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(NZF) NMR. We show that application of weak mag-
natic fi 'id 3 1es Nta i splitting of the zero-feld (ZF) lines,

”

restoring information aboul gyromagnetic ratios t} at is
lost in ZF NMR. Iu the regime where the Zeeman ef-
fect can be treated as s perturbation, we chserve high-
resolution spectra with easy-to-undersiand splitting pat-
ternsg that are in good gqualliative and quantitative agree-
ment with frst-order perturbation theory, This work rep-
resents the first observation of NMR under such condi-
tions, forming the basis for a new type of NMR spec-
troscopy that serves as a complement o high-field NMR,
where hetaronuclear couplings are almost always treated
as & smaall perturbation to the much lavger Zeeman inder-
action. We also examine the case in which the Yeeman
energies are comparable to the J-coupling energles, ve-
ailting in spectra of maximal complexity.

The Hamilionian in the presence of J-couplings and a

maguetic feld is
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Here I; represent both like awnd uniike spins with gy-
POMAZT i(‘ ratio v, and J,u s the scalar (‘oluhiw b
tween spins 7 and £. In the absence (‘-f nagnetic fields,
the spherical symmetry of the Hamiltonian dictates that
gigensiates }%} are also eigensiates of £° and fm where
£ is the total augular momectum § =) I, with energy
FP :ul(i degeneracy 2f + 1. A )pl‘-(ratton ol & ngnetw
field B, Iifts this degeneracy, splitting the ZF NMR lives,

We 5’ stoexainine tho effects of very small mwagoetic
fields on a "OHwy system, with NV eguivalent protous,
Mimf} eriurbation theory, i seco fietd, Lie unperiwrbed
“gv lavels are given by #{f k) = }'/)[”r + 1y =B+
1y - s(s 4+ 1Y, {14] where £ = '.,'21 1,3/2... ave the [OSST-
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