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Comment on “Conduction-Valence Landau-Level T L T
Mixing Effect” ‘-'E 200r © eX(FT) (e
S m  e-CR(FT) ]

In a recent Letter, Chianet al. [1] presented results of . 150 *+ PX(FT) ]

a theoretical calculation of the effects of finitecoupling & [ O Laser ]

across the interface [2] on the Landau level spectrum & [ ]

in a model “semimetallic” INAAIGaSb heterostructure. W 100 - S y

These authors assert that the resulting complex Landau- g - o

level structure explains our published results [3,4]. We = ©

; ; ®» 50F Ll I AR -

interpreted the observed two-line spectrum as electron & © Sl

cyclotron resonance (CR) and (as-2p-like) internal o [ i ;

transition of stable excitons (th€ line). Subsequently, = ol 17, AN T

we reported the observation of additional weak lines 6o 1 2 3 4 5 6 7 8

that extrapolated to zero frequency at finBe[5,6], and P

attributed F;hese lines to this 2ame ¥inﬁ&ou§ing]eﬁect Magnetlc Field (T)

[2]. A compilation of these data is presented in Fig. 1. [, 1. Transition energy vsB for an InAS/Aly,GaysSb
The purpose of this Comment is to point out the follow- quantum well at 4.2 K, including both Fourier-transform (FT)

ing: (1) There are several problems in the interpretatiorand laser spectroscopy.

of Chianget al.,and (2) their assertion that “the strongest

argument against this (excitonic) interpretation is ... that ) . o o )

the energy separation between the two lines should in- Our picture in the high field limit is completely consis-

crease with increasing magnetic field” is based on a lacként with the data, including the fact that the separation

of understanding of the behavior ¢f-2p. hydrogenic between CR and thés-2p, line of the exciton should

transitions in the high field limit (see, e.g., Ref. [7]). be essentially constant [7]. Wlf[h increasing temperature,
First we note that Chiangt al. have chosen a set X be<_:omes weaker, toge_ther with the_CR oscnlanons. At

of parameters that gives roughly the observed splittingh€ highest temperature in our experiment (70 X)dis-

at high field &4 T; they do not plot data forB <  appears anq the ob_served smgle CR shnwanqmahes

4 T) but does notyield the observed, approximately [4.6]—consistent with the notion that the two lines have

constant splitting over the entire field range of thedifferentorigins andy is notspin-split CR.

experiments (0.7—7.5 T). Their results basically reflect an

enhanced spin splitting of CR, which appears sequentiallg}u .

over different (limited) field regions anohcreaseswith Su_antum Institute

. . . o niversity of California

increasingB. Thus their calculated splitting becomes g 4 Barbara, California 96106

much smaller than e.g., the observed value of about

3meV at 1 T. The experimental data fof clearly gryce D. McCombe
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extrapolate to a finite energy intercept Bt= 0, while Department of Physics
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Second, the position of the chemical potential and its
influence on the intensities of the various transitions vdReceived 15 November 1996 [S0031-9007(98)05510-0]

B are not taken into account in Ref. [1]. However, for PACS numbers: 71.35.Ji, 71.35.Lk, 71.55.Eq
the net electron density of our sample and the overlap
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should not be experimentally observable. [1] J.-C. Chianget al., Phys. Rev. Lett77, 2053 (1996).
Third, their upper line shows discontinuities like our CR, [2] M. Altarelli, Phys. Rev. B28, 842 (1983).
but there are essentially no discontinuities in their lower [3] 3.-P. Chengetal., Phys. Rev. Lett74, 450 (1995).
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tantly, in our data, kinks iX and discontinuities in CR oc- P ’ '
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constant. In their Fig. 4(b) a discontinuity in the upper [6] J. Konoet al., Phys. Rev. B55, 1617 (1997).
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