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FOREWORD

Nicholas A. Besley (1972–2021)

Jonathan D. Hirsta, Andrew M. Tealea, Anthony J. Stacea and Peter J. Knowlesb

aSchool of Chemistry, University of Nottingham, University Park, Nottingham, NG7 2RD United Kingdom; bSchool of Chemistry, Cardiff
University, Main Building, Park Place, Cardiff CF10 3AT, United Kingdom

Our dear friend and colleague Nicholas ‘Nick’ A. Besley
died on 27th June 2021, aged 48, after falling from his
bicycle and sustaining a catastrophic brain injury. He
leaves behind his wife, Elena, and their daughter, Emily,
his parents, and a brother, Adam. Elena (neé Bichout-
skaia) and Nick married in 2007. They were our col-
leagues in the School of Chemistry at the University of
Nottingham for many years, and Elena continues to be.
Nick’s sudden death has taken from us an outstanding
theoretical chemist at the height of his career, one which
made significant contributions to a wide range of topics
[1–133]. We are honoured to remember Nick’s scientific
achievements in this Special Issue.

Nick was born 23rd December, 1972, in Wickford,
Essex, to Alan Besley, a draughtsman, and Dee (neé
Wells), who worked in a bank. He grew up in Thun-
dersley, Essex and attended local schools: Thundersley
County Junior School, TheDeanes School and South East
Essex Sixth Form College.

Nick was the first in his extended family to go to uni-
versity and graduated from the University of Sussex in
1994 with a first class BSc (Hons) in Chemical Physics.
Two of the authors of this foreword (Peter andTony)were
academics in the School of Chemistry at Sussex when
Nick embarked on his degree. Peter remembers meeting
Nick in his first year at Sussex and the ease with which he
sailed through challenging modules in pure mathematics
that his predecessors on the degree had foundmuchmore
difficult. Nick excelled at Sussex, winning the Chatt Prize
andMolecular Sciences School Prize, and his undergrad-
uate studies led to several published papers [1–3]. The
first was written with Tony McCaffery and co-workers
and put forward a classical representation of dynami-
cal angular momentum models for rotational transfer in
polyatomicmolecules [1]. Nick’s undergraduate research
also yielded a study on prediction of the stability of iron
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clusters [2]. This 1995 paper described work with Tony
Stace and the late Roy Johnston. Years later, Nick would
again collaborate with Tony, publishing papers on helium
nanodroplets in 2005 and 2015 [24,79], as colleagues at
the University of Nottingham.

After his BSc, Nick stayed on at the University of Sus-
sex to undertake a D. Phil. with Peter Knowles. During
this period he re-located with Peter to the University
of Birmingham and he continued his PhD there. Nick
worked on two complementary projects. The first was
a new piece of theory and software to extend accurate
methods to larger molecules. The second focused on
computing ab initio the potential energy surface of a
prototypical reaction of a heavy atom with a heavy-light
diatomic: Cl(2P)+ HCl → ClH+Cl(2P). The work was
published [5] by Nick and Peter in collaboration with
Jonathan Connor (Manchester) and George Schatz (then
at the Argonne National Laboratory).

In 1997, Nick moved to the sunny climes of southern
California, taking a postdoctoral position at the Scripps
Research Institute with Jonathan Hirst. In 2019, Nick in
his inaugural lecture, marking his promotion to full pro-
fessor, described with his distinctive sense of humour
moving from a house with no central heating in Birming-
ham to a house with no central heating in SanDiego, Cal-
ifornia! The physical climate of San Diego really suited
Nick’s love of cycling, running and swimming. And the
intellectual climate was one where he thrived. A rigor-
ous training in quantum chemistry served Nick well, as
he studied the theory of the electronic of amides and
proteins [4,6–10]. This led to the development of what
are still today the most accurate calculations of protein
circular dichroism (CD) spectra [8]. Nick continued to
collaboratewith Jonathan [20,25,50,83,91] and towork in
this area [21,31], but his contributions to computational
spectroscopy were to become much broader.
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Figure 1. Left to right: Nick, Andrew Gilbert, Arantxa Sanz, Peter Gill and Jonathan Hirst shortly after Nick’s arrival at the University of
Nottingham in 1999. Photograph courtesy of Mike George.

Returning to the UK in 1999, Nick took a postdoctoral
position with Peter Gill, who himself had just taken up a
chair at the University of Nottingham (Figure 1).

With Peter, Nick deepened his knowledge of quan-
tum chemistry, developing the theory of intracules
[12,14,15,17,18]: two-electron functions that are well
suited to studying inter-electronic interactions and the
effects of electron correlation. The study of intracules
[23,27,30] was the basis for a prestigious 5-year EPSRC
Advanced Research Fellowship, which Nick was awarded
in 2002. He became a significant contributor to the quan-
tum chemistry software suite, Q-Chem [11,29,73,132],
notably the maximum overlap method (MOM) for self-
consistent field calculations of excited states [38], which
arose from a sabbatical visit in 2007 with Peter Gill,
who had moved to the Australian National University.
The MOM helps maintain the target non-Aufbau orbital
occupations and is a practical implementation of the so-
called �-SCF method. It has found widespread utility,
as reflected in several hundred citations of the paper.
One of its more recent applications has been to ultrafast
nonadiabatic dynamics [120].

Around this time, Nick’s research horizons expanded
further. He embarked on what was to become a partic-
ularly productive and long-standing collaboration with
Nottingham colleague Mike George, centred on vibra-
tional spectroscopy (Figure 2).

Their first paper was a time-resolved IR spectroscopic
study of benzoyl radicals [13]. They went on to work

together with a jointly supervised PhD student (and sub-
sequently postdoc), Magnus Hanson-Heine (Figure 2),
on calculating anharmonic frequencies [55,56], includ-
ing for open-shell singlet excited states [62,78,111] and
excited triplet states [102]. Nick, Magnus and Mike col-
laborated on many studies of systems of photochemi-
cal significance [70,92,114] and on many types of spec-
troscopy, including non-resonant and resonant X-ray
emission spectroscopy [90,97,100]. They introduced a
scaled CIS(D) based method for the calculation of
valence and core electron ionization energies [113].

Nickmodelledmolecules at surfaces [16,19,22], devel-
oping collaborations with colleagues in Nottingham’s
School of Physics and Astronomy [16]. Interactions
of molecules with nanotubes attracted Nick’s attention
[28,36]. The need for computationally efficient routes to
vibrational spectra of relatively largemolecules prompted
Nick to explore partial Hessian approaches [32,34,35].
Analogously efficient approaches to the calculation of
electronic excited states of large molecular systems was
another area of interest. A scheme for focusing on a sub-
set of single excitations localised on the solute molecule
[19] enabled calculations on fluorophores in complex
molecular milieu, such as proteins and phospholipid
membranes [41,43,51,52]. Nick also applied more estab-
lished hybrid QM/MM methods to calculate the spec-
troscopy of molecules in water [63]. Explicit represen-
tation of the solvent molecules was often important
[77]. The restricted excitation subspace approximation
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Figure 2. Nick in the Nottingham sunshine, with long-standing collaborators Mike George (right) and Magnus Hanson-Heine (centre).
Photograph courtesy of Mike George.

Figure 3. Nick presenting at the DFT 2013 conference held in Durham, United Kingdom. Photograph courtesy of David Tozer.

was developed further [95], yielding additional compu-
tational savings.

Nick broke new ground in the computation of X-ray
absorption [33,39,40,42,86] and X-ray emission spec-
troscopy [57,72,94,119]. Much of this work was sum-
marised in two recent reviews [123,129]. One of his
important contributions for the former was the intro-
duction of short-range corrected hybrid functionals
in order to reduce the error in the computed core

excitation energies [44]. In this context, the incorpora-
tion ofHartree–Fock exchange at short range is beneficial
[67]. This technique was applied to many systems [60],
including, for example, proteins [46,48,49] and surface-
adsorbed molecules [47]. He spoke on the topic of accu-
rate calculations of the near edge X-ray absorption fine
structure of large systems at ‘DFT 2013’, a conference
held at Durham University (Figure 3). An influential
review of X-ray and electron spectroscopy to probe water
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Figure 4. Nick at the 2018 graduation ceremony of PhD student, Pritesh Tailor. In the background are Andy Teale and James Furness.
Photograph courtesy of Pritesh Tailor.

was written with collaborators in 2016 [85]. The local
hydrogen-bond coordination in water influences specific
features in its X-ray absorption and emission spectra [98].
Nick developed a computationally efficient protocol for
simulating resonant inelastic scattering maps [99].

Nick’s early interest in nanotubes [28,36] developed
into research on a range of nanoscience problems, often
workingwith colleagues atNottinghamand collaborators
further afield. Nick published seven papers with his wife,
Elena [45,53,74,101,107,109,130], several of which were
in this field. Studies, usually with experimental collabora-
tors, included the transformation of graphene to fullerene
[45], reactions of the inner surface of carbon nanotubes
and nanoprotrusion processes [53], and adsorption on
hexagonal boron nitride [81,101,107]. Nick explored
the calculation of the vibrational frequencies of carbon
clusters and fullerenes with empirical potentials [75].
He developed a new empirical potential for this pur-
pose [89] with one of his PhD students, Pritesh Tailor
(Figure 4). Nick showed that the X-ray emission spec-
tra of carbon nanotubes are weakly dependent on their
length and chirality [97]. The new empirical potential
was extended to enable the calculation of Raman spec-
troscopy ofmulti-layered carbon nanomaterials [108]. To
model the physisorption of molecules on surfaces such
as graphene and hexagonal boron nitride, Nick devel-
oped an approach, called AIRBED, where the constituent
atoms of the surface are simply represented by a point
charge to capture electrostatic effects [115]. Recently,

Nick presented a vibrational analysis of three types of car-
bon nanotube-based nanomechanical resonator [124].

Nick computed the spectroscopy of a variety of dyes,
e.g. BODIPY [63,83,122], and biological systems, includ-
ing blue copper proteins [59,66] and plastocyanin [88].
He provided new insight into the NEXAFS, X-ray photo-
electron andX-ray emission spectroscopy of ionic liquids
[93,105,116,118]. Whilst much of Nick’s research sought
to make calculations tractable on large systems, he had
a strong interest in small prototypical systems, for exam-
ple, studying the electronic states of nitric oxide and their
interaction with rare gases [54,58,64,76,96], in collabo-
ration with his Nottingham colleague Tim Wright, and
investigating other weakly bound systems [69] and com-
plexes [106]. Nick calculated the X-ray emission spec-
troscopy of water [57] and transition metal complexes
[84]. He examined the structure and stability of clus-
ters of water and methanol [61], ionized water clusters
[65], small radical cation clusters [68,71], and mixed car-
bon dioxide and fluorinated methane clusters [80]. Work
on helium nanodroplets was pursued with Tony Stace
[24,79] and later with Andy Ellis at Leicester [87], includ-
ing studies of cold helium-tagged cations [110,117] and
dimers of acetic acid inside liquid helium nanodroplets
[112]. In collaboration with another Nottingham col-
league, Ivan Powis, Nick provided calculations support-
ing experimental investigations of Auger electron spec-
tra following excitation or ionization for methyl iodide
[103,104,121,125].
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Figure 5. Nick with PhD student Adam Fouda, photographed by Nick’s daughter Emily Besley.

The diversity of Nick’s most recent work reflects his
wide range of interests. Nick and PhD student, Adam
Fouda (Figure 5), investigated the nitrogen K-edge reso-
nant inelastic X-ray scattering map of nitric oxide [126].
Alexandra Foerster, another of Nick’s PhD students, has
been working on the X-ray emission spectroscopy of
amino acids and proteins [127] and very recently on the
quantum chemical characterization and design of quan-
tum dots [133]. Other work focused on the vibrationally
resolved absorption spectra of neutral and cationic pol-
yaromatic hydrocarbons [128] and on density functional
theory calculations of carbon dioxide adsorption on
MoS2 surfaces [130]. Nickwas continuing to develop new
functionals to calculate core-electron binding energies at
the K-edge of heavier elements [131].

It was our privilege to witness Nick’s successes over
his career. Nick was an outstanding teacher, receiving a
School of Chemistry Teaching Excellence Award in 2018,
the same year that he was promoted to full professor.
The excellence of his research was recognized by The
Molecular Graphics and Modelling Society with the pre-
sentation of its first Silver Jubilee Prize in 2007 and the
LeverhulmeTrust awardedNick a Research Fellowship in
2014. Hewas also active in the broader scientific commu-
nity, establishing the RSC Theoretical Chemistry Group
international conference series. Academic research, in

contrast to many other professions, leaves an endur-
ing legacy. Nick’s contributions to science will be read
and used by researchers for many years to come. Nick’s
friends and colleagues in the School of Chemistry and the
University of Nottingham and the wider academic com-
munity will remember Nick as a true scholar and as a
wonderful human being.

Disclosure statement
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