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The methods of calculating 
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II. TRANSPORT OF LASER RADIATION 
THROUGH MATTER 

Transport equation of monochromatic photons 
through media is given by 

(l/c)(al/at)+V·l=- L ud'(Ni-Nj)I+A;Wi, 
i>j 

(1) 

where Ni and N j are the populations 
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TABLE 1. Summary of rate constants and absorption cross sections, used in this work. 

Author 

Degiorgio, Potenza4 c 

••• d 

Giuliano, Hess2 e 

Andorn, Bar-Eli! 

Spaeth, Sooy3, f 

This worke 

Literature estimates 

• Units cm2• 

h Units sec-I. 
e Model contains two levels only. 

0"128 ,m 0"23" 

5XI0-16 

5XI0-16 

5XI0-16 (0"13) 

5XlO-16,m 1. 25X 10-14 

5XI0-16 

5XlO-16 3,1 X 10-16 

5XI0-16 10-16, lO-H ,b 

d Steady-state deviates if pulse narrows compared to k2!. 

k21 b 

7.05X109 

107 

1010 

4.9xlO10 

2.3XlO10 

5XI09 

1.2XI010,i 

2XlOIo,i 

5XIOS,k 
~107,1 

• Absorption to level 3 which is vibrational level of level 2 (Ref. 2 Fig. 9). 
f Parameters for solution in propanol. 
e Best fit to data of Refs. 1, 2, 8, 9, 16, 
b Reference 1. 
i References 2 and 21. 
j Reference 22, 
k References 13 and 23, 
I Reference 7. 
m Measured from spectrum of Ref. 1. 
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FIG. 6. Narrowing parameter R (ratio of pulse peak/pulse 
energy) vs laser energy. Experimental points Ref. 1. (a) Param­
eters of Ref. 1. -, steady state; - - -, exact calculation; ., 
experimental points ODo=3.6 Ref. 1. (b) Parameters of this 
work .. -, calculated ODo=S.4; 0, experimental ODo=S.4j - --, 
calculated ODo=3.6; ., experimental ODo=3.6. 

described below. The parameters of the chopped exciting 
pulse and the probe pulse were also taken from the 
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