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ABSTRACT. The theory previously proposed to simulate hole depth in the weak burn intensity limit
is extended to examine the hole depth at arbitrary burn intensity using 3-level system model. The
hole spectrum simulated using constant fluence gives different hole depth for strong burn intensity while
it gives same hole depth for weak burn intensity region. The calculated hole growth curves are compared

with published experimental data for oxazine720 in glycerol and tetracene in MTHF glass,
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Fig. 1. Two-level system model represented in con-
figuration-coordinate by a double well potential. V,
varrier height; A, asymmetry; d, distance between
two minima. The tunneling frequency between poten-
tial well is given by W.
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Fig. 2. A 3-level NPHB kinetic model. Three leve,
system consists of the ground state 0>, excited sin-
glet state [1> and hole state [2>. Hole is produced
from |1>.
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Fig. 3. Theoretical curves for the Population plotted versus logarithm of burn times for burn intensities: (A)
100 W/cm?, (B} 10 W/cm® and (C) 1.0 mW/cm?; calculated with A=7.6, 6,=10, 0=4X10"" cm’ and £,=3.7X10°
s, The curves (a), (b) and (c) correspond to population of levels [0>, |1> and [2>, repectively.
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Fig. 4. Relative hole growth curves as a function of
log of the bumn time (in second) for six different burn
intensities. The burn intensities used were (a) 12,000
W/em?, (b) 120 W/en?®, {c) 3.2 W/em?, (d) 3.2 mW/em?,
(e) 38 pW/em? and () 3.8 nW/enmt, respectively. The
curves were calculated with the same set of parame-
ters: Ag o3 and %, as for Fig. 2.
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Fig. 5. Zero-phonon hole growth curves for Oxazine
720 in a glycerol glass as a function of log #; scale.
Solid curves are experimental obtained from ref !
while symbols are theoretical fits obtained with A,=
76 and 0,=10. The parameter values used are 6=
40X10™ " em™%, £2,=10X10%s7", $=045 and &,=
37X10%s7),
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Fig. 6. Relative hole growth curve of tetracene in
MTHEF glass as a function of log ¢ ¢/ in minutes). Sym-
bols are experimental obtained from refs.”**® and solid
curve is calcuiated using eq. (5) with Q,=1X10% s},
k=10X10°s"", [=01mW/cm® and 0=45X10"%
cm? The best fit is obtained for A,=14.25 and 0,=2.1.
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