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Table 1. Life-times in microseconds of “‘violet”emission of titanium(i) in corundum excited at 2 = 337 nm, and
emission measured at the nm value given. 7, are defined in the experimental section.

Sample nm 7 7 T3
R4 350 1.8 6.3 10.3
400 3.1 12.6 19.4
450 11.7 18.9 242
500 24.1 28.4 29.2
542 18.8 31.3 30.3
600 23.7 325 294
650 152 29.8 30.8
732 4.2 17.1 28.2
R8 542 23.1 32,6 294
R 10 542 15.7 30.5 348

in the excitation spectrum at 290 nm) is
analogous to the “violet” emission studied
here.

Experimental

The crystals obtained by the VSOM technique pre-
viously described®®” were polished with two parallel
surfaces typically separated by 1 cm. The samples se-
lected were:

R 4: density p = 3.795 g/cm?®, nominal titanium con-
centration ¢y = 0.01425 mol/L;

R 8: p = 3.744 g/em’, cr; = 0.01425 mol/L;

R 10: p = 3.928 g/cm®, cr; = 0.01475 mol/L.

Steady-state measurements: Absorption spectra were
measured of the crystal against air on a Perkin-Elmer
double-beam spectrophotometer model Lambda 3. As-
suming the cy; given above, the molar extinction coeffi-
cient ¢ at 1 = 488 nm was found to be 4.5 for R 4; 4.9
for R 8; and 3.9 for R 10. — Emission and excitation
spectra were measured with the Perkin-Elmer L3 with
a B&L home-made, and a Spex home-made, spectro-
fluorimeter. Excitation at A = 265 nm was performed
with radiation from a high-pressure xenon lamp gone
through a monochromator.

Life-time measurements: A nitrogen laser (337 nm)
was used directly for exciting “violet” emission, and
combined with the dye no.8 emitting at 488 nm for
exciting the red and near-infrared emission. Table 1
shows the folded life-time 7, (for e~ times the original
intensity), 7, (half the time for e 2), and 75 (a-third the
time for €73), all in microseconds, of the emission
studied at wave-lengths between 350 and 732 nm of the
three samples.
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