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Chen, Liu, and Shen Reply: The authors ofthe Comment  Of course, dielectric artifacts can affect the PC struc-
[1] mention that the bound phonon can be stable only undeure. In a multilayer structure, strong phonon absorption
the condition that the impurity transition energy is higherwithin the reststrahlen band can remarkably distort the ab-
thanZz wy o, while this condition is not fulfilled at low fields sorption line shape near the reststrahlen band [9], while
used in Ref. [2]. They further argue thatiaGaAs layer such dielectric distortion in bulk semiconductor is not pro-
at low temperature acts as a bolometer. nounced [10]. In bulk samples, the dielectric artifacts

It is true that most experimental results of boundcould influence the line shape of the PC structure near
phonons were achieved under the condition that impuritffwo. However, it does not really affect our assignment
transition energy is larger thanwyo. This kind of  of the structure neakw; o as the presence of the bound
bound phonon is indeed stable. But, nevertheless, thghonons. At zero field, a pinning peak at abdud; o
microscopic bound phonon theory generalized by Rashbshows the nearly same line shape as that at 5.3 T (shown
[3] has demonstrated that the bound phonon can also be Ref. [2]). Its intensity is of the order of (Frohlich
formed as a quasibound state when the impurity transitiocoupling constant of GaAs 0.068) of the impurity transi-
energy is smaller thaiwy o, this microscopic theory tion responses lying at the low frequency region, though
is, for now, the unique quantitative quantum model forunder a nonresonant condition. This cannot be explained
bound phonons. Besides, there already is an experimentay the dielectric artifacts; on the contrary, it is in good
result indicating the existence of such a bound phonomgreement with the prediction of the bound phonon theory
[4], or the so-called quasilocalized mode [3]. Such aconsidering multiphonon processes [3].
quasilocalized mode is known as metastable states, which In conclusion, the PC spectroscopy of a high purity
would relax into extended states and have been observedGaAs layer at 4.2 K [2] cannot be completely simulated
in many different systems as different quasiparticles [5]as a bolometer. The dielectric artifacts might not corre-
The observation of many metastable electronic states &fpond to the observed pinning PC structure riaar o in
impurities under magnetic fields [2,6] also supports outthe whole magnetic field range. The observed structure
attribution of the photoconductivity (PC)structure nearnearfiwoy o under magnetic fields (including zero field) and
hwyo to the presence of the metastable bound phononsheir evolution can be understood as the presence of the
the quasiparticles of impurities electron and phonon. metastable bound phonons, the quasilocalized modes [2].

A bolometer is one type of thermal detector, whose PC
mechanism is, up to now, ambiguous, but, neverthelesghonghui Chen, Pulin Liu, and S.C. Shen
it is generally believed that the PC mechanism of the National Laboratory for Infrared Physics
bolometer is mainly due to phonon and free electron ShanghaiInstitute of Technical Physics
absorption. The line shape of the simulated peaks due A¢@demia Sinica, Shanghai 200083, China
to phonon absorption in Ref. [1] is not completely in
agreement with the experimental results. In Fig. 2_ Ofeceived 1 October 1997 [S0031-9007(98)07228-7]
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