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A very similar result was obtained by Kopietz in the
Schwinger boson formalism. The constant C& is not
determined by our experiment, and in Fig. 6{b) the
overall scale was adjusted in order to obtain the best fit of
Eq. (10) to the data.
In order to estimate the effect of the cutoff in the ener-

gy integration on the correlation length deduced in our
experiment, we have calculated the integral Eq. (5) nu-
merically, using the dynamic structure factor of Tyc
et al. These authors find that the characteristic energy
of the spin system is given by c00=cg '[T/2frp, ]'~ . For
energies up to 12 meV, this prediction has been experi-
mentally verified by Yamada et al. We have fitted the
data generated by a numerical integration of Eq. (5) to
simple Lorentzians and thus established a conversion
table between the correlation length measured in our ex-
periment and the intrinsic correlation length. We found
that the two lengths are indistinguishable over most of
the temperature range. A noticeable difference, although
still within the experimental error bar, only appears
above 500 K. To take this discrepancy into account, we
have adjusted the error bars of the highest temperature
points in Fig. 6(a). The insensitivity of the measured
correlation length to the cutoff is hardly surprising, since
even at 600 K the characteristic frequency is still only 20

FIG. 5. Representative energy-integrating scans along
(H, 0.38,0) for carrier-free La2Cu04 (T&=325 K). The dashed
line is the experimental resolution function; the solid line the re-
sult of a fit to a convolution of the resolution function with a
two-dimensional Lorentzian scattering function.
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to simple Lorentzians, S(q)=S(0)/(1+q g ) convoluted
with the experimental resolution function. The result of
this procedure is shown in Fig. 6(a), together with the
theoretical predictions Eqs. (8) and (9). Since J-135
meV has been determined experimentally, the Monte
Carlo prediction contains no adjustable parameters. For
the analytical formula Eq. (8) we obtained 2frp, =150
meV=1. 11J from a least-squares fit to our data. The
agreement between the fitted curve, the Monte Carlo
simulation, and our data is clearly good. For compar-
ison, the curve calculated from Eq. (8) with the spin-wave
theory value' of 2~p, =0.94J deviates significantly from
both the experimental and the numerical data. This indi-
cates an —15% error in calculating 2', from spin-wave
theory. As we will see shortly, our estimate of this error
is somewhat reduced if corrections to the 2D Heisenberg
Hamiltonian are taken into account. It is gratifying to
see that both experiment and theory are now sufficiently
far advanced that this small error is clearly noticeable.
The temperature dependence of S(0), the q =0 instan-

taneous correlation function, is shown in Fig. 6(b). Up to
a negligibly small O(T) correction, the predictions of
Chakravarty, Halperin, and Nelson' and Tyc, Halperin,
and Chakravarty for S(0) are
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FIG. 6. (a) Inverse magnetic correlation length of a carrier-
free La2Cu04 sample together with several theoretical predic-
tions, as discussed in the text. (b) Peak intensities of the 2D
Lorentzian fits to the energy-integrating scans for this sample.
The short-dashed line in both figures refers to the expression of
Hasenfratz and Niedermayer, Ref. 22, modified according to
Eq. (12) in the text.


