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Hyperfine Interactions in
�����

Dy CompoundsStudiedvia
the Nuclear LighthouseEffect

Theaim of this experimentwastheapplicationof therecentlydiscoverednuclear
lighthouseeffect [1,2] to the25.6-keV resonanceof

�����
Dy. Comparedto previous

experimentsat the resonancesof
�
	

Fe [1,2],
���
�

Sn [3],
�
���

Sm [4], the challenge
of this experimentwastheoperationof therotorsat low temperaturesby cooling
with astreamof coldnitrogengas.Thiswasnecessaryto induceamagneticphase
transitionin Dy metalfrom aferromagneticstateto anantiferromagneticstatewith
internalhyperfinefieldsof up to 600T. Thecorrespondingquantumbeatperiods
around100pscanonly beresolvedwith a conceptuallynew scatteringtechnique.
Thenuclearlighthouseeffectopensvery promisingperspectivesin this field.
We have modifiedtheexisting rotor designusedin previousstudiesfor operation
with cold nitrogengas. In a first testexperimentwe achieved a stableoperation
for morethanonehourat a temperatureaslow as80 K. Unfortunately, all subse-
quentattemptsto operatetherotoratthistemperaturefailedfor reasonsthatarenot
completelyclearto date.After coolingdown, therotationwasstablefor afew min-
utesuntil it becameunstableandfinally stopped.During the following attempts
to get backto stableoperation,onerotor wasdestroyed. We got into touchwith
the vendorof the equipmentto solve the problem,but werenot successful.The
most reasonableexplanationfor the negative result is the failure of the bearings
at low temperatures.We arecurrentlyworking out to improve thesecomponents
andmake themsuitedfor operationat low temperatures.In addition,a new type
of rotorshasbeendevelopedtogetherwith a new cooling schemethat shouldbe
morereliableat low temperatures.
Insteadof theoriginally plannedexperimentwe usedtheremainingtime to inves-
tigatesmall-anglex-ray scattering(SAX) from therotorsat high photonenergies
up to 60 keV. SAX is thestrongestsourceof backgroundin experimentsusingthe
nuclearlighthouseeffect, preventingmeasurementsat very early times. Due to
its ���

�
dependenceit is expectedthat this backgroundis significantlyreducedat

photonenergiesaround80 keV, so that isotopeswith decaytimesin therangeof
a few ns shouldbecomeaccessible.This opensthepossiblityto performnuclear
resonantscatteringfrom many rare-earthresonancesin this energy range[5]. Our
experimentsconfirmthe expected� - dependence.As a result,activities towards
applicationof the lighthouseeffect to high-energy resonanceshave alreadybeen
initiated[3].
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