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SummaryofChapterl(FundamentalPhysicsofNeutronOptics),
Chapter2(Neutronlnterferometry),andtheRelatedPosterSessions.

HelmutRauch
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NOK'96was a trulyoutstandingSymposiumwidl
respect to thescienUficstandardrepresentedandUle

orgamzationalendeavours. ItisclearUlatAﾉ2脚"o"Op"cs
isalivelyfieldofresearchwiUlcloseconnectionstothe

excitingfieldofQ"α"/""'Op"cs, andpromisesve,y
profbundconsequencesfbrUleunderstandingofquantum
mechamcsandfbrthedevelopmentofadvancedneutron
instrumentation.

Wluablecontributionscamefromlaboratoriesoperating
small,medium, andhighfluxneutronsources. Tlle

specificstrengthsofthevarious laboratoriesconcerning
theirrelationtoeducation･contactstoindustIyjandbasic
researchshouldfbrmanecessarvsvmbiosisfbrneutron

researchinfilture. Thewholefamilyofsourceswillbe

neededtoaChievethisgoal(figurel).

Thewell-knownauthorofthebook!'NeutronOpticsII,
肋"e〃汽艶α応,presentedthefilndamentalsofneutron

optics, giving special attention to theeHective field
correctionondleindexofrefractionwhichresultsfroman

intelplayofwavesscatteredfromdiHerentnuclei inthe

Sample. Iﾉ7α成加〃尺噌"q/oWc/7 treatedmultiplewave
scatteringeHects,wherebyheidentifieddeviationsfrom

thestandardFermi-ibnnulationoftheindexofrefiaction,
whichbecomemeasurablefbrultracoldneutrons. Tlle

conmbutionofA/exα"火ﾉ盆L丹αﾉ7hand陥的"2G.〃bsov

dealtwithdimaction-in-time eHEcts, whichbecome

observablefbrcoldandultracoldneutronswhen, afier

dimactionfromrapidlymovinggratingsorfromrapidly
changingmagneticstructures, theenergydistributionis
measured． Here itmust bementionedUlat 、ﾉb方α"〃

Szｲ"""ﾉ7α"J"zeﾉ･ er q/・ (PRL75 (1995) 3206) recently
measured,withanintelferometricFouriermethod, the

multiphotonexchangewithinanoscillatingmagneticfield.
MWo""q""〃dealtwiththeproblemofthequantum
mechanicalwave fimctioncollapse in thecaseofa

measurement. He introducedadecoherenceparameter

whichprogressivelychangesaphysical situationfrolna
quanmmState toamixture. Furtherdetailsofthat

fbrmalismweregivenfbradissipativephaseshiherina
postercontributionbyH"℃""c力jM7kqzqroerq/.屍だ"c

jVeze/ showedthat spinprecessionswhicharediHerent

fromordinaryLarmorprecessionscanbeachievedwhen

nuclearandmagneticinteractionswiththeneutron・occur

Simultaneously.

Thereportsofthissummaryshowed, intheneutron

interferometrysession,howneutronopticseHEcIscanbe

illterpreledintermsofquantumoptics. TlleWigner-
fimctions can be used to identiij' squeezed and
SchrOdinger-cat-like stateswhichhavebeenobserved

experimentally in thecourseof inteIferometricpost-
selectionexperimen(s. Thequestionofcoherencewas

discussedseparalelybyanadhocpanel, inwhichthe
1hree-dimensionalfeatureofcoherence､anditsconnection

InternationalHighFluxSources

PioneeringResearch

intheheld

〃
Local

SmallerNeutronSources

L

SmallerNe

Regional

MediumFluxSources

nal

xSources

InterdisciplinaryResearch

Contactstolndustrv

ContactstoUniversities

Teaching

ReCruitingSCientiSts

DevelopingMethods’
Fig.1. Symbiosisofvariousclassesofneutronsources.

totheexperimentalpreparaUonprocedurewereofcentral
interest. Thegeneral outcomeofthispanelwas that
coherencepropemescanbedefinedfbrneutronbeams, ina

waysimilartothatinlightoptics,bymeansofcorrelation

hlnCUons.&JmHe/』． ル姥加eﾉ･reportedaboutgraviWand
rotational-induced phase shifts, noting that filmre
expenmentsarerequestedtosolveanofiendiscussed

discrepancybetweencalculatedandmeasuredphaseshifis.
Hediscussedthedi伍cultiesofgoingfromaquantitative
experiment toaprecisionexperiment,whereabsolute
numbershave tobeextracted. Furtherdetailswere

reportedinthepostersessionbyKe""e"7〃、で〃αα/.,who
useddiHerentwavelengthstomeasurethegravibreHect,
andbyBだ"ch"z4〃"Iα〃erq/.,whosearchedfbrquatemion
conmbutionstoquanmmmechamcs. Polarizedneutron

interferometrywas the topic ofGeﾉ"α/dBaduだたき

contnbution.The47t-symmetryofspinorwavefimcUons,
supelpositionexperimentsfbrspinorstatesandcouplingto
resonancefieldswerediscussed. ThemeasurementofUle

scalarAharonov-BohmeHect and the first direct

verifIcaUonofthegeometrical(Berly)pllaseweremajor
achievements among polarized neutron interference
expenments. The very elegant meUlod fbr the

measurementofthegeometricanddynamicalphaseby
meansofproperlyorientedspinrotatorswasshownin

detail inaSpecialposterconmbutionbyJIpooﾊ'QG."Ig"
em/.AnotherposterconmbuUonby"j""egc7waaα/、
showedthat thephenomenonofgeometricalphasesalso
appearsandcanbemeaSuredinthecaseofcoupled
interferometerloops,whicharecharacteristicoffbur-plate
interferometers. Aproposal fbrthemeasurementofthe

Levy-Leblond phase, which is caused by spatial
confinementoftheneutronbeamwithinnalTowtubes､was

prescntedbyJ4ﾉ"加ﾉりﾉG.K/ei"e/αﾉ. Acloseconnection

betweenneutron interferometlyandadvancedmicro-
teclmologywasdelnonstratedby7WEb/sqwqgro/.,who
reportedonanewtypeofinterferometerfbrcoldneutrons

whicllwasbasedonmultilayermirrors. Light-induced
325
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macroscopiclattices inPolymersareanotherexampleof
artificiallyproducedstmctureswhichcanbeusedfbr

neutronoptics(R.".RⅨ〃ero/.) . ThefbllOwingfigure2
showswhichkindsofopticalcomponentshavebeenused
fbrneutroninterferometry.

In tlle poster session, many fillther interesting
developmentswerepresented・ Simultaneousnuclearand

magneticinteractionsproducepolarizationeHEcts inthe

beamsbehindtheintelfbrometer(Sy7/"/c/7"℃jVnkqm"/er

Q/.-seealsoG.BQd"re"er",(PRD14(1976)1177).

Neutronoptical transmissioneHEcts canbeused fbr

broadbandcoldneutronpolarization(4/exα"企fIQ"をer
a/.). ThemeasurementofthepaircolTelationfimction

behind and inside a perfect clystal intenerometer

representsafilrthersteptowardstime-resol,･edinにrference

experiments and possibly towards delayed choice

experimentswithneutrons(Dm'/dZ,. ､ﾉncob.ro"efa/.). In

thisconnecUon, aninterfbrometerexperimentperfbrmed

withsynchrotronradiationbylf</j""qsegcrwogrq/. (PRL73

(1995)2216),usingresonantnuclearscattenngfromFe-

57, shouldbementioned. Inthiscase, singlephotonsare

absorbedcollectivelyinmanyFe-37nucleioftheabsorber

fbil,andreleasedcoherentlywithatimedelayofaboutlOO

ns, andyet they still exhibit a complete coherent

interferencepattern(seefigure3).

AFabI/Perot interferometer fbr energy selective

experimentswithultracoldneutronswasproposedby〃α
J'fBo"Wだ"たoerq/・ Furthercontributions inthisarea

dealtwiththerenectivityfromartificiallymagnetized
su'faces (D"""IKKひ/･"eever Q/.), the test of the

SchrOdingerequationusingultracoldneutrons (Sy1/"

乃左qg/), and the tunneling timeofneutrons through
variousbamer､た〃rOO/76qgrq/. andM:研"oerq/.).

Itcanbeconcludedthatmanynewexperiments inthe

fieldofneutronopticshavebeenpelfbrmedinthelastfew

years, andmanynewideaswerepresentedduringthe
symposiumwhichguarantee abright filture fbr this

interestingfieldofresearch.
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optical instn'ments０
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Fig. 3. InterftrencepattemofsynchI･otronI･adiationalter
resonanceabsorption(scattering)6omFe-57.




