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University Research Fellowship (URF)

e Actively publishing in Quantum Comp since 2006
e Physics PhD under a Computer Scientist, now working in
Mathematics Dept
e Ph.D in UC Santa Barbara with Wim van Dam (MSFT)
e PostDocs in

e IRC(SET) Empower at Maynooth w/ Jira Vala
e Institute for Quantum Computing (Waterloo)
e University of Sheffield

e 1/2 Postgrads starting September 22 to work on QEC
(IRC+RS) Please mention to your graduating students

e Regularly host €2k Summer Studentships
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For both Fault-tolerance and
Interested in qubit number/circuit depth and Types of gates

Array of qubits

A high performance simulator framework for quantum circuits

® Added Simulation method based on Stabilizer Rank Decompositions

e I

Less Obvious Goal: Minimize pink gates ...

Obvious Goal: Shrink Space-Time Volume

Credit: Google Al Quantum Team
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Example of (Practically-oriented) Quantum Foundations
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Natural partition into

easy/hard operations =

Resource Theory ~~

Optimality + Simulation
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Quantum Technologies

Quantum Computers

Quantum

Software

Quantum Algorithms

Quantum Walks, Quantum Games
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Personnel....

» Michael Mc Gettrick

» (PhD student) Victoria Sanchez Muhoz
(quantum games)

» (PhD student) lan Craig (quantum walks)

» (NUIG Collaborator - Computer Science)
Colm O’Riordan (quantum evolution,
quantum agents,...)

» (NUIG Collaborator - Maths) Dane Flannery
(Hadamard matrices, Mutually Unbiased
Bases,...)

michael.mcgettrick@nuigalway.ie
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| have current or recent collaborations with researchers in:
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] UNIVERSITY OF POLSKIEJ AKADEMII NAUK ||;| llTlS
» CAMBRIDGE e oo SSo zeas

319, fax 2317026, REGON D”DE-AME

Nanjing University

of Acronautics & Astronautics

Nottingham Trent
NTU University
U H& TECHNICAL U C A

i V[1V/3:51ad Université
UNIVERSITY OF GDANSK
IWEENEIE Grenoble Alpes
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https://qworld.net/

“QWorld is a global network of individuals, groups, and
communities collaborating on education and
implementation of quantum technologies and research
activities.”

&3IRELAND

» Qlreland established 2021 becoming a member of QWorld.

» Coordinated at NUI Galway by Victoria Sanchez Munoz.

» QWorld has 21 member countries - Ireland and Spain are
the only members from Western Europe.

michael.mcgettrick@nuigalway.ie
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Some relevant recent events organized by / involving
NUIG:

Galway, June 20-24, 2022

g 24" Conference of the International Linear Algebra Society

» Minisymposium on “Mathematics of Quantum
Information”

» 6th Workshop on Algebraic Designs, Hadamard
Matrices & Quanta (Krakow, June 2022)

» Qlreland entangling event (May 2021)

michael.mcgettrick@nuigalway.ie
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» Joint Qlreland QPoland QBronze Workshop on
“Quantum Computing and Programming” (March
2022)

» Creation of the QC-IRELAND email list/forum for
discussions in Ireland on Quantum Computing:
QC-IRELAND@LISTSERV.HEANET.IE

» New module “Algebraic foundations of quantum

computing” being taught at undergraduate and
postgraduate level since 2020.

michael.mcgettrick@nuigalway.ie
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(A personal view of) how (quantum) computing aligns with more

traditional acade
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