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Summary 
The	 integration	of	automation,	machine	 learning,	and	robotics	 into	synthetic	

chemistry	 has	 redefined	 the	 development	 and	 optimization	 of	 chemical	

processes.	This	thesis	focuses	on	the	design,	development,	and	application	of	

RoboChem,	a	 self-driving	 laboratory	 (SDL)	platform	that	 leverages	advanced	

AI-driven	methodologies	to	optimize	photochemical	reactions.	By	addressing	

challenges	 in	 automation,	 reproducibility,	 and	 scalability,	 this	 work	

demonstrates	the	transformative	potential	of	SDLs	for	accelerating	innovation	

in	synthetic	chemistry.	

The	 aim	 of	 this	 thesis	 is	 to	 showcase	 the	 development	 and	 utility	 of	 the	

RoboChem	 platform,	 particularly	 for	 photochemical	 reactions.	 Through	 its	

automated	 and	 AI-driven	 capabilities,	 RoboChem	 provides	 a	 systematic	

approach	 for	 optimizing	 reaction	 parameters,	 generating	 high-quality	

experimental	datasets,	and	conducting	functional	group	tolerance	studies.	The	

insights	 generated	 from	 this	 work	 highlight	 the	 role	 of	 SDLs	 in	 improving	

reaction	 efficiency,	 reproducibility,	 and	 the	 exploration	 of	 complex	 chemical	

spaces.	 A	 broad	 introduction	 to	 the	 principles	 of	 SDLs,	 photochemistry,	 and	

optimization	workflows	is	provided	in	Chapter	1,	laying	the	foundation	for	the	

subsequent	chapters.	

In	Chapter	2,	the	RoboChem	platform	is	introduced,	with	a	detailed	description	

of	 its	 hardware	 and	 software	 integration.	 A	 novel	 workflow	 is	 presented,	

combining	fluidic	platforms	with	Bayesian	optimization	to	efficiently	explore	

reaction	conditions.	The	chapter	focuses	on	the	design	and	implementation	of	

a	robust	AI-driven	framework	capable	of	autonomously	planning	and	executing	

experiments.	 The	 platform’s	 performance	 is	 validated	 through	 optimization	

studies	of	representative	photochemical	reactions,	demonstrating	its	ability	to	

identify	optimal	conditions	while	minimizing	experimental	burden.	
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Chapter	 3	 explores	 the	 capabilities	 of	 RoboChem	 in	 optimizing	 synthetic	

photochemistry,	with	a	focus	on	understanding	the	influence	of	critical	reaction	

parameters	such	as	light	intensity,	catalyst	concentration,	and	residence	time.	

Multi-objective	 optimization	 studies	 are	 performed,	 allowing	 the	 system	 to	

balance	yield,	 selectivity,	 and	other	performance	metrics.	By	showcasing	 the	

versatility	of	 the	RoboChem	platform	 in	navigating	 complex	 reaction	 spaces,	

this	 chapter	highlights	 its	 application	across	diverse	photochemical	 systems,	

including	continuous-flow	and	batch	configurations.	

In	Chapter	4,	the	platform	is	extended	to	data-driven	substrate	selection	and	

functional	 group	 tolerance	 testing,	 key	 challenges	 in	 expanding	 the	 scope	of	

photochemical	 methodologies.	 RoboChem	 autonomously	 generates	 high-

quality	experimental	datasets	that	enable	systematic	exploration	of	substrate	

compatibility,	 for	 future	use	 for	predictive	modelling,,	 offering	 a	data-driven	

framework	 for	 identifying	 new	 reaction	 opportunities	 and	 enhancing	 the	

general	applicability	of	optimized	processes.	

This	 thesis	 demonstrates	 how	 the	 integration	 of	 automation	 and	 AI	 can	

transform	 traditional	 synthetic	 workflows	 by	 enabling	 systematic,	

reproducible,	 and	 efficient	 optimization	 of	 photochemical	 reactions.	 By	

presenting	the	development	and	application	of	RoboChem,	this	work	provides	

a	 roadmap	 for	 the	 broader	 adoption	 of	 self-driving	 laboratories	 in	 chemical	

research.	The	insights	and	methodologies	presented	here	offer	a	foundation	for	

future	advancements	in	automated	platforms,	driving	innovation	in	synthetic	

chemistry	and	beyond.	
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Samenvatting	
De	 integratie	 van	 automatisering,	 machine	 learning	 en	 robotica	 in	 de	

synthetische	 chemie	 heeft	 de	 ontwikkeling	 en	 optimalisatie	 van	 chemische	

processen	opnieuw	gedefinieerd.	Dit	proefschrift	richt	zich	op	het	ontwerp,	de	

ontwikkeling	en	de	 toepassing	van	RoboChem,	een	self-driving	 laboratorium	

(SDL)-platform	dat	geavanceerde,	door	AI	aangedreven	methodologieën	inzet	

om	 fotochemische	 reacties	 te	optimaliseren.	Door	uitdagingen	op	het	gebied	

van	automatisering,	reproduceerbaarheid	en	opschaalbaarheid	aan	te	pakken,	

toont	dit	werk	het	transformerende	potentieel	van	SDL’s	voor	het	versnellen	

van	innovatie	in	de	synthetische	chemie.	

Het	doel	van	dit	proefschrift	is	om	de	ontwikkeling	en	bruikbaarheid	van	het	

RoboChem-platform,	 in	 het	 bijzonder	 voor	 fotochemische	 reacties,	 te	

illustreren.	Met	 zijn	 geautomatiseerde	 en	door	AI	 aangestuurde	 capaciteiten	

biedt	 RoboChem	 een	 systematische	 aanpak	 voor	 het	 optimaliseren	 van	

reactieparameters,	 het	 genereren	van	hoogwaardige	 experimentele	datasets,	

en	het	uitvoeren	van	tolerantietests	voor	functionele	groepen.	De	inzichten	uit	

dit	werk	benadrukken	de	rol	van	SDL’s	bij	het	verbeteren	van	reactiesnelheid,	

reproduceerbaarheid	en	het	verkennen	van	complexe	chemische	ruimten.	 In	

Hoofdstuk	1	wordt	 een	brede	 inleiding	 gegeven	 tot	 de	principes	 van	 SDL’s,	

fotochemie	en	optimalisatiewerkstromen,	waarmee	de	basis	wordt	gelegd	voor	

de	daaropvolgende	hoofdstukken.	

In	 Hoofdstuk	 2	 wordt	 het	 RoboChem-platform	 geïntroduceerd,	 met	 een	

gedetailleerde	beschrijving	van	de	hardware-	en	software-integratie.	Er	wordt	

een	 nieuwe	 workflow	 gepresenteerd	 waarin	 fluidische	 systemen	 worden	

gecombineerd	met	Bayesiaanse	optimalisatie	om	efficiënt	reactieve	parameters	

te	verkennen.	Het	hoofdstuk	richt	zich	op	het	ontwerp	en	de	implementatie	van	

een	 robuust,	 door	 AI	 aangedreven	 raamwerk	 dat	 in	 staat	 is	 experimenten	
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autonoom	te	plannen	en	uit	te	voeren.	De	prestaties	van	het	platform	worden	

gevalideerd	 door	 middel	 van	 optimalisatiestudies	 met	 representatieve	

fotochemische	reacties,	waarbij	wordt	aangetoond	dat	het	optimale	condities	

kan	identificeren	terwijl	de	experimentele	inspanning	wordt	geminimaliseerd.	

Hoofdstuk	3	verkent	de	mogelijkheden	van	RoboChem	voor	het	optimaliseren	

van	synthetische	fotochemie,	met	bijzondere	aandacht	voor	het	begrijpen	van	

de	 invloed	 van	 kritieke	 reactieparameters	 zoals	 lichtintensiteit,	

katalysatorconcentratie	 en	 verblijftijd.	 Er	 worden	 multi-objectieve	

optimalisatiestudies	uitgevoerd,	waardoor	het	systeem	in	staat	is	een	balans	te	

vinden	tussen	opbrengst,	selectiviteit	en	andere	prestatiekenmerken.	Door	de	

veelzijdigheid	 van	 het	 RoboChem-platform	 bij	 het	 navigeren	 in	 complexe	

reactieruimten	te	tonen,	onderstreept	dit	hoofdstuk	de	toepasbaarheid	ervan	

in	 diverse	 fotochemische	 systemen,	 waaronder	 continue-flow-	 en	

batchconfiguraties.	

In	 Hoofdstuk	 4	 wordt	 het	 platform	 uitgebreid	 naar	 data-gedreven	

substraatselectie	 en	 tolerantietesten	 voor	 functionele	 groepen,	 cruciale	

uitdagingen	 bij	 het	 verbreden	 van	 de	 toepasbaarheid	 van	 fotochemische	

methodologieën.	RoboChem	genereert	autonoom	hoogwaardige	experimentele	

datasets	 die	 een	 systematische	 verkenning	 van	 substraatcompatibiliteit	

mogelijk	 maken	 en	 in	 de	 toekomst	 kunnen	 worden	 ingezet	 voor	 predictief	

modelleren.	Dit	biedt	een	data-gedreven	raamwerk	voor	het	identificeren	van	

nieuwe	 reactiemogelijkheden	 en	 het	 vergroten	 van	 de	 algemene	

toepasbaarheid	van	geoptimaliseerde	processen.	

Dit	proefschrift	laat	zien	hoe	de	integratie	van	automatisering	en	AI	traditionele	

synthetische	 werkstromen	 kan	 transformeren,	 door	 systematische,	

reproduceerbare	 en	 efficiënte	 optimalisatie	 van	 fotochemische	 reacties	

mogelijk	 te	 maken.	 Door	 de	 ontwikkeling	 en	 toepassing	 van	 RoboChem	 te	

presenteren,	 biedt	 dit	 werk	 een	 routekaart	 voor	 bredere	 adoptie	 van	 self-
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driving	 laboratoria	 in	chemisch	onderzoek.	De	hier	gepresenteerde	inzichten	

en	 methodologieën	 vormen	 een	 basis	 voor	 toekomstige	 vooruitgang	 in	

geautomatiseerde	 platformen	 en	 stimuleren	 innovatie	 in	 de	 synthetische	

chemie	en	daarbuiten.	

	

	 	



	

	
264	

List	of	publications	
(1) Buglioni,	L.	†[1,4];	Raymenants,	F.	†[1,4];	Slattery,	A.	[4,5];	Zondag,	S.	D.	A.	[4,5];	
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recovered	 from	 this	 injustice	 to	become	 friends	 I	will	never	know.	A	 special	

thank	you	must	go	to	the	kids	in	E0.03,	Méritxell	for	all	of	the	good	chats	and	

putting	 up	 with	 my	 utter	 nonsense	 with	 an	 eye	 roll	 and	 a	 shoulder	 shrug.	

Prakash	you’ve	been	a	great	addition	to	the	group,	even	if	every	so	often	your	

mouth	gets	you	into	trouble.	Remember!	Always	watching!	Thank	you	both	for	

always	looking	after	the	Kid.	
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I	have	a	few	people	I	would	especially	like	to	thank	starting	with	the	girl	with	

not	 just	 one,	 but	 four	 names	 Clara	Maria	 Valerie	 Vega,	 it	 has	 been	 a	 real	

pleasure	 to	 get	 to	 know	 you	 over	 the	 course	 of	 the	 PhD,	 a	 fellow	 techno	

enthusiast	 and	 core	member	 of	 the	 inter-departmental	 pub-quiz	winners	 of	

2024.	Mike	for	always	being	willing	to	get	up	to	some	after-work	shenanigans	

and	with	Flo	revolutionizing	the	world	of	gCNs.	I	would	also	like	to	thank	my	

fellow	Ireland	Roadtrippers,	Florian,	the	big,	oversized	toddler	with	a	heart	of	

gold	and	the	tightest	of	lats.	My	day	is	always	made	when	you	enter	the	office	

with	 a	 big	 smile,	 ready	 to	 crush	 the	 day	 and	 Escape	 Iridium	 by	 any	means	

necessary.	 Genevieve	 you’re	 doing	 God’s	 work	 looking	 after	 the	 boy,	

anticipating	his	hangriness	and	subsequent	temper	tantrums	and	always	being	

a	ready,	willing	and	able	participant	 to	put	Flo	 firmly	back	 in	his	box.	Dima,	

Moldovan	by	birth,	Irish	by	choice,	and	Cork	by	the	grace	of	God.	A	smile	that	

you’d	swear	butter	wouldn’t	melt	in	his	mouth.	Always	ready	to	give	a	booming	

laugh	that	rattles	through	the	hallways	of	the	E-Building.	Let’s	hope	you	actually	

make	it	to	my	defence	and	not	pull	out,	considering	it’s	the	day	after	St.	Patrick’s	

Day	I	await	with	bated	breath.		Jelena,	my	karaoke	partner	in	crime	(maybe	we	

can	celebrate	the	defence	with	a	rendition	of	Fluorescent	Adolescent	or	Valerie),	

and	 frequent	 debate	 buddy,	 one	 of	 these	 days	 we’ll	 solve	 all	 of	 the	 former	

Yugoslavia.	Here’s	to	exploring	brutalist	architecture	in	Belgrade	soon.	

I	would	like	to	thank	the	people	that	have	made	up	the	RoboChem	subgroup,	

past	 and	 present,	 without	 all	 of	 you	 this	 thesis	 not	 have	 been	 even	 nearly	

possible.	When	I	 think	of	where	 the	group	 is	now	it	actually	blows	my	mind	

compared	to	when	I	began	my	PhD,	each	and	every	one	of	you	has	made	an	

incredible	contribution	and	this	is	still	only	the	beginning.	Firstly,	the	members	

who	have	moved	on	to	new	pastures,	Diego,	you	gave	stability	and	direction	

when	 the	 project	 was	 in	 its	 absolute	 infancy,	 and	 still	 just	 a	 bunch	 of	

unconnected	 ideas.	 RoboChem	would	not	 be	where	 it	 is	 today	without	 your	
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early	 guidance,	 incredible	 mentorship	 and	 militant	 organization.	 Zhenghui,	

who	 spent	much	 time	with	me	 battling	with	 the	 robots	 trying	 to	 get	 things	

working.	Grace,	you	joined	in	an	 incredibly	busy	period	but	had	a	genuinely	

great	 effect	on	my	PhD,	 refocusing	me	and	 setting	me	 in	 the	 right	direction.	

Bente,	thank	you	for	being	a	fantastic	Masters	student.	Good	luck	in	your	PhD,	

I	know	you’ll	do	us	all	proud	in	Groningen.	Next,	I	would	like	to	move	on	to	the	

current	RoboChem	group,	Elia,	your	drive	 and	determination	are	 absolutely	

incredible.	 No	 matter	 how	 much	 you	 try	 to	 portray	 yourself	 as	 the	 group	

antagonist,	I’ve	always	seen	right	through	it,	you’re	a	deeply	caring	and	genuine	

person.	 Your	 sharp	 wit	 and	 willingness	 to	 engage	 in	 any	 conversation,	 no	

matter	the	topic,	have	made	working	with	you	a	real	pleasure.	I	also	want	to	

deeply	thank	you	for	your	coding	help	at	the	end	of	RoboChem	1.0.	It	was	an	

oversight	not	to	include	you	in	the	original	acknowledgments,	and	I	hope	this	

goes	some	of	the	way	to	making	up	for	it.	You’re	on	track	for	an	exceptional	PhD,	

and	I	have	no	doubt	you’ll	achieve	great	things,	we	may	even	achieve	some	great	

things	together.	Thanks	 for	always	being	up	for	a	chat	and	for	bringing	your	

unique	 energy	 to	 the	 group.	 Olly,	you’ve	 been	 an	 absolute	workhorse	 since	

joining	 the	 group,	 diving	 headfirst	 into	 learning	 RoboChem	 and	 coding	 (it’s	

clear	now	-	total	synthesis	was	never	your	true	calling,	this	is	what	you	were	

meant	to	be	doing).	Your	hard	work	and	ability	to	tackle	hard	challenges	have	

been	amazing	to	watch,	and	I’m	so	grateful	for	everything	you’ve	contributed,	

thanks	also	to	Dani,	for	keeping	him	going	when	the	rough	automation	times	

hit.	One	day	we’ll	watch	an	Ireland-All	Blacks	game	where,	rightfully,	the	team	

in	green	will	come	out	victorious.	Simone,	what	an	addition	to	the	group	you’ve	

been,	truly	bringing	the	group	to	the	next	level,	your	ability	to	juggle	everything	

on	 your	 plate	 and	 keep	 bringing	 your	 vibrant	 personality	 to	 the	 group	 is	

extraordinary.	Thanks	for	everything	you	do	in	the	background,	truly	the	oil	(or	

should	I	say	grease?)	that	keeps	this	machine	running.	Miki,	it’s	been	a	pleasure	

working	with	you,	I	was	in	the	process	of	starting	to	finish	up	as	you	joined,	but	
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now	that	I’m	back	here's	to	a	fruitful	collaboration	in	the	future,	you’re	taking	

your	PhD	in	your	stride.	Guillaume,	at	time	of	writing	you	have	just	joined	the	

group,	but	I	hope	to	get	to	know	you	better	in	the	coming	months.		

Next	 I	 would	 like	 to	 thank	 the	 people	 from	my	 cohort.	 I	 happened	 to	 start	

around	the	same	time	as	a	truly	exceptional	group	of	researchers	and	people.	

All	of	us	pushed	each	other	to	do	more	but	in	the	process	everyone	became	so	

close	over	 the	 four	 years.	 Firstly,	 To	Antonio	 and	Stefano,	 starting	my	PhD	

alongside	 you	 both	 was	 as	 inspiring	 as	 it	 was	 daunting.	 From	 the	 very	

beginning,	 you	 were	 so	 far	 ahead,	 setting	 an	 incredibly	 high	 bar	 with	 your	

energy,	 talent,	 and	groundbreaking	 chemistry.	 I	 had	 to	 learn	early	on	not	 to	

constantly	compare	myself	to	you	because	it	felt	impossible	to	keep	up.	Antonio,	

with	your	 fiery	passion	and	unstoppable	drive,	 and	Stefano,	with	your	 calm,	

methodical	 brilliance,	 gatching	 about,	 you	 are	 an	 unstoppable	 duo,	

complementing	each	other	perfectly.	Watching	you	work	together	to	produce	

paper	 after	 paper	 of	 exceptional	 chemistry	 has	 been	 both	 humbling	 and	

motivating.	You’ve	been	not	just	brilliant	colleagues,	but	also	great	friends,	and	

I’m	so	grateful	for	the	chance	to	have	shared	this	journey	with	you.	Fabian	my	

very	 first	 friend	 in	 the	group,	WAGMI	brother	and	ChemRev	survivor,	we’ve	

shared	so	many	great	times,	here’s	to	many	more	(a	trip	to	Paris	must	be	on	the	

cards).	Tom	who	took	his	time	to	introduce	himself	to	me	but	soon	became	a	

great	friend,	king	of	the	short	walk	and	talk,	therapist	of	the	group	and	all-round	

Mr.	Good	Guy.	I	miss	the	days	of	our	post-lunch	chess	games	using	the	massive	

pieces,	even	if	I	never	actually	won	a	single	game.	“Aidan,	in	French	we	call	it	

une	fourchette,”	you’d	say,	holding	up	your	fork	as	you	captured	my	queen,	“Mr.	

Good	 Guy”	 they	 say.	 Stefan,	 the	 multitalented	 engineer,	 some	 of	 my	 great	

memories	in	the	group	are	going	toe-to-toe	with	you	on	a	topic	you	feel	strongly	

about,	where	I	would	take	the	opposite	point	of	view	just	to	annoy	you,	be	it	

music,	chemical	engineering	or	the	fact	that	Dr.	Who	is	a	kids	TV	show.	You’re	a	



	

	
274	

true	gentleman,	always	good	for	a	wind	up	but	well	able	to	dish	it	out	as	well.	

An	absolute	massive	thanks	needs	to	go	out	to	the	better	halves	of	the	previous	

3	 lads.	Renate,	Mallaury	 and	Cyanne,	 thank	you	 for	 keeping	 the	boys	 sane	

during	the	tough	PhD-times	and	letting	them	let	their	hair	down	with	me	every	

once	in	a	while.		

I	would	 like	to	deeply	thank	the	kid,	my	roommate	Jasper.	You’re	a	genuine,	

terrific	 guy,	 as	 sweet-hearted	 as	 they	 come.	 I	 cherish	 our	 times	 watching	

football	 games	 in	 the	 apartment,	 or	 regaling	 you	 with	 stories	 which	 you’re	

always	 eager	 to	 hear.	 The	 way	 you	 hold	 yourself	 and	 handle	 yourself	 is	

exceptional,	managing	to	even	deal	with	Stefan	and	his	100	weekly	Teams	calls	

for	 over	 2	 years.	 You’re	 an	 exceptional	 engineer	 and	 person,	 professional	

football’s	loss	after	your	unfortunate	knee	injury	was	chemistry	and	NRGs	gain.	

Kid,	Thank	you	for	looking	after	me	when	I	tore	my	Achilles	(until	you	cruelly	

abandoned	me	for	a	holiday)	

Next,	is	an	especially	important	person	on	the	journey	of	my	PhD,	the	colleague	

who	probably	single-handedly	had	the	most	profound	impact	on	my	time	here.	

Jesús,	 our	 relationship	 started	 with	 a	 bang,	 Barça	 were	 going	 through	 a	

particularly	difficult	time,	and	I	spent	our	whole	first	night	out	together	giving	

it	 to	 you	 large,	 winding	 you	 up,	 as	 would	 become	 a	 running	 theme	 in	 our	

friendship.	 Legend	 has	 it	 a	 Catalan	 was	 going	 around	 my	 house	 claiming	

Freeeenkie	De	Jong	was	going	to	be	as	good	a	player	as	Messi.	A	billing	he	sadly	

never	 lived	up	 to	 in	 the	 intervening	years.	 You	have	been	a	most	 influential	

figure	in	my	scientific	life,	always	striving	to	find	a	deeper	insight	on	the	results	

we	achieved,	when	sometimes	all	I	wanted	to	do	was	move	on	to	the	next	thing	

as	soon	as	possible.	You	helped	me	in	all	aspects	of	my	training	as	a	scientist,	

even	presentations	(I	will	not	bring	up	the	time	you	had	me	make	a	speed	gauge	

for	presenting	my	work	-	that	belongs	in	the	dustbin	of	history)	
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Finally	of	my	co-workers	I	will	thank	the	two	people	who	will	take	my	side	as	I	

defend	my	PhD	as	my	Paranymphs	for	the	defence.	Pauline,	it	has	been	a	pure	

delight	to	work	with	you	these	last	four	years,	it’s	been	a	joy	to	see	first-hand	

the	scientist	and	person	you	have	become.	Fearless	 in	taking	your	talents	all	

over	the	world	during	your	PhD,	both	Janssen	Toledo	and	the	Doyle	Group	UCLA	

were	lucky	to	get	you,	even	if	it	meant	losing	my	buddy	in	the	trenches	for	an	

extended	 period.	 To	 think	 how	 far	we’ve	 come	 on	 our	 PhD	 journey	 is	 truly	

astounding,	we	were	given	a	Herculean	task,	and	I	couldn’t	have	asked	to	have	

done	it	with	anyone	better.	I’m	delighted	that	you’ve	found	someone	as	good	as	

Astrid	to	start	the	next	phase	of	your	life	with!	Go	raibh	maith	agat	as	gach	rud,	

tá	tú	ar	fheabhas,	hopefully	Irish	is	the	next	language	you	decide	to	tackle	on	

your	crusade	of	becoming	fluent	in	all	of	them.		

Miguel,	or	“Kid	the	kid”	thank	you	so	much	for	all	you’re	help,	laughs	and	fun	

during	my	PhD,	this	thesis	would	have	been	an	absolute	shambles	without	your	

guidance.	Our	first	interaction	was	a	zoom	call	where	we	discussed	how	to	build	

a	 HTE	 platform	 (of	 which	 we’re	 only	 now	 getting	 around	 to).	 I	 got	 the	

impression	you	were	a	quiet	guy,	only	 to	get	off	 the	call	and	be	 informed	by	

Jesús	that	you,	in	fact,	had	absolutely	no	idea	what	I	was	saying	because	of	my	

accent.	I’m	so	thankful	for	all	the	many	chats	we	shared	about	chemistry/life	

over	a	pitcher	or	 two	of	Bullebak	once	both	of	our	standards	of	English	had	

sufficiently	 improved.	A	 true	gentleman	when	you’re	not	elbowing	your	way	

through	crowds.	We	will	cheers	this	journey	one	day	over	a	Sidra	in	Asturias	

(because	“La	sidra	no	pasa	bien	el	túnel	de	Pajares.”).	You’re	a	star	of	the	game,	

it	was	one	of	the	great	pleasures	of	my	life	to	get	to	know	you	over	this	time.	As	

a	wise	man	once	said	‘Good	luck	for	what	is	coming,	you	will	need	it.	And	the	

rest..	just	good	luck’	

After	all	of	the	people	who	have	shaped	me	through	work,	I	have	some	people	

to	thank,	through	friendships	I’ve	built	from	home	and	abroad.	Thank	you	to	
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Cam	for	the	chats	all	things	rugby	and	for	getting	me	set	up	when	I	first	moved	

over	to	Amsterdam.	Encouraging	me	to	go	back	to	rugby	maybe	I	could	have	

done	without,	my	ankle	still	hasn’t	forgiven	you.	To	Max,	Paddy	and	Chris	the	

Irish	lads	always	a	source	of	good	craic	whenever	we	get	the	chance	to	meet	up,	

hopefully	Max	now	you	have	a	thesis	in	your	hand	you	can	finally	tell	people	

what	my	PhD	was	really	about	and	not	the	scurrilous	rumors	that	 I	work	on	

protein	modification.	 	 To	Megan	&	 Jess	 for	 always	 being	 available	 to	 join	 a		

Seanchoiche	after	a	chance	encounter	with	Dima	and	I	during	the	Rugby	World	

Cup.	 I	would	also	 like	 to	 thank	some	 friends	 I	met	 through	 the	University	of	

Amsterdam,	 Edith	 thanks	 for	 the	 good	 craic	 and	 distraction	 when	 I	 was	

supposed	to	be	writing	my	thesis,	and	for	suggesting	Duolingo	so	I,	for	the	first	

time	in	my	life,	started	learning	Irish.	Jim,	I	was	genuinely	surprised	when	I	first	

met	a	Dutch	person	who	not	only	played	rugby	but	excelled	at	such	a	high	level.	

It’s	been	great	to	share	our	mutual	love	for	the	game	and	to	connect	over	our	

projects,	 which	 ended	 up	 being	 surprisingly	 similar.	 Our	 discussions	 about	

Bayesian	Optimization	have	been	both	inspiring	and	insightful.	

There	are	some	friends	from	my	undergrad	I	would	like	to	thank,	to	both	Mark	

and	Aidan,	who	travelled	their	own	PhD	journey	in	parallel,	it	was	always	good	

to	 touch	base	with	ye.	To	Sheeno,	 for	 frequently	making	 the	skip	across	 the	

pond	for	a	weekend	in	Amsterdam.	To	Eileen	and	Lucy,	who	are	always	good	

for	a	catch	up	and	a	cup	of	tea	when	I	got	back	home.	Our	friendship	started	on	

Bandon	Road	near	UCC	over	a	bag	of	chips	from	Jackie	Lennox’s	(RIP),	before	

we	 spent	 a	 great	 summer	 living	 together	 on	 placement,	 forming	 a	 deep	

friendship	that	I	cherish	to	this	day.		

They	say	show	me	your	friends	and	I’ll	show	you	your	future	and	this	couldn’t	

be	truer	for	this	next	set	of	guys,	even	though,	frequently,	we	are	scattered	all	

over	 the	 globe,	 as	 soon	 as	 we	 get	 together	 it’s	 like	 we’re	 back	 in	 8	 Mount	

Pleasant	 on	 College	 Road,	 and	 10	minutes	 later	we’re	 tearing	 each	 other	 to	
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shreds,	 like	not	a	moment	has	passed	since	our	University	days.	My	deepest	

thanks	go	out	to	all	the	The	Hard	Time	Blues	Brothers,	each	of	you	have	shaped	

me	 throughout	my	 life,	maybe	more	 than	 any	 group	 of	 people.	 The	 fact	we	

remain	so	close	15	years	after	 I	 left	Hammies	 is	a	 testament	 to	 the	bond	we	

have.	Firstly	Jack,	my	best	friend	since	before	we	could	walk.	We	grew	up	joined	

at	the	hip,	a	package	deal	for	as	long	as	I	can	remember.	Even	as	we’ve	grown	

older	and	life	has	taken	us	to	different	continents,	the	bond	we	forged	through	

years	of	 shared	experiences	 remains	unshaken.	 I	 truly	 see	your	 family	as	an	

extension	of	my	own,	and	I	know	I	can	always	turn	to	you	for	advice	(and,	of	

course,	hot	economic	takes).	Whether	we’re	on	opposite	sides	of	the	world	or	

catching	up	 like	 no	 time	has	 passed,	 I’m	 forever	 grateful	 to	 have	 you	 as	my	

brother	in	all	but	name.	Kieran,	the	other	El	Dude	Brother	(Honk	Honk),	best	

friends	since	our	first	day	in	Pres,	when	we	sat	at	the	bus	stop	talking	about	Call	

of	Duty	(and	I	didn’t	button	my	blazer	all	the	way	up)	Roommates	during	my	

time	in	Boston	and	one	of	my	closest	confidants,	who	even	though	lives	on	the	

other	 side	of	 the	world,	 reenvisaging	 the	 very	 concept	 of	 Semantic	 Layers,	 I	

manage	 to	 talk	 at	 length	with	 every	 day,	 however	 never	 a	 phonecall.	 Jerry,	

you’ve	 been	 an	 unwavering	 constant	 throughout	my	 PhD	 journey.	Whether	

you’re	planning	your	next	trip	to	Amsterdam	(or	more	likely	sacking	that	off	for	

some	sun	in	Lanza),	you’ve	always	been	just	a	message	away.	You’re	probably	

the	 person	 I	 talk	 to	 the	most,	 and	 it’s	 easy	 to	 see	why	 -	we	 share	 the	 same	

excitable	personality,	 the	same	boundless	enthusiasm	for	the	things	we	love,	

and	an	uncanny	ability	to	get	absolutely	obsessed	with	the	most	niche	topics.	

Whether	it’s	a	deep	dive	into	a	random	interest	or	just	a	good	chat	about	life,	I	

know	I	can	always	come	to	you	about	anything.	Your	energy	and	passion	are	

infectious,	and	 I’m	so	 lucky	to	have	you	as	a	 friend.	 James,	my	desk	mate	 in	

Hammies	from	day	one,	helping	complete	my	Irish	homework	in	the	5	minutes	

before	the	class	started,	an	absolute	heart	of	gold,	who	kicked	off	my	love	of	90s	

WWF	on	a	faithful	trip	to	Galway,	and	is	the	sole	reason	My	Way	has	been	top	of	
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my	Spotify	Wrapped	every	year	since	2021.	My	guiding	light	on	all	things	Irish	

Music,	by	belittling	any	suggestion	I	come	to	you	with	‘they’re	soft	boy’.	Jamie,	

the	best	of	us,	the	most	sensible	of	us,	keeping	the	group	together	by	being	the	

only	man	capable	of	doing	some	proper	organization,	and	Aoife	who	is	soon	to	

become	the	first	‘De	Koude	Kant’	of	the	Hard	Time	Blues,	I	couldn’t	be	happier	

for	ye.	Christian,	a	constant	source	of	chaos	and	inspiration.	You’ve	left	your	

mark	on	my	life	in	countless	ways,	not	least	by	inadvertently	causing	a	number	

of	injuries	-	all	purely	accidental,	of	course.	It’s	hard	to	believe	it’s	been	so	many	

years	since	you	first	recommended	CPC	in	UCC	to	me,	setting	me	on	the	path	

that	ultimately	led	to	this	PhD.	So	really,	just	like	my	ACL,	this	thesis	is	entirely	

your	fault.	I’m	beyond	grateful	for	your	friendship,	advice,	and	support	over	the	

years.	It’s	good	to	have	you	closer	to	home	again.	Niall,	such	a	good	man,	and	

good	to	have	you	back	from	Australia,	had	the	pleasure	of	spending	one	of	the	

great	 summers	 of	 our	 lives	 together	 in	 Ocean	 City,	 sharing	 employment	 in	

Mother’s	Cantina	for	all	of	one	day	until	you	were	cruelly	torn	away	from	us.	

Here’s	 to	 much	 more	 time	 spent	 together.	 David,	 you’ve	 always	 been	 an	

enigma,	but	one	of	 the	most	 entertaining	and	presences	 in	my	 life.	Tracking	

your	progress	as	you	ran	the	equivalent	distance	from	Canada	to	Mexico,	albeit	

on	a	5	km	loop	near	your	house	in	Ballinacarriga,	was	oddly	motivating	during	

the	depths	of	Covid.	Your	quiet	determination	and	unique	sense	of	humor	have	

been	a	constant	source	of	delight	for	the	group.		

I’ve	also	been	lucky	to	be	joined	in	Amsterdam	by	a	blast	in	the	past	in	the	form	

of	Jack	Christopher,	it	was	such	a	pleasure	to	welcome	yourself	and	Denisa	to	

the	 city	where	 ye’ve	 really	 set	 down	 roots	 and	 now	welcomed	 baby	Oliver	

Brian	Murphy	into	the	world.		Thanks	also	to	Sonny,	my	friend	through	rugby,	

from	our	early	days	in	Munster	to	our	time	with	Cork	Con,	where	we	combined	

to	win	plenty	of	championships.	I’ll	never	forget	the	summer	we	spent	living	in	



	

	
279	

Bandon,	memories	that	still	bring	a	smile	to	my	face.	Your	determination	has	

always	been	an	inspiration.	I’m	happy	to	see	how	well	life	is	going	for	you.	

Finally	(almost	there),	we	are	nothing	without	our	families.	I’d	like	to	thank	my	

incredible	 family.	 Grainne,	 my	 Godmother-extraordinaire,	 thank	 you	 for	

joining	today,	hopefully	you	get	to	learn	what	I’ve	been	doing	the	last	four	years	

and	 that	 I	 wasn’t	 just	 messing	 around	 enjoying	 Amsterdam.	 To	Mary,	 my	

incredible	 Aunt,	 who	 was	 instrumental	 in	 helping	 me	 during	 a	 particularly	

tough	period	of	my	PhD,	thank	you	for	always	only	being	but	a	phone	call	away.	

To	my	amazing	Granny	Martha,	tough	as	rocks	and	sharp	as	a	whip,	I	wish	you	

were	 able	 to	 be	 here	 with	 us	 in	 person	 (though	 you	might	 have	 wondered	

“What’s	Gearoid	doing	standing	next	to	Aidan	as	a	Paranymph?”	–	Granny,	that’s	

Miguel)	however	I’m	sure	Kenneth	(Godfather-extraordinaire,	and	maybe	the	

only	 family	member	 who	 gave	 reading	 this	 thesis	 a	 proper	 go)	 has	 got	 the	

livestream	working	on	 the	 iPad	back	home.	To	Dan	&	Susan,	 thank	you	 for	

welcoming	 me	 into	 your	 family	 as	 the	 de	 facto	 third	 child.	 So	 many	 of	 my	

favorite	memories	are	tied	to	the	time	I’ve	spent	with	you	both.	Your	warmth,	

kindness,	and	endless	support	have	meant	the	world	to	me.	I’m	so	grateful	you	

could	be	here	for	my	defence.	 I	hope	Jack	and	I	have	grown	into	people	who	

make	ye	proud.	I’m	incredibly	lucky	to	have	the	Murphys	in	my	life.	To	Gearóid,	

my	 brilliant	 brother	 and	 the	 reason	 I	 can	 hold	my	 own	 in	 a	 debate	 today	 -	

though	that	certainly	wasn’t	the	case	when	we	were	younger,	as	I	spent	years	

getting	my	arguments	dismantled	at	the	dinner	table.	You’ve	always	been	the	

smarter	one	between	the	two	of	us,	and	I’ve	admired	your	sharp	mind	for	as	

long	as	I	can	remember.	Thank	you	for	reigniting	my	love	of	Munster	Rugby.	

Here’s	to	getting	to	a	game	soon.	To	Aoife,	my	darling	sister,	home	from	Oz	for	

the	first	time	in	a	year,	you	have	no	idea	how	proud	I	am	of	the	person	you	are,	

you	 light	 up	 a	 room	 with	 your	 personality	 and	 are	 quickly	 the	 center	 of	

attention.	No	matter	where	in	the	world	you	end	up	you	will	succeed,	you	just	
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have	it	in	your	nature.	And	Finally	(actually	finally	this	time)	thank	you	to	my	

Mum	&	Dad.	Mum,	I	couldn’t	have	asked	for	a	more	loving	and	caring	mother,	

my	biggest	supporter,	thank	you	for	always	having	my	back	but	also	reigning	

me	in	when	it’s	deserved.	Your	empathy	for	others	was	instilled	in	me	from	an	

early	age,	and	I	hope	I	live	up	to	the	example	you	set	in	life.	Dad,	you	are	the	

biggest	single	influence	I’ve	had	on	my	personality,	my	biggest	confidant,	and	

one	 of	my	 best	 friends.	 Thank	 you	 for	 teaching	me	 that	 if	 you	 tell	 someone	

you’re	going	to	do	something	that	you	better	well	do	it.	Gearoid,	Aoife	and	I	are	

blessed	to	have	you	both	as	our	parents	

	

	

	

Le	mo	chroí	go	léir	

	

Aidan	
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