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ELECTRONSPIN—LATTICE RELAXATION IN Mn2~-DOPEDFERROELECTRICTSCC
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The spin—latticerelaxationof ferroelectricTSCC:Mn2” hasbeeninvesti-
gatedby meansof theelectronspinechomethodin therangebetween
4.2and 160K.In the vicinity of thephasetransitionan anomalousincrease
of T

1 hasbeendetecteddeviatingfrom thespin—latticerelaxationin the
remainingtemperaturerange.

1. INTRODUCTION EPRline intensitywe know that the Mn
2~ion concen-

A SERIESof studieshasbeenpublishedconcerning tration rises from 3 x 1018 cm’3 to 2 x iO’9 cm’3 if
EPRline width anomaliesobservedin systemswhich theMnCI

2 concentrationin thesolutionis raisedfrom
undergostructuralphasetransitionsof secondorder. 0.05 to 5 mole %.

As shownin apreviouspaper [1] also a temperature Measurementsof the dielectricpermittivity of
anomalyof the spin—latticerelaxationhasbeenob- TSCCcrystalscontainingMn

2~ionswith a concentra-
servedin suchsystems.However,in contrastto the tion of l0’~cm3 havebeencarriedoutandcompared
transverserelaxationratewhich determinesthe EPR with the resultsobtainedfrom purecrystals.They
line width andincreasesdrasticallynear theferro- revealeda differencein thephasetransitiontempera-
electricphasetransition,thespin—latticerelaxation turesof lessthan0.06 K.
ratedecreases.This effect statedby the authorsin ~- All electronspin-echo(ESE) measurementshave
irradiatedtriglycine sulfatehasbeendetectedin Mn2’~- beenperformedin theX-band.A ir/2.pulsesequence
dopedtrissarcosinecalciumchloride(TSCC) too. was usedfor determiningthe transverserelaxationtime

TSCC((CH
3NH CH2C00’)3 CaCI2)is a uni- T2 togetherwith a ir—ir/2—ir-pulse sequenceand a

axial ferroelectricof the order—disordertypewith a changein the repetitionrateof the 71/2—IT.sequence,
phasetransitionof secondorderat 127 K [2]. EPR respectively,tomeasurethespin.latticerelaxationtime
investigationsrevealedtheMn

2~ionsare incorporated T
1. Forthe temperaturerangehigherthan 77 K the

at Ca
2”’ siteswithin an almosttrigonal-deformedoxygen samplewascooledby meansof a stabilizednitrogen

octahedron[3]. Eachsarcosinemoleculeis linkedwith gasflow with an accuracybetterthan±0.05 K. Between
two Ca2” ionsthusforming an endlesschainof octahe- 4.2 and30 K a heliumcryostatanda microwavecavity
dronsalong [100]. The EPRline splittingobservedin with innerheatinghavebeenused.
the ferroelectricregioncouldbe explainedby tilting The ESEmeasurementshavebeencarriedout with
anddeformationof thezero-fieldsplitting tensordue thestatic magneticfield H

0 appliedparallelto the
to thespontaneouspolarization.It is alsothe reason crystallographic[100] directionwherethe four chem.
for the influenceto be expectedof thepolarization ically equivalentMn

2~sitesbecomemagnetically
fluctuationsnear the ferroelectricphasetransitionboth equivalent.
on thetransverseand thelongitudinalEPR relaxation -

rateof the Mn2” probe. 3. EXPERIMENTAL RESULTS
The phasememorytime TM measuredby a

2. EXPERIMENTAL pulsesequenceat 77 K, which in thepresentcase

TSCC Mn2~singlecrystalsweregrownby slow shouldbeequalto the transverserelaxationtime T
2,

evaporationfrom an aqueoussolution of sarcosineand decreaseswith risingMn
2~concentration,

CaCI
2 in thestoichiometricratio on additionof a few TM~= T,j~+ aC (1)

mole percentMnC12• 4H20.From measurementsof the
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