

Swanton, DJ, Bacskay, GB & Hush, NS (1983). An ab initio SCF calculation of the dipole- 

moment derivatives and infrared-absorption intensities of the water-dimer molecule. 

Chemical Physics 82, 303–315. 
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Swanton, DJ, Bacskay, GB, Willett, GD & Hush, NS (1983). Structure and relative stabilities 

of isomers of C2H2N+: an ab initio molecular orbital study. Journal of Molecular 

Structure: Theochem 91, 313–323. 

1984 

Armstrong, RS, Beattie, JK, del Favero, P, Ellis, VM & Hush, NS (1984). Electronic and 

resonance Raman spectroscopic evidence for identification of μ-trihalobi(triammine-

ruthenium)(2+) ions as delocalized Ru(II,III) mixed-valence complexes. Inorganica 

Chimica Acta 89, L33–L34. 

Hush, NS, Beattie, JK & Ellis, VM (1984). Electronic spectra of tris(μ-

halo)bis(triammineruthenium)(2+) ions: evidence for delocalized mixed-valence D3h 

Ru(II,III) ground states. Inorganic Chemistry 23, 3339–3342. 

Swanton, DJ, Bacskay, GB & Hush, NS (1984). An ab initio SCF calculation of the 

polarizability tensor, polarizability derivatives and Raman scattering activities of the 

water- dimer molecule. Chemical Physics 83, 69–75. 

1985 

Cummins, PL, Bacskay, GB & Hush, NS (1985). Ab initio quantum chemical studies of  

electric field gradients in the hydrogen-bonded N2–HF and N2–HCl complexes. The 

Journal of Physical Chemistry 89, 2151–2155.  

Cummins, PL, Bacskay, GB, Hush, NS, Halle, B & Engström, S (1985). The effect of 

intermolecular interactions on the 2H and 17O quadrupole coupling constants in ice and 

liquid water. The Journal of Chemical Physics 82, 2002–2013. 

Hush, NS (1985). Distance dependence of electron transfer rates. Coordination Chemistry 

Reviews 64, 135–157. 

Hush, NS, Paddon-Row, MN, Cotsaris, E, Oevering, H, Verhoeven, JW & Heppener, M. 

(1985). Distance dependence of photoinduced electron transfer through non-conjugated 

bridges. Chemical Physics Letters 117, 8–11. 

Rendell, APL, Bacskay, GB & Hush, NS (1985). The validity of electrostatic predictions of 

the shapes of van der Waals dimers. Chemical Physics Letters 117, 400–408. 

1986 

Cummins, PL, Rendell, APL, Swanton, DJ, Bacskay, GB & Hush, NS (1986). The role of 

electrostatics in molecular interactions: prediction of shapes and electronic properties of 

weakly bound complexes. International Reviews in Physical Chemistry 5, 139–146. 
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