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. - Scaling plot of rclaxation data, measured at nine
different temperatures, between 2.0 and 2.8 K. For clarity, only
about 5% of the data points have been plotted. The continuous
line shows the fit of the master curve to an exponential function.

N o 110" 210’ 3w aut
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{= - Time decay of the magnetization, measured in the
remanent state at different temperatures. Mote that the mag-
netization decay, plotted in logarithmic scale, is in gencral non-
exponential. Lincs show the fit of the data points to a stretched
exponential function.
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: Time decay of the remanent magnetization measured
at low temperature, plotted as a function of the square root of
the time. Lines show linesr fits.
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Tunneling distnibutions: the field dependence of the
short-time square-root relaxation rates TUyoq(£y) are presented
on a loganthmic scale showing the depleton of the molecular
spin states by quantum tunneling at H = 0 for various waiting
times. (a) Tunneling distributions for the initial magnetization

starting from saturation M, = —M,. For each point, the

sample was first saturated in a field of —14T and at a
temperature of about 2 K and then rapidly cooled to 40 mi.
After applying a “waiting field” of H, = 0, we let the sample
relax for a “waiting time" f, (after 1, = 2, 10, 50, and 250 s,

| the reversed fraction of magnetization is 0.008, 0,030, 0.077,

and 0.159 of M,, respectively). Finally, we applied a small
field to measure the short-time relaxation which could be fit
accurately o a square-root law yielding Ty Because Iy
1§ proportional to the spins which are still free to tunnel,

. onc obfains the distribution P&y, Hw.tw). (b} Tunneling

distributions as in {a), but now for each point, the sample

¢ was first annealed (FC) to a value M, = —0.2M,. The

inset enlarges the low ficld part around the waiting field H,.

"\ After t, =5, 10, 20, and 40 s, the reversed fraction of the
¢ magnetization is 0.0012, 0.0020, 0.0032, and 0.0049 of M,,

respectively. Al the resonance, the depletion develops very
rapidly with elapsed time, even though the total magnetization
and the mntenal demagnetization ficld hardly change during this
time. Motice that the pambolic shape of [y(fy) shows it

| i aecurately Gaussian, with & halfwidth of 0.030 T, This

Gaussian profile is found for [Mi,] < [0.5M,] (but with a hali-
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TEMPERATURE (K| Residual polarization in KCliLi as & function of time

Specific heat of (KBc)-, (KON), verses temperature. For £ = (.25 the specific heat
was measured on short- and long-time scale f indicated by thangles (f< 1 ms) and full
circdes (r>50ms). For comparison the spedific heats of pure KBr (8p = 172K) and of
slightly doped samples (x = 1.5 107* and x = 8.5 107*) are shown.
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Coverglass, f, =490 Hz
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quency independence at low temperastures and larger response
at 500 Hz above the minimum of €'(w, T). This frequency de-
pendence suggests that the minimum in €'{w, E) is very broad.
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