Controlling relaxation of nuclear spin
qubit ensembles for a more sensitive
search for axion-like dark matter
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Future phases of CASPEr-Electric

CASPEr-Electric Gen 1 results
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How to increase sensitivity further?
- Bigger sample (80 cm)
- Increase Polarization
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FUtU re phases Of CASP Er-EIECtrIC By shining laser we can create transient

paramagnetic centers

CASPEr-Electric Gen 1 results
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Our sample doesn’t have
unpaired electron spins

How to increase sensitivity further?
- Bigger sample (80 cm)
- Increase Polarization

Dynamic Nuclear Polarization (DNP)  BUT...
DNP is transmitting polarization from
electrons to nuclei
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L.-S. Bouchard et al, Phys. Rev. A 77, 022102 (2008)
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Reduction of relaxation time by paramagnetic centers

Detecting light induced paramagnetic centers
using electron paramagnetic resonance (EPR)

EPR spectrum of PMN-PT at 10K, 9.4 GHz, illuminated by 405 nm
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Reduction of relaxation time by paramagnetic centers

Detecting light induced paramagnetic centers
using electron paramagnetic resonance (EPR)

EPR spectrum of PMN-PT at 10K, 9.4 GHz, illuminated by 405 nm

Spin relaxation time measurement of 207 Pb nuclear spins at 4K
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We are able to control nuclear relaxation time by light-induced transient paramagnetic centers
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