
158 

Energy transfer from 02(lap) to HO2 
has been reporteq previodsly [ 51. We now 
present evidence for the reverse transfer. 
An Hz/Ar mixture was passed through a mi- 
crowave discharge and 02 added just up- 
stream of an observation port. We observe 
emission bands at 762 nm and 1.265, 1.43, 
1.51 pm. Replacement of Hz by D2 caused 
the 1.51 flm band to disappear, but all oth- 
er bands were left_ unaffected. Thus the 762 
nm band seems to be the 02(lZg + 312g~) 
emission rather than the (possible) 9 + 4 vi- 
brational transition in OH. The other bands 
are tentatively assigned to:he foliowing tran- 
sitions: $ = 1.265 ‘_‘f, 02( Ag + c,) and/ 
or HOg( A’, 001; A”, 000); A = 1.43Mm, 
HOz( A’, 000 + A”, 000); x = 1.51/lm, 
H02(‘A”, 200 -+ ‘A”, 000). 

The most. probable excitation mechanism 
is 

H+02+M-+H02*+M (4 ) 
H02* + O2 + HOzl + O2 (5) 
02 + H02(2A’,001 ) + 02( ‘Ag) + HO2 

(6) 
OdAs) + 02(lAg) + O,(k;) + c1,(~22,) 

(2) 
where HOz* signifies some undefined ex- 
cited state of HO , and HO,+ denotes the 
emitting states (2i’ 001. 2A’ 000. 2A” 200). 
However, other excrtatidn p&e&es ark not 
excluded, and further experiments are in pro- 
gress to elucidate the mechanism. 

More detailed information on the HO, 
system is published in Chem. Physics Letts., 
32 (1975) 586; a description of the NO2 
system will appear in J. Chem.Soc. Faraday 
Trans. 
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High Resolution Lifetimes in Excited States 

E. W. SCHLAG 
Znstitute for Physical and Theoretical Chem- 
istry, Technical University of Munich, 8 
Munich 2 (F. R. G.) 

We will discuss recent results with nagh- 
thalene showing the additional information 
which can be obtained with high resolution 
laser experiments. We have demonstrated 
that it is possible to obtain lifetimes of iso- 
lated vibronic states at pressures below 1 
Torr with a resolution in the picometer 
range. For this purpose a tunable high reso- 
lution laser is doubled into the U.V. It is 
shown that a single shot suffices for the en- 
tire decay curve hence obviating averaging 
techniques for these experiments. Isotope 
effects at high resolution will also be dis- 
cussed. It will be shown that it is now also 
possible to populate isolated states in the 
low pressure limit by two-photon absorp- 
tion. This allows new states to be reached 
which have hitherto not even been assigned. 

G3 
Polarization Effects on Fluorescence Mea- 
surements 

E. D. CEHELNIK and K. D. MIELENZ 
Analytical Chemistry Division, Institute for 
Materials Research, National Bureau of 
Standards, Washington, D.C. 20234 (U.S.A.) 

Polarization effects on fluorescence mea- 
surements are a function of four indepen- 
dent variables, The first is F - SV/SH, the 
polarization ratio of the exciting light flux 
S which reaches the sample. The second is 
r, the emission anisotropy of the sample, 
which is the polarization “response” of the 
sample to plane polarized exciting light. The 
third is G = Tv/TH, the emission detection 
system, which is the ratio of the responsivi- 
ties of the emission detection system to 
vertically and horizontally polarized light. 
The fourth is (Y, the viewing angle, which is 
the angle between the direction of the pro- 
pagation of the exciting light and the direc- 
tion from which the emission is being de- 
tected. 

The equation which defines the overall 
relative error which can be obtained due to 
polarization effects is 
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[ 3cos2a< l+F+G-2FG) ] 

(l+P) (l+G) I 

where R(a) is the recorded signal, and R, 
is the signal that would be recorded for an 
equivalent but depolarized sample (i.e. r = 0) 
and thus is directly proportional to the to- 
tal intensity emitted by the sample. 

For a given Q; r, F, G, and Ro can be ob- 
tained by placing polarizers in the excita- 
tion and emission beam;j and tekinq fgur 
orthoGna1 readings Rv(a), RI-I(&), Rv(&) 
and &((Y) where superscripts refer to the 
mode of the excitation polarizer and sub- 
scripts refer to the orientation of the emis- 
sion polarizer. V refers to vertical and H to 
horizontal where the plane of the instru- 
ment is in the horizontal (see Ref. 1 for 
procedure). 

If a measure of Rg only is desired, it has 
been found that if a polarizer is placed in 
the emission beam at an angle of 54a/ ’ 
(cos-‘,/l/3) from the vertical, and if the 
emission is viewed at 45” to the direction 
of propagation of the exciting light, the 
reading obtained is 

1 /G+2\ 
R54.75i45O) = %- Ro - 

\ ) G+l 

Thus this reading is independent not on- 
ly of the state of polarization of the excit- 
ing light (i.e. F) but also the degree of emis- 
sion anistropy r, and is also directly propor- 
tional to Ro. 

These equations have been verified ex- 
perimentally with data obtained from a 
sample which has a high degree of emission 
anistropy (Nile Blue A perchlorate in glyc- 
erol). A recently designed goniospectrofluo- 
rimeter was used and will be described. 

1 E. D. Cehelnik, K. D. Mielenz and R. A. 
Velapoldi, J. Res. N. B. S., 79A (1975) 1. 

2 K. D. Mielenz, D. Cehelnik R. L. 
McKenzie, to be submitted, J. Chem. 
Phys., (1975). 

64 
Excited State Relaxation: Laser Pumped 
Fluorescence Studies 

K. G. SPEARS* 
Department of Chemistry, Northwestern 
University Chicago, Ill. 60201 (U.S.A.) 

We describe recent measurements of 
fluorescence with simultaneous wavelength 

and time resolution of emission. The laser 
source is a mode-locked, cavity dumped dye 
laser pumped by an Arf laser. The tunable 
visible light is converted to ultraviolet with 
non-linear optical crystals and the output 
pulse train consists of subnanosecond 
pulses separated by 200 11s or longer inter- 
vals. The method of time-correlated photon 
counting allows high sensitivity in studies 
of single vibronic (and even rovibronic) ex- 
citation of fluorescence, fluorescence 
quenching, and excited state vibrational re- 
laxation. Results will be presented for a va- 
riety of molecules including ketones and 
aza-aromatics. 

This work has benefited from support 
of the Petroleum Research Fund, the Re- 
search Corporation, the National Science 
Foundation and The Alfred P. Sloan Foun- 
dation. 

G7 
Energy Transfer From Single Vibronic 
Levels of Benzene (‘B& and Fluoroben- 
tene (‘B,) 

P. H. CHERESON, D. R. WORSNOP and 
F. S. WETTACK 
Department of Chemistry, Hope College, 
Holland, Mich. 49423 {U.S.A.) 

Electronic and vibrational energy trans- 
fer from specific vibronic levels of the first 
excited singlet states of benzene and fluoro- 
benzene to a variety of acceptor molecules 
has been investigated. The excited states, 
prepared with a narrow band excitation 
source at low pressures (< 0.3 Torr), are 
monitored by both individual fluorescence 
transitions and total fluorescence from the 
donor molecule. The energy tranfer from 
these states can be separated into effective 
collison cross sections for electronic (C& 
and vibrational ($) energy transfer. 

Examination of quenching by molecules 
capable of both electronic and vibrational 
energy removal from vibronic states of ben- 
zene and those capable of only vibrational 
energy removal indicate that 0: is compa- 
rable for the series of molecules acetone, 
acetone-d,+ isopropyl alcohol, methylether 
and propane. Further U: is found to he lin- 
early dependent on excess vibrational ener- 
gy (e,) in the excited electronic state. As 
E, varies from 0 to 2300 cm-l, 0: varies 
from 4 A2 to 47 A2. Previous estimates [ 1 ] 
of ~2 have been verified and indicate that 


