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Diamond	is	a	promising	plaDorm	for	sensing	and	quantum	processing	owing	to	the	remarkable	
properKes	 of	 the	 nitrogen-vacancy	 (NV)	 impurity	 [1].	 An	 important	 breakthrough	would	 be	 in	
connecKng,	using	waveguides,	mulKple	diamond	NVs	together	opKcally.	However,	 it	sKll	has	to	
be	 established	 an	 efficient	 photonic	 fabricaKon	 method	 for	 diamond	 similar	 to	 the	
photolithographic	methods	 that	have	revoluKonized	silicon	photonics.	 In	 this	 talk	 I	will	explain	
the	opKcal	waveguides	in	diamond	inscribed	by	focused	femtosecond	high	repeKKon	rate	laser	
pulses	 [2,3].	 Employing	 µRaman	 spectroscopy,	 opKcally	 detected	 magneKc	 resonance	 and	
confocal	µPhotoluminescence	characterizaKon,	I	show	that	the	properKes	of	NV	centers	already	
present	 within	 the	 laser-wri\en	 opKcal	 waveguides	 were	 preserved.	 In	 addiKon,	 I	 show	 the	
possibility	 of	 creaKng	 vacancies	 in	 bulk	 diamond	 using	 femtosecond	 laser	 single	 pulses,	 to	
produce	 the	 NV	 centers	 a]er	 annealing.	 These	 diamond	 waveguides	 and	 NV	 centers	 are	
promising	for	integrated	magnetometer	or	quantum	informaKon	systems	on	a	diamond	chip	[4].	
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