Graham Worth

University of Birmingham
Edgebaston, Birmingham B15 2TT, U.K.

Journal Articles

1]

J. L. Woodhouse, M. Assmann, M. A. Parkes, H. Grounds, S .J. Pacman, J. C. Anderson, G. A. Worth,
and H. H. Fielding. Photoelectron spectroscopy of isolated luciferin and infraluciferin anions in vacuo:
competing photodetachment, photofragmentation and internal conversion. PCCP, xxx:xxxx, 2017. In
Press.

O. M. Kirkby, M. A. Parkes, S. P. Neville, G. A. Worth, and H. H. F Fielding. Non-radiative relaxation
dynamics of pyrrole following excitation in the range 249.5 - 200 nm. Chem. Phys. Lett., 683:179-185,
2017. DOI: 10.1016/j.cplett.2017.04.035.

G. W. Richings and G. A. Worth. Multi-state non-adiabatic direct-dynamics on propagated diabatic
potential energy surfaces. Chem. Phys. Lett., 683:606-612, 2017. DOI: 10.1016/j.cplett.2017.03.032.

C. McLaughlin, M. Assmann, M. A. Parkes, J. Woodhouse, R. Lewin, H. C. Hailes, G. A. Worth, and
H. H. Fielding. Ortho and para chromophores of green fluorescent protein: controlling electron emission
and internal conversion. Chem. Sci., 8:1621-1630, 2017. DOI: 10.1039/C6SCO03833F.

K. E. Spinlove, M. Vacher, M. Bearpark, M. A. Robb, and G. A. Worth. Using quantum dynamics simu-
lations to follow the competition between charge migration and charge transfer in polyatomic molecules.
Chem. Phys., 482:52-63, 2017. DOI: 10.1016/j.chemphys.2016.10.007.

M. KeB, G. Worth, and V. Engel. Two-dimensional vibronic spectroscopy of molecular aggregates:
trimers, dimers and monomers. J. Chem. Phys., 145:084305-8, 2016. DOI: 10.1063/1.4961388.

S. P. Neville, O. Kirkby, N. Kaltsoyannis, G. A. Worth, and H. H. F. Fielding. Identification of a new
electron transfer relaxation pathway in photoexcited pyrrole dimers. Nature Comms., 7:11357, 2016.
DOI: 10.1038 /ncomms11357.

G. Wu, S. P. Neville, O. Schalk, T. Sekikawa, , M. N. R. Ashfold, G. A. Worth, and A. Stolow. Ex-
cited state non-adiabatic dynamics of N-methylpyrrole: A time-resolved photoelectron spectroscopy and
quantum dynamics study. J. Chem. Phys., 144:014309-12, 2016. DOI: 10.1063/1.4938423.

G. W. Richings and G. A. Worth. A practical diabatisation scheme for use with the direct-
dynamics variational multi-configuration gaussian method. J. Phys. Chem. A, 119:12457, 2015. DOI:
10.1021/acs.jpca.5b07921.

I. Polyak, C. Allan, and G. A. Worth. A complete description of tunneling using direct quantum dynamics
simulations: salicylaldimine proton transfer. J. Chem. Phys., 143:084121, 2015. DOI: 10.1063/1.4929478.

C. Robertson and G. A. Worth. Generating invariant polynomials used in vibronic coupling mod-
els for molecules representing non-abelian point groups. Chem. Phys., 460:125-134, 2015. DOI:
10.1016/j.chemphys.2015.07.034.

G. Wu, S. P. Neville, O. Schalk, T. Sekikawa, M. N. R. Ashfold, G. A. Worth, and A. Stolow. Excited state
non-adiabatic dynamics of pyrrole: A time-resolved photoelectron spectroscopy and quantum dynamics
study. J. Chem. Phys., 142:074302, 2015. DOI: 10.1063/1.4907529.

G. W. Richings and G. A. Worth. The time-resolved photoelectron spectrum of toluene using a pertur-
bation theory approach. J. Chem. Phys., 141:244115-12, 2014. DOI: 10.1063/1.4904079.

S. Neville and G. A. Worth. A conformer resolved quantum dynamics study of the photodissociation of
3-pyrroline. J. Phys. Chem. A, 114:11975-11986, 2014. DOI: 10.1021/jp507075c.



[15]

[16]

[17]

[18]

[19]

[20]

B. M. Krishna, J. Lefevre, R. Marquardt, and G. A. Worth. Cu + NO scattering quantum dynamics.
Int. J. Mass. Spect., 121:365-366, 2014. DOI: 10.1016/j.ijms.2014.01.024.

S. Neville and G. A. Worth. A reinterpretation of the electronic spectrum of pyrrole: A quantum
dynamics study. J. Chem. Phys., 140:034317-13, 2014. DOI: 10.1063/1.4861223.

F. Wang, S. Neville, Wang. R. S., and G. A. Worth. A quantum dynamics study of photoexcited aniline.
J. Phys. Chem. A, 117:7298-7307, 2013. DOI: 10.1021/jp401116c.

K. M. Jones, J. A. Milkiewicz, B. J. Whitaker, A. G. Sage, and G. A. Worth. Photodissociation of CINO
on the 2'A’ state: computational and experimental NO product state distributions. ChemPhysChem,
14:1479-1487, 2013. DOL: 10.1002/cphc.201200999.

Gareth W. Richings and Graham A. Worth. Non-resonant dynamic stark control at a conical intersection:
The photodissociation of ammonia. J. Phys. Chem. A, 116:11228-11240, 2012. DOI: 10.1021/jp305216v.

D. Mendive-Tapia, B. Lasorne, G. Worth, M. Bearpark, and M. Robb. Towards converging non-adiabatic
direct dynamics calculations using frozen-width variational gaussian product basis functions. J. Chem.
Phys, 137:22A548-10, 2012. DOI: 10.1063/1.4765087.

T. J. Penfold, R. Spesyvtsev, O. Kirkby, R. S. Minns, D. Parker, H. H. F. Fielding, and G. A. Worth.
Quantum dynamics study of the competing ultrafast intersystem crossing and internal conversion in the
“channel 3" region of benzene. J. Chem. Phys., 137:204310-12, 2012. DOI: 10.1063/1.4767054.

M. ABmann, G. Worth, and L. Gonzilez. 9D nonadiabatic quantum dynamics through a four-state
degeneracy: Investigating the homolysis of the o-o bond in anthracene-9,10-endoperoxide. J. Chem.
Phys., 137:22A524-12, 2012. DOI:10.1063/1.4742908.

K. Giri, E. Chapman, C. Sanz Sanz, and G. Worth. A full-dimensional coupled-surface study of the
photodissociation dynamics of ammonia using the multiconfiguration time-dependent hartree method.
J. Chem. Phys., 135:044311, 2011. DOI: 10.1063/1.3614038.

C. Sanz Sanz, G. W. Richings, and G. A. Worth. Dynamic stark control: Model studies based on the
photodissociation of IBr. Farad. Discuss., 153:275-291, 2011. DOI: 10.1039/¢1fd00039;j.

D. Mendive-Tapia, B. Lasorne, G. A. Worth, M. J. Bearpark, and M. A. Robb. Controlling the mech-
anism of fulvene S1/S0 decay: Switching off the stepwise population transfer. PCCP, 12:15725-15733,
2010.

M. Afimann, C. Sanz Sanz, G. Pérez-Herndndez, G. A. Worth, and L. Gonzéalez. Excited state dynamics
of a model asymmetric molecular rotor: a four-dimensional study on 2-cyclopentylidene-tetrahydrofuran.
Chem. Phys., 377:86-95, 2010. DOI: 10.1016/j.chemphys.2010.08.019.

T. J. Penfold and G. A. Worth. The effect of molecular distortions on spin orbit coupling in simple
hydrocarbons. Chem. Phys., 375:58-66, 2010. DOI: 10.1016/j.chemphys.2010.07.019.

T. J. Penfold, G. A. Worth, and C. Meier. Local control of multidimensional dynamics. PCCP, 12:15616
— 15627, 2010. DOI: 10.1039/C003768K.

C. S. M. Allan, B. Lasorne, G. A. Worth, and M. A. Robb. A straightforward method of analysis for
direct quantum dynamics: Application to the photochemistry of a model cyanine. J. Phys. Chem. A,
114:8713-8729, 2010.

R. S. Minns, D. S. N. Parker, T. J. Penfold, G. A. Worth, and H. H. Fielding. Competing ultrafast
intersystem crossing and internal conversion in the “channel 3” region of benzene. PCCP, 12:15607—
15615, 2010.

D. Asturiol, B. Lasorne, G. A. Worth, M. A. Robb, and L. Blancafort. Exploring the sloped-to-peaked
S2/S1 seam of intersection of thymine with electronic structure and direct quantum dynamics calcula-
tions. PCCP, 12:4949-4958, 2010.



[32]

[33]

[46]

[47]

[48]

T. J. Frankcombe, M. A. Collins, and G. A. Worth. Converged quantum dynamics with modified
Shepard interpolation and Gaussian wave packets. Chem. Phys. Lett., 489:242-247, 2010. DOI:
10.1016/j.cplett.2010.02.068.

M. Aradjo, B. Lasorne, A. L. Magalhés, G. A. Worth, M. J. Bearpark, and M. A. Robb. The molecular
dissociation of formaldehyde at medium photoexcitation energies: a quantum chemistry and direct
quantum dynamics study. J. Chem. Phys., 131:144301-8, 2009.

T. J. Penfold and G. A. Worth. A model Hamiltonian to simulate the complex photochemistry of benzene
II. J. Chem. Phys., 131:064303-12, 2009.

D. S. N. Parker, R. S. Minns, T. J. Penfold, G. A. Worth, and H. H. Fielding. Ultrafast dynamics of
the S; excited state of benzene. Chem. Phys. Lett., 469:43-47, 2009.

I. Burghardt, K. Giri, and G. A. Worth. Multi-mode quantum dynamics using Gaussian wavepackets:
The G-MCTDH method applied to the absorption spectrum of pyrazine. J. Chem. Phys., 129:174104-14,
2008.

B. Lasorne, M. J. Bearpark, M. A. Robb, and G. A. Worth. Controlling S;/Sy decay and the balance
between photochemistry and photostability in benzene: A direct quantum dynamics study. J. Phys.
Chem. A, 112:13017-13027, 2008.

B. Lasorne, F. Sicilia, M. J. Bearpark, M. A. Robb, G. A. Worth, and L. Blancafort. Automatic
generation of active coordinates for quantum dynamics calculations: Application to the dynamics of
benzene photochemistry. J. Chem. Phys., 128:124307-10, 2008.

B. Lasorne, M. A. Robb, and G. A. Worth. Direct quantum dynamics using variational multi-
configuration Gaussian wavepackets. implementation details and test case. PCCP, 9:3210 — 3227, 2007.

G. A. Worth, R. E. Carley, and H. H. Fielding. Using photoelectron spectroscopy to unravel the excited
state dynamics of benzene. Chem. Phys., 338:220-227, 2007.

T. J. Penfold and G. A. Worth. The photodissociation of ozone: A quasi-classical approach to a quantum
dynamics problem. J. Mol. Graph. and Mod., 26:613—-621, 2007.

G. A. Worth. A model Hamiltonian to simulate the complex photochemistry of benzene. J. Photochem.
Photobiol. A, 190:190-199, 2007.

B. Lasorne, M. J. Bearpark, M. A. Robb, and G. A. Worth. Direct quantum dynamics using variational
multi-configuration Gaussian wavepackets. Chem. Phys. Lett., 432:604-609, 2006.

S. Saddique and G. A. Worth. Applying the vibronic coupling model Hamiltonian to the photoelectron
spectrum of cyclobutadiene. Chem. Phys., 329:99-108, 2006.

G. A. Worth, G. Welch, and M. J. Paterson. Wavepacket dynamics study of Cr(CO); after formation
by photodissociation: relaxation through an (E @ A) ® E Jahn-Teller conical intersection. Mol. Phys.,
104:1095-1105, 2006.

A. Markmann, G. A. Worth, S. Mahapatra, H.-D. Meyer, H. Képpel, and L. S. Cederbaum. Simulation
of a complex spectrum: Interplay of five electronic states and 21 vibrational degrees of freedom in C5HI.
J. Chem. Phys., 123:204310-9, 2005.

A. Markmann, G. A. Worth, and L. S. Cederbaum. Allene and pentatetraene cations as models for

intramolecular charge transfer: Vibronic coupling Hamiltonian and conical intersections. J. Chem.
Phys., 122:144320-15, 2005.

M. J. Paterson, M. J. Bearpark, M. A. Robb, L. Blancafort, and G. A. Worth. Conical intersections:
A perspective on the computation of spectroscopic parameters and the degenerate ‘intersection space’.
PCCP, 7:2100-2115, 2005. Invited article.



[49]

[50]

[51]

[58]

[59]

A. Dreuw, G. A. Worth, L. S. Cederbaum, and M. Head-Gordon. Ultrafast photoinitiated long-range
electron transfer in cyclophane-bridged zincporphyrin-quinone complexes via conical intersections. J.
Phys. Chem. B, 108:19049-19055, 2004.

G. A. Worth, M. A. Robb, and I. Burghardt. Non-adiabatic direct dynamics using variational Gaussian
wavepackets: The X /A manifold of the butatriene cation. Farad. Discuss., 127:307-323, 2004.

I. Burghardt, M. Nest, and G. A. Worth. Multiconfigurational system-bath dynamics using gaussian
wavepackets: Energy relaxation and decoherence induced by a finite-dimensional bath. J. Chem. Phys.,
119:5364-5378, 2003.

H.-D. Meyer and G. A. Worth. Quantum molecular dynamics: propagating wavepackets and density
operators using the multiconfiguration time-dependent Hartree method. Theor. Chem. Acc., 109:251—
267, 2003. Feature article.

G.A. Worth and I. Burghardt. Full quantum mechanical molecular dynamics using Gaussian wavepack-
ets. Chem. Phys. Lett., 368:502-508, 2003.

G.A. Worth, P. Hunt, and M.A. Robb. Non-adiabatic dynamics: A comparison of surface hopping direct
dynamics with quantum wavepacket calculations. J. Phys. Chem. A, 107:621-631, 2003.

H. Naundorf, G.A. Worth, H.-D. Meyer, and O. Kiihn. Multiconfiguration time-dependent hartree
dynamics on an ab initio reaction surface: Ultrafast laser-driven proton motion in phthalic acid
monomethylester. J. Phys. Chem. A, 106:719-724, 2002.

G.A. Worth and L.S. Cederbaum. Electron transfer along a conjugated chain: The allene radical cation.
Chem. Phys. Lett., 348:477-482, 2001.

Chr. Cattarius, G.A. Worth, H.-D. Meyer, and L.S. Cederbaum. All mode dynamics at the conical
intersection of an octa-atomic molecules: MCTDH investigation on the butatriene cation. J. Chem.
Phys., 115:2088-2100, 2001.

F. Gatti, M.H. Beck, G.A. Worth, and H.-D. Meyer. A hybrid approach of multi-configuration time-
dependent Hartree and filter-diagonalisation methods for computing bound-state spectra. Application
to HO,. PCCP, 3:1576-1582, 2001.

S. Mahapatra, G.A. Worth, H.-D. Meyer, L.S. Cederbaum, and H. Képpel. The /~12E/BQB2 photoelectron
bands of allene beyond the linear coupling scheme: An ab initio dynamical study including all fifteen
vibrational modes. J. Phys. Chem. A, 105:5567-5576, 2001.

G.A. Worth and L.S. Cederbaum. Mediation of ultrafast electron transfer in biological systems by conical
intersections. Chem. Phys. Lett., 338:219-223, 2001.

G.A. Worth. Quantum dynamics using pseudo-particle trajectories: A new approach based on the
multiconfiguration time-dependent Hartree (MCTDH) method. J. Chem. Phys., 114:1524-1533, 2001.

G.A. Worth. Accurate wavepacket propagation for large molecular systems: The multiconfiguration
time-dependent Hartree (MCTDH) method with selected configurations. J. Chem. Phys., 112:8322—
8329, 2000.

A. Raab, G.A. Worth, H.-D. Meyer, and L.S. Cederbaum. Molecular dynamics of pyrazine after excita-
tion to the Ss electronic state using a realistic 24-mode model Hamiltonian. J. Chem. Phys., 110:936-946,
1999.

G.A. Worth, H.-D. Meyer, and L.S. Cederbaum. State filtering by a bath: Exact wavepacket dynamics
treating 24 degrees of freedom. Chem. Phys. Lett., 299:451-456, 1999.

G.A. Worth, H.-D. Meyer, and L.S. Cederbaum. Relaxation of a system with a conical intersection
coupled to a bath: A benchmark 24-dimensional wavepacket study treating the environment explicitely.
J. Chem. Phys., 109:3518-3529, 1998.



[66]

[67]

[68]

[69]

[71]

[72]

73]

G.A. Worth, F. Nardi, and R.C. Wade. The use of multiple molecular dynamics trajectories to study
complex systems in solution: The YTGP peptide. J. Phys. Chem. B, 102:6260—6272, 1998.

H.-D. Meyer, G.A. Worth, and J.Y. Fang. Comment on: Generalization of the multiconfigurational time-
dependent Hartree method to non-adiabatic systems. [J. Chem. Phys. 105, 9191 (1996)]. J. Chem. Phys.,
109:349-350, 1998.

F. Nardi, G.A. Worth, and R.C. Wade. Local interactions of aromatic residues in short peptides in
aqueous solution: A combined database and energetic analysis. Folding and Design, 2:62—68, 1997.

G.A. Worth, C. Lecuyer, and R.C. Wade. TRAJAN: A tool for analyzing trajectories from molecular
simulations. J. Mol. Graph., 14:173-182, 1996.

G.A. Worth, H.-D. Meyer, and L.S. Cederbaum. The effect of a model environment on the Sy ab-
sorption spectrum of pyrazine: A dynamic ab initio study explicitely treating all 24 vibrational modes.
J. Chem. Phys., 105:4412-4426, 1996.

G.A. Worth and R.C. Wade. The aromatic - (i4+2) amine interaction in peptides. J. Phys. Chem.,
99:17473-17482, 1995.

G.A. Worth, C. Edge, and W.G. Richards. Molecular dynamics of the Ha-ras protein: Nucleotide
atom-centred charges within the amber force field. J. Mol. Mod., 1:115-134, 1995.

G.A. Worth, C. Edge, and W.G. Richards. Calculation of the tautomer ratio of histamine in aqueous
solution using free energy perturbation methods: An in depth study. J. Am. Chem. Soc., 116:239-250,
1994.

P.M. King, C.A. Reynolds, J.W. Essex, G.A. Worth, and W.G. Richards. Free energy calculations of
pharmaceutically important properties. Mol. Sim., 5:265-275, 1990.

G.A. Worth, P.M. King, and W.G. Richards. Histamine tautomerism and its mode of action. BBA,
1036:158-161, 1990.

G.A. Worth, P.M. King, and W.G. Richards. Theoretical calculation of tautomer equilibrium in solution:
4-(5-)methylimidazole. BBA, 993:134-136, 1989.

Review Articles and Book Chapters

1]

G. W. Richings, I. Polyak, K. E. Spinlove, G. A. Worth, I. Burghardt, and B. Lasorne. Quantum
dynamics simulations using gaussian wavepackets: The vMCG method. Int. Rev. Phys. Chem., 34:269—
308, 2015. DOT: 10.1080/0144235X.2015.1051354.

B. Lasorne, G. A. Worth, and M. A. Robb. Non-adiabatic photochemistry: Ultrafast electronic state
transitions and nuclear wavepacket coherence. In F. Gatti, editor, Molecular Quantum Dynamics, pages
181-211. Springer, Heidelberg, Germany, 2014. DOI: 10.1007/978-3-642-45290-1.

G. A. Worth and G. W. Richings. Optimal control by computer. In Ann. Rep. Prog. Chem., Sect. C.,
volume 109, pages 113 — 139. RSC, Cambridge, UK, 2013. DOI: 10.1039/c3pc90003g.

B. Lasorne, G. A. Worth, and M. A. Robb. Excited-state dynamics. In P. R. Schreiner, W. D. Allen,
M. Orozco, W. Thiel, and P. Willett, editors, Wiley Interdisciplinary Reviews: Computational Molecular
Science, volume 1, pages 460-475. John Wiley, New York, 2011.

G. A. Worth and C. Sanz Sanz. Guiding the time-evolution of a molecule: Optical control by computer.
PCCP, 12:15570 — 15579, 2010. DOI: 10.1039/c0cp01740;.

L. Blancafort, B. Lasorne, M. J. Bearpark, G. A. Worth, and M. A. Robb. Second-order analysis of conical
intersections: Applications to photochemistry and photophysics of organic molecules. In H Képpel, D. R.
Yarkony, and H. Barentzen, editors, The Jahn-Teller Effect: Advances and Perspectives, pages 169-200.
Springer, Heidelberg, Germany, 2009. ISBN: 978-3-642-03432-2.



[7]

8]

[10]

G. A. Worth, M. A. Robb, and B. Lasorne. Solving the time-dependent Schrédinger equation for nuclear
motion in one step: Direct dynamics of non-adiabatic systems. Mol. Phys., 106:2077-2091, 2008.

G. A. Worth, H.-D. Meyer, H. Koppel, L. S. Cederbaum, and I. Burghardt. Using the MCTDH
wavepacket propagation method to describe multimode nonadiabatic dynamics. Int. Rev. Phys. Chem.,
27:569-606, 2008.

G. A. Worth, M. A. Robb, and M. J. Bearpark. Semiclassical nonadiabatic trajectory computations in
photochemistry: is the reaction path enough to understand a photochemical reaction mechanism? In
M. Olivucci, editor, Computational photochemistry, pages 171 — 190. Elsevier, Amsterdam, 2005. ISBN:
0-4445-2110-0.

G. A. Worth, H.-D. Meyer, and L. S. Cederbaum. Multidimensional dynamics involving a conical
intersection: Wavepacket calculations using the MCTDH method. In W. Domcke, D. R. Yarkony,
and H. Koppel, editors, Conical intersections: FElectronic structure, dynamics and spectroscopy., pages
583-617. World Scientific, Singapore, 2004.

G. A. Worth and L. S. Cederbaum. Beyond Born-Oppenheimer: Conical intersections and their impact
on molecular dynamics. Ann. Rev. Phys. Chem., 55:127-158, 2004.

G. A. Worth and M. A. Robb. Applying direct molecular dynamics to non-adiabatic systems. Adv.
Chem. Phys., 124:355-432, 2002.

G. A. Worth and P. M. King. Tautomerism and ionisation studies using free energy methods. In M. R.
Reddy and M. D Erion, editors, Free energy calculations in rational drug design, pages 119-140. Kluwer
Academic / Plenum, New York, 2001.

M. Beck, A. Jackle, G.A. Worth, and H.-D. Meyer. The multiconfiguration time-dependent Hartree
(MCTDH) method: A highly efficient algorithm for propagating wavepackets. Phys. Rep., 324:1-106,
2000.

Books Edited

1]

2]
3]

H.-D. Meyer, F. Gatti, and G. A. Worth, editors. MCTDH: Basic Theory, Extensions, and Applications
to Multidimensional Quantum Dynamics. VCH, Weinheim, Germany, 2009.

B. Lasorne and G. A. Worth, editors. Coherent Control of Molecules. CCP6, Daresbury, U.K., 2007.

S. C. Althorpe and G. A. Worth, editors. Quantum Dynamics at Conical Intersections. CCP6, Daresbury,
U.K., 2004.



