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A Variable Band Pass Filter with High Rejection Ratio for 

Raman Scattering 

Yihe Huang and Peter Y. Yu 

Department of Physics, University of California 

and 

Materials and Chemical Sciences Division, 

Lawrence Berkeley Laboratory, Berkeley, California 94720 

Recent advances in the technology of optical multi—channel 

analyzer ( OMA ) has greaty increased the sensitivity of Raman 

Scattering. 1 ' 2 	However to take advantage of the OMA one has to 

open fully the intermediate and exit slits of a double 

monochromator. The resultant stray light rejection ratio may not 

be sufficient for Raman spectroscopy. One possible solution is to 

use triple monochromators such as the Triplemate available from 

Spex Industries. 	However for most laboratories which have 

already a double monochrornator, a much cheaper solution is to use 

a filter to remove the elastically scattered laser light. Many 

different designs for such filter have been suggested such as the 

2 	interference filter 3,  the iodine cell, 	and various 

interferometers. 5  These designs are either restricted to only 

one laser line or too delicate. In this note we describe a 

relatively inexpensive alternate solution to this problem. 
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It consists of a double monochromator with subtractive 

dispersion. The design of this filter is shown in Fig.l. The 

g ratings are off-the-shelf 1200 grooves/mm concave holographic 

gratings made by J-Y Diffraction Grating Inc. for the 

Instruments SA Inc Model H-20 rnonochromators. The second grating 

is oriented and adjusted to exactly cancel the dispersion of the 

first grating and hence recombine the spectrum. Both gratings are 

mounted on translational and rotational stages for ease of 

alignment. Some of its parameter are listed in the Table 1. The 

maximum throughput of the filter is about 20% with numerical 

aperture f/4. 

As a test of this filter, we measured the Raman spectrum of 

an unpolished Si sample. The solid curve in Fig.2 was taken with 

a cooled RCA C31034 tube and a Spex 1403 double spectrometer. The 

broken curve was taken with the filter placed before same 

spectrometer with fully opened intermediate slits and an OMA. The 

counting time was four time shorter in obtaining the broken 

curve. The stray light background was completely removed and the 

two phonon Raman peaks became quite prominent. 

The technical assistance of J. Kantorov is gratefully 

acknowledged. This work is supported by the U.S. Department of 

Energy under Contract No. DE-AC03-76SF00098. 

slit B (mm) 

bandpass (cm) 

rejection ratio 

Table 1 

3.5 3 

350 300 

5x10 5  3x10 6  

2.5 2 1.5 1 

250 200 150 100 

3x10 7  1x10 7  5x10 8  3x10 8  
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FIGURE CAPTIONS 

Figure 1: Construction of a variable bandpass filter. 

Figure 2: Rarnan spectrum of an unpolished Si wafer. 
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