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FIG. 20 Spectra for C lebeled formic acid, HY¥COOH, in

the indicated maguetic flelds. The spectra ave the result of
averaging eight transients. The luset shows splitting of the
two lines centered about J as a function of magnetic ficld.

used to excite NME spin cohereuces, sre applied via a
sot of coils, At zero field, the magoetometer is primarily
sensitive {o ﬁel(’is in the o direction with noise floar ol
ahout 40 — 50 5/ ‘He. As the bias fleld is increased,
the magnet ()metel resporse moves to higher frequencies,
compromising the kw«frequency sensitivity by about &
factor of 5 for B, = 3 m{. 'To maintain a quantization
axis dws mo transit a)f the sample, a solenoid provides a
“airiding” field. The guiding field is turned off suddenly

}no; to acquisition nf data, and a pulse applied in the

z-direction Wi“i area such that the proton spins rotate
through =2 47 and the carbon spins rotate through = ©

{about 480 ps), maximizing the araplitude of zero-leld
signals.
2F and NZF spectra for formic acid (H'*COOH) are

shown in Fig. . 2. The ZF Spectw‘-n consists of a sin-
gle line at J = 222 He, as well as a DBC conaponent,
suppressed here for clarity. The NZEF spectrum arising
from the “CH g"o'xp is as discussed above: a doublet

rith hequvncw J ot By + ve)/2 and an additional
lma ab AL (v, + v 3/2 = 4 A.7 Hz. The large peak at 7.5
Hz corresponds to the unco pl@d OH group. The asym-
metry in the doublet centered aboud J, reproduced by a
full mumerical calculation, i@ due to higher-osder corvec-
tions to the eigenstates. The peaks are well described by
Lorentzians, with halfwidth at half-maxioum = 0.1 Hs,
and the locations of the peaks can be determined with
an uncertainty of aboxt 1 uHz. The inset shows the
splitting of the line at J as a function of magnetic field,
displaying a linear flepe'. wlence. The slope is in agree-
ment with that predicied by Eq. {4), {7n + 7}, at the
tevel of about (.1%.

To illustrate the case of a
wentm for acetonitrile-2 ($#CH;CN) ave i in E iz 3.
= (), the spectrum consists of a frequency
7.oand a peak at “J Ap}) ication of &
peak iuto three

iX¥s

CHa system, ZF ¢

: feld splits the zero-frequen
lines, whose frequencies ave given by I*_, (3),(6), and
(7). The smallest peak at 11.2 Hz (.()11es1n,1‘<15> to an
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