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Government. While this document is believed to contain correct information, neither the 
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United States Government or any agency thereof, or the Regents of the University of 
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THE WIDTH OF THE 1332 em -:-l RAMAN L:rnE IN DIAMOND 

* Falke Stenman 

UCRL-19040 

Inorganic Materials Research Division, Lawrence Radiation Laboratory, 
University of California, Berkeley, California 

ABSTRACT 

The width of the 1332 cm-l Raman line in diamond has been measured 

using 6328 A He-Ne laser excitation and a double grating monochromator 

for analyzing the scattered light~ The Raman and system line profiles 

were determined for various settings of the spectrograph entrance and 

intermediate slits. The Raman line width was determined for each 

setting using the method employed by Park [Phys. Letters, gg_, 39 (1966)]. 

-1 The average of the various determinations is 6v == 1.88 ± 0.12 em FWHM. 

* Present address: University of Helsinki, Department of Physics, 
Accelerator Laboratory, Helsinki 17, Finland 
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In calculations of the stimulated Raman emission gain in diamond 

,;.1 
· the width of the 1332 em line is often assumed to be approximately 

-l l l em • In this paper we report the result of a measurement of this 

linewidth. 

A Spectra Physics Model 125 He-Ne laser operated at 6328 A was 

used for excitation. All measurements were performed at room temperature. 

The specimen investigated was a single crystal about 3x3X3 nnn in size. 

The crystal was suspended free of any strains. The laser beam was 

focused into the crystal with a microscope opjective, whose focal point 

was imaged onto the entrance slit of the spectrograph with a high aperture 

projection lens. The scattered light was analyzed with a Spex 1400 

double monochromator with photon counting equipment. The pulses were 

amplified and stored in a multichannel analyzer_operated in the multi-

scaling mode. 

To determine the linewidth the Raman line profile was determined for 

various.settings of the spectrograph slits. The exit slit was kept 

constant at l mm width, 'while the entrance and intermediate slits were 

set- at various equal values between 9 and 59 1-L· The height of the en-

trance slit was kept at 2 mm to ensure good resolution. Keeping the 

exit slit very wide greatly aided in avoiding tracking errors at small 

slit widths. In addition to the Raman line-profile, the system line 

profile (i.e. the laser line profile) was determined at each setting. 

Special care was taken to keep the pulse count rate within the linear 

region of the detection syste~ A spectrogram of the Raman line obtained 

with 391-t slits is shown in Fig. 1. This slit width corresponds to about 

-l 
l em • 
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From the line profiles the Raman linewidth was determined using 

2 
the method employed by Park. The result obtained was . 

-1 
6.V == 1. 88 ± 0 .. 12 em FWHM (l) 

Tl:;J.e result is an average of the values obtained for diff·erent settings 

and the error is calculated directly from the spread in the individual 

results. 

To assure the validity of this result, the measurements were repeated 

for different polarizations of the laser beam and different orientations 

of the crystal. In all cases the result fell within the experimental 

limits of error. 

In conclusion it should be noted that the use of a digital memory 

for storing the output pulses from the photomultiplier tube greatly 

facilitates the analysis of the results.. Any subjective errors of the 

kind encountered, e. g. in treating a recorder trace are completely 

eliminated. .Also, very accurate determinations of line profiles are 

possible as both the system line profile and the Raman line profile 

are measurable with great accuracy. 

The author is indebted to Professor Y. R. Shen for placing excellent 

equ~pment at his disposal~ The financial support of the Finnish Committee 

for Study and Training in the United states, the u.s. Educational Founda-

tion in Finland and the National Research Council for Technical Sciences, 

Finland, is gratefully acknowledged. This work was also supported by 

the United States Atomic Energy Commission. 
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FIGURE CAPTION 

Fig, 1 An original spectrogram of the Q332 cm-l Raman line in diamond 

obtained with 39~ slits~ 
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LEGAL NOTICE 

This report was prepared as an account of Government sponsored work. 
Neither the United States, nor the Commission, nor any person acting on 
behalf of the Commission: 

A. Makes any warranty or representation, expressed or implied, with 
respect to the accuracy, completeness, or usefulness of the informa
tion contained in this report, or that the use of any information, 
apparatus, method, or process disclosed in this report may not in
fringe privately owned rights; or 

B. Assumes any liabilities with respect to the use of, or for damages 
resulting from the use of any information, apparatus, method, or 
process disclosed in this report. 

As used in the above, "person acting on behalf of the Commission" 
includes any employee or contractor of the Commission, or employee of 
such contractor, to the extent that such employee or contractor of the 
Commission, or employee of such contractor prepares, disseminates, or pro
vides access to, any information pursuant to his employment or contract 
with the Commission, or his employment with such contractor. 




