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Acoustie Pa.ra.magnetic Rescnance of V}" in Mgo

Introduction,

The technique of acoustic Pﬂrmmetio resonance (a.p.r,) is
espeoially useful for studying the low lying snergy levels of pars-
magnetioc ions which are strongly ecupled to thgrgost h"'ﬁal lattice.
Among such ions we have studied by a.p.r, are Cr<*
extensive investigation of Cr2+ in Mg0O 18 desoribed by F:letchar et.
al, (1966) and Marahall and Rmpton 1968), We have extended thim
work by using Cr2* in 41503, I shall desoribe scme results of a.p.r.
studies on T2+ in MgO, (Brabin-Smith and Rampton 1969). These two
ions in these host crystela give strong a,p.r. absorptions but can-
not be cbaerved by oonventional electron paramagnetic resonance
(e.p.r,) because of the different selection rulea for a.p.r, and
e,p.r. abgorptions, .

'Ebtgarimenta

The. experiments were made us:mg a pulse-echo method with long-
itudinal ultrasonic waves at sbout 9.4 GHz, The yulsea were 0.5 usec
long and at a repetition rate of 1000 Elec'-'L Quartz transducers wele
used bonded to the paramagnetic specimena by Araldite, The exper-

. iments were made in the temperature range 1.5 to 209K, -

Results

(1) ¥**_in Mgo.

Specimens have been used in wvhich the ultrasonio waves
" travelled along 8 <100> directicn and another apecimen in which the
wvaves travelled along a <110 diresticn, The results can be fitted
by an effective apin Hamiltonian :

2 1
K = 81,8, + DS, - 5 5(S + 1)) + ALS,

where the zeaxis is taken along m <100> direction amd the total
effective apln S = 1,-total nuelear gpin I =4 . The experiment

gives : = 0,69 .
P 10.2 um'1 0 al 1
|4} = 0.0042 ex=1 = 0.0001 em

The magnitude of the reaonmé ahsorptions enables the apin-
Jattice esupling to be estimated. TUsing the definition of Dobrov

I(lgu) wo find l6¢- Gn I & 1000 eu"'
IG“ ! € 3¢ m"_




(11) ox?* in 41,05, _
- 01-2+—ions are formed in chromium doped corundium from 0;3*
ions during x-irradiation, -

Specimens have been gut of irradiated chromium doped A1203

in vhich the ultrasenic waves could propagate alohg the ceexis and .
specimens for which the ultrascund travelled at right angles to' the
c-axis, along the b axis at right angles to. the diad axia of the
lattlice. S T

For propagation slong the ¢-axig no resonance a.badrptiona

are observed,  For propogation at right angles to the c-axia atrong
regonance absorptions are found., These have not been accounted for
in detail yet as their behaviour in complex as the orientation of -
the applied magnetic field is varied. “In the figures shown we plot - -
the magnetic field at the peak of an absorption line as a function
of its direction, Figure 1 shows the resonances’ as the field im
rotated through an angle 8 away from the c-axis towards the dir-
eation of ulirasonic propagation, Pigure 2 shows the resonances as
the field is rotated thremsh an angle m avay from the c-axis and ’
always parpendivulal to the direction of ultrasonic propagation,

o 3 shows the resonances if we maintain the field at an angle’

“-of 159 to the o-axis and rotate about the ceaxis,

 Discussion

V" in Mg,

The a.p.r. spectrum shows axial symmetry showing that the V3+

ions must be at tetragmally distorted sites, this is presumably
becsuse they are associated with ancther defect required te neut-
ralise the excess positive charge of the V3* ion. It may be nec-
" agaary to invoke the Jahn-Teller effect to explain the large
difference in magnitude between |Gy; - G12| and |Ggs].

the snergy level

o in 010,
2+ : ’
cr™ in uzog is subject to & dynamic Jehn-Teller effect end

cheme 13 complex, We have not yet been able to

definitely assign the obaerved res¢nances to transitions of the
ion, It is likely that Cr2* is very sensitive to small local
a_tra.:m: in the specimen crystal and these may have to be taken into
account, g : ' .
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