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Comment on “Magnetospectroscopy of Bound
Phonons in High Purity GaAs”

4.5+

In a recent Letter Zhonghui Cheat al. [1] claim that 7AT
they have found evidence for bound phonons in high 4.0+ w
purity GaAs by analyzing the magnetophotoconductive ) 74T
response of a thit5 um) GaAs layer,n-type doped at >
the level of 5 X 10 cm™3 and epitaxially grown on a
GaAs substrate. The approach used by the authors to
interpret their results raises various questions which are
not addressed in their paper. They observed structures
near fiw o, the LO phonon energy of GaAs, fall
values of the magnetic fiel®, and apparent coupling
effects between this structure and the different impurity ]
induced transitions whenever such a transition driven by 1.0
B coincided withfiwy . Their analysis is focused on :
the signal due to the specific transition — (310) of the 051
impurity at aboutB = 6 T. oo oT

Since the discovery [2] of bound phonons, there has 200 300 810 320 a0 340 50
been much debate on their origin and different models have
been proposed [2-5]. Although they differ significantly,
all agree with the fact that in order to stabilize such aFIG. 1. Calculated photoresponse for different magnetic
phonon the related impurity transition has to occur at arﬂe'ds- -h”f]te golfted 'l'”":t's a%‘]“de for theteye- The_s'plezcirf‘ have
energyhigherthan that of the pure LO phonon, giving rise °°" fo.%,edamop:in%a:‘gc%brz Crﬁ_l?iz?g‘iezr%."l"%ﬁ:, dorar
to a structure at an energy lower tham; o. While this  (esonance width cm! .
condition is realized for GaAs at high magnetic fields, it
is certainly not fulfilled at low fields [6]. Therefore, the =~ We conclude that the interpretation of data of Ref. [1]
interpretation proposed by the authors cannot explain whgan be done without invoking bound phonons, in a more
they observe a structure nean o at low fields (including  global way, by properly analyzing the nature of the
B=0T). magnetophotoconductivity signal.

The low-temperature conductivity of aritype layer is
strongly temperature dependent, which causes such a Iay’@r
dep_os'lted on a substrate to act as a bplometer. A more MPI-FKE/CNRS
realistic way to analyze the response is to calculate the 25 Avenue des Martyrs
energy absorbed by TO phonons in the doped Iay_er and 35042 Grenoble, France
a thin (=5 um) layer of the substrate close to the inter-
face, using the complete dielectric response of the strugy. Grynberg
ture [7]. This can be writtenas =1 — R — T, where Institute of Experimental Physics, Warsaw University
R is the reflectivity andr’ is the transmittivity of the two Hoza 69, 00681 Warsaw, Poland
effective layers. Because of the interplay between trans-
mission and reflection, the maximum heat transfer to thékeceived 11 September 1997; revised manuscript received
bolometer occurs nediw . This is explicitly shown in 23 April 1998 [S0031-9007(98)07224-X]
the simulation performed for this structure, with a dielec-PACS numbers: 63.20.Mt, 71.38.+i, 78.20.Ls
tric function composed of the phonon part with standard
parameters for GaAs [8] plus a Lorentzian absorption line [1] Zhonghui Cheret al., Phys. Rev. Lett79, 1078 (1997).
varying with the magnetic field as required for the= 3 [2] P.J. Dean and D.D. Manchon, Phys. Rev. L&, 1027
Landau level, which mimics the intensity and energy posi-  (1970).
tion of thels — (310) transition. The results are presented [3] A.S. Barker, Jr., Phys. Rev. B, 2507 (1973).
in Fig. 1 and reproduce quite well all of the data reported [4] M.A. Kanehisaet al., Phys. Rev. B31, 6469 (1985).
in Ref. [1], including the observation of a structure near [} Pl.ggglner and G. Martinez, Phys. Rev. 88, 10542
hwio even atl_% = (0. The relative in_tensities are nc_)t well [6] I(D. Seg)j.uyet al., Phys. Rev. Lett68, 518 (1992).
reproduced since we do not take into aCC_OU”t either the[7] M. Grynberget al.,in Proceedings of the 7th International
magnetopolaron effect which transfers oscillator strengths' * conference on Shallow Level Centres in Semiconductors,
between different entities or the actual process governing  Amsterdam 1996edited by C.A.J. Ammerlaan and B.
the photoconductivity due to the impurity transition. How- Pajot (World Scientific, Singapore, 1997), p. 1.
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