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Results of measurements of the spin-lattice relaxation time of the Ti3+ ion in corundum at 
liquid-helium temperature, obtained by the pulse saturation method, are presented. At a 
temperature of 2° K a "hole" is found to appear in the paramagnetic absorption line under 
the action of a brief saturating pulse. 

AN estimate by the continuous saturation method 
of the spin-lattice relaxation time T1 of samples 
of corundum containing Ti 3+ as an isomorphous 
impurity at liquid helium temperatures was re­
ported earlier. [i] This estimate gave the tem­
perature dependence of T1, but its absolute values 
can only be considered very approximate. In the 
first place one had to make a somewhat arbitrary 
assumption as to the possible magnitude of gl, 
which is not very different from zero, and in the 
second place it was difficult to determine the true 
value of the spin-spin relaxation time T2, since 
the asymmetry of the line shape and its consider­
able width clearly indicated the presence of in­
homogeneous broadening. 

To improve the absolute values of T1 meas­
urements by the saturating pulse method were 
undertaken, using the apparatus described ear­
lier. [2] 

At 2° K a saturating pulse of peak power of the 
order of 1 Wand of 10-20 f.LSec duration produced 
a ''hole" in the EPR (electron paramagnetic reso­
nance) line, which was being observed with 50 cps 
modulation of the resonant magnetic field. The 
experiments were performed with parallel orien­
tation of the magnetic field relative to the crystal 
trigonal axis. By applying the saturating pulses 
every fourth cycle of the magnetic field modula­
tion, i.e., every 80 f.LSec, it was possible to follow 
the behavior of the hole in the line between two 
consecutive pulses. The figure shows a photo­
graph of the screen of an oscilloscope, the hori­
zontal sweep of which was synchronized with the 
saturating pulses. The EPR line is observed eight 
times during each sweep (twice in each modula­
tion cycle). The first line corresponds to the mo­
ment of application of the saturating pulse. During 
the subsequent passages through resonance the 
EPR line appears with a hole of width less than 
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5 Oe, the depth of which decreases gradually with 
a characteristic time T = ( 5 ± 1 ) x 10-2 sec. 

If it is assumed that the width of the hole does 
not change during the time of observation, then 
this characteristic time T is the spin-lattice re­
laxation time T1• However the magnitude of the 
hole can also decrease as a result of cross-relax­
ation within the line, the presence of which should 
produce a broadening of the hole. In this case T1 

turns out to be longer than T. However, in our 
experiments, no significant widening of the hole 
with time was observed. 

At 4.2°K the hole in the line was not observed 
because of insufficient power to saturate. This is 
in agreement with the estimated shortening of T1 

as the temperature is increased from 2 to 4.2°K, 
given in [t] ( 103 times). 

The occurrence of a hole in the EPR line at 2°K 
under the influence of a short saturating pulse can 
apparently be given the following explanation. The 
EPR data on the Ti3+ ion in the corundum lattice 
leads one to expect that if the Ti3+ ion enters into 
the lattice exactly substitutionally, gl equals 
zero. The presence of a random distribution of 
Ti3+ ions would lead to a deviation of the values 
of gl for the individual ions from zero and to the 
appearance of a non-zero contribution to the EPR 
line. The greater the shift in position of a Ti3+ 

ion from its corresponding zero value of gl, the 
greater the intensity contribution. On account of 
the random cparacter of the displacements of the 
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individual ions, ions having nearly equal g factors 
can turn out to be far away from each other, thus 
hampering the cross-relaxation interaction be­
tween them. On the other hand, the cross-relax­
ation interactions within the line are in the pres­
ent case extremely weak because g1 is close to 
zero. 
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