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* 

1 . 
Recently, Tucker et. al. · have reported the successful operation of 

an ambient N0 2 monitor based on laser excited broad-band molecular fluor-

escence. In order to avoid fluorescence from aerosols, however, it was 

necessary to filter the incoming air stream. This filtering procedure 

could change the measured N02 concentration either because of adsorption 

directly on the filter or on particulates trapped by the filter. We would 

like to suggest an alternate procedure which has the virtue that it requires 

no processing of the air sample and can monitor N0 2 and particulates simul-

taneousiy. 

We, have been investigating the excitation spectrum of the V2 fluor-

escence mode of N02 and have found several narrow spectral regions in 

2 which this re-emission mode is sharply enhanced. Following the work of 

1 Tucker et. al. , we have looked at broad-band fluorescence from lmm ·Of 

N02 in 1 atmosphere of Ni as we tuned a laser over the sharp excitation 

lines which were found. in our earlier study. We find substantial modu-

lation of the broad-band fluorescence. This modulation occurs when the 

laser is tuned over a very narrow spectral region and is characteristic 

of N0 2 • Since particulate fluorescence is expected to change quite slowly 

* Research supported by the National Science Foundation from RANN 
Division and the U.S. Energy Research and Development Administration 
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with laser fre~uency, we feel ~hat we have fouhd the basis for an ideal 

way to separate N02 fluorescence from particulate fluoresc:ence. 

The laser used in .this experiment. was a nit.rogen-laser-pump~d.dye 

laser using a 5 x 10-3 molar solution of 7D4MC in ethanol. Its bandwidth 

was narrowed by using a beam expanding telescope and a 1 ern-~ ~ir.spaced 

etalon in .series with a grating .which constituted one end mirror of the 
; ' .• j . ·, - .. 

laser. cavity. The etalon and the grating were enclose,d in a vacuum tight 

chamber so that fine tuning could be accomplished by varying the pressure 

within the chamber. The laser had a bandwidth of .04cm- 1 and an average 

power of .lSmW. The laser beam was direc_ted along the axis of a quartz 

cell 5 ern in diameter and 60 ern long which had Suprascil entrance and 
~ . . . .. · 

exit windows. The exit window was set at Brewster's angle to prevent 
'[ 

the beam from being reflected back through the cell. The beam, after 

passing through the cell, was dumped in a beam absorber similar to that 

1 described in Tucker et. al. The cell was filled with lmm of N02 and 1 

atrn of N2. Fluorescence from this sample was ~bserved at right angles to 

the beam direction by an RCA 7265 photomultiplier located at the mid-point 

of the quartz cell. A liquid filter of Na2Cr207 in distilled water 

(304g/£) was placed in front of the photomultiplier to eliminate background 

at the laser frequency. Several baffles were inserted in the cell to pre-

vent the detector from directly viewing the windows of the cell. 

We have observed the broad-band fluorescence as we tuned the laser 
2 

over the Q(l5), Q(l3) and Q(ll) rotational lines of X + 81 transition in 

N0 2 located near 4545A. Figure la shows the behavior of this fluorescence 

as a function of laser frequency and compares it to the v2 excitation 

spectrum of lrnrn of N0 2 in vacuum shown in Fig. lb. The figure clearly 

shows modulation of the broad-band fluorescence as the laser is tuned over 



. 
\: 

'.l ~. 

0 u.u u a 8 

-3-

these sharp transitions. A background check with the ce 11 filled with 

1 atmosphere of N2 gave a signal < 1% of the signal shown in Fig. la. The 

modulation which we have observed is large enough to allow one to use it 

easily to separate aerosol .fluorescence from that of N0 2 in ambient air 

provided that the signal from aerosols is comparable to that from N0 2 and 

the;re is ll.ttle additional background in the measuring apparatus. 

Gelbwachs and Birnbaum3 have shown that, at least for some spectral regions, 

the aerosol fluorescence and that of N0 2 are comparable in intensity, and 

1 Tucker et. al. have operated an apparatus which has very low background 

fluorescence. Our measurements therefore show that the use of a tunable 

source may allow measurement of both aerosols and N0 2 simultaneously at 

ambient levels with no proces~ing of the polluted air. 

We would like to acknowledge Owen Chamberlain for helpful discussions 

throughout the course of this work. 
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FIGURE CAPTION 

Figure la .Intensity of broad-band fluorescence of lmrn of N0 2 in 1 atm. 

of N2 as a function of laser frequency. 

Figure lb Intensity of v 2 fluorescence for lmrn of N0 2 as a function of 

laser frequency .. 
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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 information, apparatus, product or process 
disclosed, or represents that its use would not infringe privately 
owned rights. 
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