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When compared with Nuclear Magnetic Resonance (NMR), methodological
development of Nuclear Quadrupolar Resonance (NQR) has not yet been fully achieved. The aim of this
research is to provide a rapid method for finding NQR resonances and to examine double-resonance
NQR. For the former, we presented an efficient, two-step NQR protocol by using a non-adiabatic,
frequency-swept hyperbolic secant (HS) pulse with comb modulation. We also study the spin dynamics
under the comb-modulated HS pulse by numerical simulations, and experimentally demonstrate the
feasibility of the proposed scheme, which is referred to as RApid-Scan with GApped excitation with
Dual-mode Operation (RASGADOL) NQR. For the latter, we examined 35CI1-39K SEDOR-NQR with using CPMG
and 35CI-39K nutation-NQR experiments. It was shown that the size as well as orientation of the
35CI-39K dipolar interaction relative to rf-excitation and quadrupolar tensors affect the observed

intensities of the 35CI CPMG echo-train signal.
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Fig. 1 (a) The profile of the amplitude w(t) and frequency Aw4(t) of a HS pulse g, (t). (b)
Fourier transformation G;(w) of g4(t).
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Rapid Scan Nuclear Quadrupole Resonance
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Fig. 2 Rapid scan **Cl NQR signalswith frequency offsets of (a) 0 kHz and (b) 50 kHz obtained in
the coarse survey mode by acquiring the signal during the gaps of the comb-modulated HS
phase and quadrature components, respectively. (c, d)
Corresponding FID signals obtained in the fine survey mode by aborting rapid scan at ¢t = 5.1
ms (indicated by vertical broken lines) and then immediately starting acquisition with a dwell time
of 1 us (e) and (f) NQR spectra obtained from deconvolution of the rapid-scan data (a) and (b)

excitation. Red and green lines describe in-
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Spin Echo Double Resonance(SEDOR)[3]
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Fig. 3 Dependence of the *Cl echo intensty on *K rf-
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oF -1 Fig. 4 Observed *Cl CPMG echo signals with (red) and
without (green) K rf-irradiation.
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