Title: Novel ground states and excitations in quantum spin liquids
Supervisors: Dr. Andrew Wills and Dr. B. Fak

Description: Quantum frustrated magnets are important materials in which a
competition between energy terms in the Hamiltonian (frustration) destabilises familiar
magnetic behaviour and creates opportunities for quantum mechanics to drive exotic
electronic states. Theory and experiment have shown that one of the most likely
classes of materials to show these new effects are quantum kagome magnets, where
the magnetic ions make up a kagome lattice of vertex-sharing triangles, and the small
spin quantum numbers allow the influence of quantum mechanical effects to be
greatest. These frustrated magnets commonly show remarkable effects such as
robust entanglement and tunable balance points between different exotic responses.

This project is based on the synthesis and physical characterization of new
guantum kagome magnets (S = 1/2 and 1), and the study of the unconventional
physics that they display. This class of magnets has already shown that the richness
of possible magnetic responses greatly exceeds our current expectations and
understanding. Consequentially, the experimental work will be quite broad and will
include synthesis, crystal structure characterization (by X-ray and neutron diffraction)
and studies by a variety of experimental techniques, including SQUID magnetometry,
specific heat and inelastic neutron scattering.

This PhD project is jointly financed by UCL and the Institut Laue-Langevin (ILL)
based in Grenoble, France. The student will spend the first year at UCL synthesising
and characterising the new materials. The final two years wil be spent at the ILL,
performing neutron scattering experiments and analysing the data.

Application details: The deadline for the application is 9" June 2017. Formal
applications can be completed online:

http://www.ucl.ac.uk/prospective-students/graduate/apply

You should apply for the Chemistry PhD. To ensure that your application is
passed to the correct College for processing, QUOTE THE PROJECT TITLE AND
SUPERVISOR NAME ON THE APPLICATION FORM.

Informal inquiries can be made to Dr A.S. Wills (a.s.wills@ucl.ac.uk) with a copy
of your curriculum vitae and cover letter.

Applicants should have (or expect to obtain) a UK Master’s degree in Chemistry
or Physics with a 2:1 or higher class, or an overseas qualification of an equivalent
standard . The studentship will cover tuition fees and an annual maintenance grant
for 36 months. The position will start in September 2017.



