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What is B-detected NMR?
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B-detected NMR at TRIUMF
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B-detected NMR measurement modes
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B-detected NMR of ZnO

Why is ZnO
difficult to hole
dope?

Why B-NMR?

 Hyperpolarized
dopant elements

* Probe of local
magnetic fields and

charge density

J. R. Adelman et al., Phys. Rev. B 106, 035205 (2022)



Single RF resonance spectra

Donor octahedral
interstitial SLi*

Experiment v,: 13.2 kHz
Theory v,: 12 kHz
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RF comb resonance spectra
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Pulsed beam: 8Li spin-lattice relaxation

1/T, relaxation rate: measurement of magnetic

and quadrupolar fluctuations at v,
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Motional dynamics of defects

1/T, fits BPP

model

Frenkel pair + 8Li I I I
0.12

0.10

T

T

T

0.08

0.06

T

1/T§IOW (S—l)

T

0.04

0.02

O.OO‘A AAIAAHAH ]
0 100 200 300 400

Temperature (K)

T

9
N. Bloembergen, E. M. Purcell, and R. V. Pound, Phys. Rev. 73, 679 (1948)



Summary of éLi NMR in ZnO

1. B-NMR probes the charge density distribution and
magnetic fields at dopants

2. Both shallow donors and acceptors coexist
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Optical pumping of éLi at TRIUMF

8Li online optical
pumping

v

« optical pumping cycles in presence of
weak Zeeman splitting
« Transfer polarization via hyperfine
coupling
C. D. P. Levy et al., Hyperfine Interact. 225, 165 (2014)



T-dependence of quadrupole interaction
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