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In their Comment Savosta and Nova´k claim that the doubly peaked55Mn NMR line shape observed in
La0.67Ca0.33MnO3 for T,70 K @Phys. Rev. B58, 12 237~1998!# is not real, but an artifact resulting from the
experimental conditions. In support to their arguments, they present55Mn line-shape measurements at 77 K. In
this reply we present55Mn NMR line-shape measurements under the experimental requirements suggested by
Savosta and Nova´k, and show that at low temperatures the line shape still consists of two distinct peaks with
different rf enhancement factors. This effect is explained in view of recent experimental results.
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In a recent paper1 we have shown that at low temperatur
the 55Mn NMR spectra of La0.67Ca0.33MnO3, obtained with a
two-pulse spin-echo technique, are doubly peaked w
peaks at frequencies 380 MHz and 395 MHz. This effect
been attributed to the lower charge carrier density in dom
walls in comparison to the charge carrier density in fer
magnetic~FM! domains. ForT.70 K, the double peak wa
no more observed, and spectra were found to consist
broad single peaked Gaussian line shape.

In their Comment, Savosta and Nova´k claim that the
double peak is due to the short spin-spin relaxation timeT2
value at the center of the line shape, which distorts the c
tral part of the signal. They claim that by using very sh

FIG. 1. ~a! 55Mn NMR line-shape measurements
La0.67Ca0.33MnO3 at 3.2 K, and different rf power levels.~b! The
same experiment at 77 K.
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interpulse time intervalst, such thatt!T2, the double peak
will disappear and the true single Gaussian line shape wil
restored.

In order to clarify the question raised by them we pe
formed low-temperature55Mn NMR line-shape measure
ments on La0.67Ca0.33MnO3, after settingt53 msec, which
in all measurements fulfilled the conditiont!T2. Figure
1~a! exhibits line-shape measurements atT53.2 K, and at
four different radio frequency~rf! power levels. It is clearly
observed that by decreasing rf power the low-frequency p
of the signal decreases rapidly, whereas the high-freque
part remains almost unchanged. This unambiguously sh
that the signal consists of two components, which resp
differently to the power level of the rf excitation pulse, i.e
they have different rf enhancement factor.3 On the contrary,
at 77 K @Fig. 1~b!# the line shape remains unchanged a
only the signal intensity reduces drastically by decreasin
power level, which implies a uniform rf enhancement acro
the whole spectum. The possibility that atT53.2 K the dou-
bly peaked line shape is produced by an extremely shorT2

FIG. 2. 55Mn T2 as a function of temperature measured at
power level25 dB ~filled circles!. For reasons of comparisonT2

from Ref. 1~gray circles! is also presented.
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!t at the center of the line shape, which distorts the l
shape, is according to Fig. 2 excluded. In this figure
demonstrateT2 vs T data for rf power25 dB, obtained at
the center of the line shape, whereT2 attains its minimum
value. It is observed that by increasing temperatureT2 varies
from 80 msec@t at 3.2 K to 5 msec atT5240 K.4 For
reasons of comparisonT2 vs T data from Ref. 1 are also
presented.

Conclusively, 55Mn line-shape measurements
La0.67Ca0.33MnO3 show clearly the formation of a bimoda
distribution of frequencies with different rf enhancement
low temperatures. Since rf enhancement is produced by
coherent oscillation of electron spins in magnetic domains
domain walls,2 it may be concluded that the two peaks a
produced in spatially resolved FM regions with differe
electronic properties. The reason that in Ref. 1 this effect
been attributed to charge variation across the domain wal
~i! that different55Mn NMR frequencies reflect different Mn
valence states,~ii ! by applying an external magnetic field th
high-frequency signal component reduces drastically,
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~iii ! T2 varies continuously across the line shape. Clearly
weak point of this model is that the saturation field in F
manganites isHsat,1 T, as rightly indicated in the Com
ment, and signals from domain walls should not persis
higher fields. An alternative model might be the formation
low temperatures of a bimodal distribution of FM cluste
with different charge carrier density. In such a case,
strong rf enhancement of the high-frequency peak wo
suggest the appearance of regions with reduced anisotr
as the rf enhancement in FM domains is expressed bn
5Hloc /(Hext1HA), whereHloc is the local hyperfine field,
and HA the anisotropy field~in our caseHext50). Such a
possibility sounds reasonable, especially after rec
results,5,6 which show the presence of orbitar ordering reo
entation in the low-temperature FM phase of CMR mang
ites. It may also correlate with the rapid change from twofo
symmetry to fourfold symmetry of the anisotropic magn
toresistance, observed to occur below 100 K in thin films
La0.67Ca0.33MnO3.7
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3rf enhancement is the strong amplification of the applied ra
frequency fieldH1 at the nucleus, due to coupling with the ele
tronic magnetization~Ref. 2!.
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4At higher power level, i.e., 0 dB as shown in Fig. 1,T2

.80 msec.
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