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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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Reply to "Comment on Two-Magnon Resonant
Raman Scattering in MnFZ"
Nabil M. Amer, Tai-chang Chiang, and Y. R. Shen
Department of Physics, University of California
Berkeley, California

.‘.

and

Materials and Molecular Research Division
" Lawrence Berkeley Laboratory, Berkeley, California 94720

ABSTRACT

We found two-magnon modes in the resonant Raman spectra of

both our Mansampleand the purest MnF

et al in the preceeding paper. We present here raw spectra ob-

2 sample used by Rousseau

tained from both samples.

On leave at The Miller Institute of University of California
at Berkeley. o
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' 1
In the preceeding paper,. Rousseau et al reported their failure of
observing the two-mangon résonant Raman scattering (RRS) in various samples

of MnF_. They suspect that the observed two-magnon modes in Ref. 2 are

2
the results of éxperimental artifact. Recently, we exchanged samples with
Rousseau et al. In our preliminary measurement on their purest sample
(#1 in Table I of Ref. 1), we were able to readily detect the two-magnon
modes at resonance. |

Here, we present the resonant Raman and luminescence spectra of their
‘sample (sample A) togeﬁher with the spectra of ouf sample (sample B)
measured in the same run.

The experimentél arrangement was the same as in Ref. 2. We used a

Z(XY)Z geometry. The dye‘lasef power on the sample was

about 15 mW. Figure 1 shows the raw spectra (Raman + luminescence) ob-
tained with the laser frequency at 18476 cm_l which is very close to the
peak of the ©

1
samples A and B respectively, while Fig. la shows the effect of small

absorption band. Figure 1b and lc are spectra for

optical misalignment on the spectrum of sample A. The scan rate used

for these spectra was 0.83'cm-l per channel and the spectrometer had a
resolution of 1.5 cm-l;v As seen in Figs. 1b and lc, the luminescence
spectra of the two samples were quite diffefent, but the twd—magnon mode,
denoted by M, appeared in both spectra at the same positioﬁ, This M»peak

in Fig. 1 was reproducible, shifted when the%léger frequency was varied, and
gfadually disappeared.as'the temperature was_réised. On the'othef hand,

the luminesceqce peaks, clL (magnon sideband) and I (impurity modes),

always appeared at fixed frequenciés; The difference in the luminescence

“J
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spectra of the two samples is mainly due to different impurity concentra-
, 2+ , . . .
tions. Sample A has a high Zn concentration which gives rise to the im-

purity mode at 18384 cm_1 and the rising tail above 18363 cm_l in Fig. 1b.

-Sample B has a higher Mg2+ concentration as evidenced by the strong im-

purity line at 18369 cm—l,in Fig. lc. The OlL peak of sample A is almost

twice more intense than that of sample B. This is probably due to more
effective quenching of intrinsic luminescence by impurities in sample B.
Figure 2 shows another set of spectra with the laser excitation at
18478 cm—l which is in the valley between the Oi and 02 absorétion bands.
Again, Fig. 2a shows that no two-magnon mode was visible if the optical

alignment was pbor. With better alignmént, then two two-magnon modes

2 » s
were seen on both samples as expected. Their frequencies agreed well

with those obtained earlier on sample B.

The integrated intensities of the two-magnon modes were always much

weaker than that of the OlL peak, more so in sample A, although the peak

.intensities might become comparable.” In Ref. 2, we showed that the two-

magnon modes could have a resonance enhancement of a factor of 7. This
is of course true only when the raw data were corrected by absorption
at the laser and Stokes frequencies.
1 P .
Rousseau et al™ have also commented that omission of exciton-magnon
interaction in our theoretical interpretation makes our results sus-
picious. Our answer is as follows. 1) Inclusion of exciton-magnon

interaction may slightly shift and change the two-magnon modes, but

should not cause the modes to disappear. It is therefore not a valid reason
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to reject our observation. 2) In fluorescence only the magnon side-
band of El can be seen. Contrary to what is stated in Ref. 1, no one knows

whether the sidebands of E and.E

1 have the same shapé or not. 3) The P

2

stress-dependent luminescence experiment of Dietz et al.5 shows the im-
portance of éxciton-magnon inter;ction, but as far as we know, there is ﬁo
quantitative éstimate on how strong fhe stress—-induced mixing of El and E2 ¢
is; It is doubtful that an E2 dispersion of‘7 cm can.be detected in

that experiment. 4) We stated in Ref. 2 that our results suggested a

negigible dispersion of E2 near the zone edges althqugh the total dis-
persion appeared to be 7 cm-l; This is not in contradiction to the

results in Fig. 5 of Ref. 5.

We do not know exactly why Rousseau et al. could not observe the two-
magnon modes. As suggested in Figs. 1 and 2,'if could be the result of
poor alignment, inadequate resolution, or insufficient signal-to-noise .
ratio. Multiple scattering of the strong luminescence in the crystal
makes alignment of RRS in Mth soméwhat more difficult than in other

crystals. In order to obtain reliable results, the experiment should

certainly be done with utmost care.

This work was supported by the U. S.VEnérgy Research and Development

Administration.
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FIGURE CAPTIONS

’Fig. 1.

Fig. 2.

‘rate was 11K counts/sed. The spectral resolution was 1.5 cm

Raman and luminescence spectra obtained with the_laser excitation
close to the Ol ébsorption peak at 18475.8 cm“1
with some misalignment; the'peak.counting fafe was 6.8K. counts/sec;
(b) Sample A with good alignment; the peak counting rate was
8.2K.counts/sec;v(¢) Sample B'with good aligﬁment; the peak
counting rate was 12K counts/sec. The spectral reéolution was
1.5 cm * and the scan rate was 0.24A/channel;

Raman and luminescence spectra obtained with,fhe laser ex-
citation at 18478.5 + 0.5 ém_l in‘the valley between’the.o1 and»o2
absorption bands. (a) Sample A with some misalignment; (b)
Sample A with good alignment; the péak counting rate was 4.4K
counts/sec; (c) Sampie B with good alignment; the peak counting

1

and the scan rate was 0.24A/channé15

+ O;5cm_%(a}Samp1e AY:
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LEGAL NOTICE

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the United
States Energy Research and Development Administration, nor any of
their employees, nor any of their contractors, subcontractors, or
their employees, makes any warranty, express or implied, or assumes
any legal liability or responsibility for the accuracy, completeness
or usefulness of any inforrnation, apparatus, product or process
disclosed, or represents that its use would not infringe privately
owned rights.
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