
Ando et al. Reply: Our claims [1] that are relevant to the
preceding Comment [2] are as follows. (a) There is a broad
and positive magnetic circular dichroism (MCD) back-
ground that should be related to some impurity bands
(IB). (b) The similarity between the MCD spectral shapes
of (Ga,Mn)As and (Cd,Mn)Te indicates splitting of the
band edges by antiferromagnetic p-d exchange interaction.

Comment (3) of [2] criticizes claim (a). The commenta-
tors believe a priori that the IB-MCD cannot be dominant.
However, such anomalous IB-MCD is a subject of recent
theoretical works [3].

Comments (1) and (2) of [2] criticize claim (b). The
standard MCD spectra of the prototype II-Mn-VI DMSs
are shown in Fig. 1(a)–(c). They arise from the Zeeman
splitting of the band. The contribution from IB should be
negligibly small [4]. They are apparently composed of
three components [5]: (C1) a negative peak around E0,
(C2) a broad and positive signal from E0 to E0 þ�0, and
(C3) a positive peak around E0. C3 is interpreted to be a
positive part of a negative (lower energy side)-positive
(higher energy side) dispersionlike signal whose negative
part is concealed by the overlap with C1. C1 and C2 are
stably observed. However, the appearance of C3 depends
on the host material, the composition, and the film quality.
(Cd,Mn)Te films with lowMn concentration usually do not
exhibit C3 (Fig. 1 of Ref. [1]). The C3 of (Cd,Mn)Te
appears in very high-quality samples, high-Mn-
concentration samples, or quantum wells [5]. (Zn,Mn)Se
exhibits C3. We attribute C3 to the excitonic transition. All
the polarities of C1, C2, and C3 correspond to the anti-
ferromagnetic p-d exchange interaction.

Figure 1(d) is a MCD spectrum of (Ga,Mn)As reported
by the commentators’ group [6]. Contrary to their inter-
pretation, it bore a striking resemblance to those of (Cd,
Mn)Te and (Zn,Mn)Se including the polarities. Its spectral
shape was composed of C1, C2, and C3 components. In
Ref. [1], we were not sure if C3 appeared because (Ga,Mn)
As is a metastable material. Figure 1(d) indicates that C3
cannot be neglected at least in samples with very diluted
Mn. The origin for the C3 of (Ga,Mn)As can also be
excitonic transition. However, as we pointed out in
Ref. [1], IB-related transitions can also induce some
MCD structures near E0. Irrespective of the origin of C3,
the C1 and especially C2 components are sufficient to
justify claim (b) as discussed in Ref. [1].

There are two positive MCD peaks (Fig. 1), the first
from C2 and the second from C3. Figure 1(c) shows the
tendency for these two positive MCD peaks to merge into
one positive signal when the ratio of the MCD width to the
value of �0 is large. The resulting maximum position is
determined by the balance of the contributions from the
two different components. C2 should be dominant in (Ga,
Mn)As with high-Mn concentration, and the MCD maxi-
mum position is located near E0 þ �0. The contribution
from C3 seems to become relatively larger with decreasing

Mn concentration, and the maximum position moves to-
ward E0. Finally, two separate positive peaks appear as
Fig. 1(d). This explains the tendency in Fig. 4 of Ref. [1].
Our findings require a unified understanding of theMCD

spectra of both the traditional II-Mn-VI DMSs and (Ga,
Mn)As, except for the IB-related background in (Ga,Mn)
As. Further investigations into the MCD spectral shape
based on our new findings [1] should clarify the unique
electronic structure of (Ga,Mn)As.
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FIG. 1 (color online). MCD spectra of II-VI DMS films at
(a) 20 K, (b) 7 K, and (c) 20 K. (d) (Ga,Mn)As at 1.8 K
reproduced from Ref. [6]. Arrows indicate E0 þ �0 of ZnSe
and GaAs.
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