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X. Zhang et al. [Phys. Rev. B 41, 1376 (1990)]argue that our data on the thermal quenching of exci-
tons bound to nitrogen pairs in GaP [Sturge et al. , Phys. Rev. B 15, 3169 (1977)] are incorrect for some

pairs, and, from this, draw far-reaching conclusions about the exciton-phonon interaction. In this Com-

ment we point out that the data on which Zhang et al. base their argument, which were previously re-

ported by some of the authors in Chang (Zhang) et al. [Scientia Sinica (Ser. A) 25, 942 (1982)], have al-

ready been shown to be incorrect, and that our simple model accounts for all the reliable data.

In a recent paper X. Zhang et al. ' (hereinafter referred
to as ZDHB} criticize our work on the thermal quench-
ing of excitons bound to nitrogen (N) and nitrogen pairs
(NN;, where the nitrogen atoms form an ith nearest-
neighbor pair) in GaP. In Ref. 2 we determined the exci-
ton population as a function of temperature by monitor-
ing the phonon sideband (PS) intensity when the no-
phonon (NP) line was selectively excited. ZDHB argue
that the I(PS)/I(NP) ratio is strongly temperature depen-
dent, so that our method gives incorrect results.

The data on the temperature dependence of the NN,
NP intensity given by ZDHB (their Fig. 3) are, within ex-
perimental error, in agreement with our data on the PS.
ZDHB report activation energies of 133+10, 42+4, and
22+4 meV, compared with our 115, 37, and 20 meV (no
error bars were given, but they were of the same order).
The only difference is that in Ref. 2 it was shown that the
20-meV activation only occurs at high intensity, when
hole traps are saturated (the hole traps can be emptied,
and the 20-meV component eliminated, by illuminating
with infrared radiation). Figure 7 of Ref. 2 shows the
limiting cases of complete saturation and none: at inter-
mediate levels all three activation energies are seen, as in
ZDHB.

Comparison of our data with those of ZDHB show
that we differ on the temperature dependence of the PS
intensity, not on that of the exciton population; this is a
difference of data, not of interpretation, as implied by

ZDHB. The essential difference between our technique
and that of ZDHB is that we pumped each bound exciton
selectively, so that only one exciton was observed at a
time, while ZDHB, by pumping above the band gap, ex-
cited all excitons simultaneously. Although it is not so
stated in Ref. 2, we did, in fact, check for a possible tem-
perature dependence of the I(NP)/I(PS) ratio in the cases
of the NN& and of the N excitons and found that so long
as self-absorption in the NP line is avoided, the ratio is
independent of temperature in these two limiting cases.

Zheng and his collaborators ' compared the spectra
obtained with selective and band-gap pumping for exci-
tons bound to several different pairs and found that, for
selective pumping into a PS, so that only one exciton is
excited at a time, the I(PS)/I(NP) ratio in luminescence is
indeed independent of T. For above-band-gap pumping,
on the other hand, the PS's from different excitons over-

lap, and the I(PS}/I(NP) ratio can appear to be strongly
temperature dependent if great care is not taken to identi-

fy the individual PS correctly. Note that the relative
strengths of the different NN; excitons depend strongly
on temperature, so that attribution of a PS to the wrong
exciton can lead to an apparent, but spurious, tempera-
ture dependence of the I(PS)/I(NP) ratio, as reported by
ZDHB. As remarked above, self-absorption in the NP
line can also lead to a spurious temperature dependence,
since the linewidth depends on temperature.

In a subsequent paper, three of the authors of ZDHB
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draw far-reaching theoretical conclusions from their pu-
tative observation of a strong temperature dependence of
the I(PS)fI(NP) ratio in this system. It is not the purpose
of this Comment to discuss the validity of this theory, but
to point out that it appears to have been developed to ac-
count for an effect for which there is no real experimental
evidence.

We are grateful to Professor Weikun Ge and Yong
Zhang for drawing our attention to Ref. 1, and for help-
ful discussions. The work at Dartmouth was supported
by the U.S. Department of Energy under Grant No.
DEFG-02-ER-45330. Some of this work was done in col-
laboration with K. F. Rodgers, now deceased.
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