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Magnetic Field Induced Kitaev Quantum Spin Liquid In α-RuCl3
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Introduction
	We studied the non-equilibrium quasiparticle dynamics in a putative quantum spin liquid α-RuCl3 [1] using pump-probe spectroscopy in magnetic field. We observed that the amplitude and the sign of the pump induced reflectivity change are highly susceptible to in-plane magnetic field. High magnetic field optical studies were used to understand the spin dynamics of this complex compound.

Experimental
	Non-degenerate pump-probe spectroscopy studies were performed on α-RuCl3 single crystals. A Coherent Vitesse Ti:Sapphire oscillator is used to excite our samples with ~100 fs pulses and generate probe pulses with similar pulse durations. Pump wavelength is 800 nm and probe wavelength is generated through second harmonic generation. During the measurements, the crystals were cooled down to 4 K and in-plane magnetic field was swept from 10 T up to 17 T. Pump induced reflectivity change was measured using a photodiode and a lock-in amplifier.

Results and Discussion
	We had previously observed that, for 800 nm pump - 800 nm probe traces, the sign of the pump induced reflectivity changes around 5 Tesla [Fig. 1(b)]. At MagLab, the same experiment with different probe wavelength (400 nm) is performed at higher in-plane magnetic fields, ranging from 10 to 17 Tesla. We observed that the magnetic field strength at which the pump induced signal changes sign is probe wavelength dependent. [Fig. 1(b)] Follow up studies to address the origin of magnetic field and probe wavelength dependent pump-probe signal are underway.
[image: ]AcknowledgementsFig.1 (a) Pump-probe traces obtained in our in-house pump-probe spectroscopy setup. The highest achievable magnetic field strength is 7 T. The pump and probe wavelengths are 800 nm. (b) Pump-probe traces obtained in MagLab Cell 3. The pump wavelength is 800 nm whereas the probe wavelength is 400 nm.
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