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Abstract

It is difficult to measure chemical shifts in the small and inhomogeneous magnetic fields found in ex-

situ and single-sided NMR systems, such as those used for well-logging. However, it is still possible to

obtain chemical information from J-coupling constants, which are independent of static field strength

and temperature. We describe and analyze 1H-13C double-resonance pulse sequences that are suitable

for measuring heteronuclear J-coupling in grossly inhomogeneous fields. We also present preliminary

experimental results from a low-frequency fringe-field system.
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1. Introduction

The indirect scalar coupling (J-coupling) constants between nearby nuclei are independent of field

strength and temperature, and thus provide valuable chemical information even when the static magnetic

field is too weak for chemical shifts to be measured [1, 2]. In addition, NMR spectroscopy at ultra-low

field strengths (nT-µT) is of fundamental interest for understanding strongly-coupled spin networks; at

very low fields, J-couplings can compete with the Zeeman interaction and even dominate the spectrum

[3]. Such experiments require specialized instrumentation, including a pre-polarization system and

detectors based on low-temperature superconducting quantum interference devices (SQUIDs) [4, 5].

Single-sided and inside-out NMR systems, such as those used for well-logging, have grossly inhomo-

geneous B0 fields in the 5-50mT range [6, 7]. These fields are strong enough for Zeeman interactions to

be dominant and for coils to be useful as detectors, but too weak and inhomogeneous for chemical shifts
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