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            Product Data Beneﬁts • Improved isotropic resolution • Extends the resolution of the 3D image • Extends the volume of the area to be imaged • High accuracy of slice placement using image recognition algorithms • Large ﬁeld of view imaging through the automated acquisition of tiled images Extended Slice and View Routine 3D tissue imaging Extended Slice and View enables you to create 3D tissue images in high resolution and within a fully automated workﬂow. Based on the popular Slice and View, Extended Slice and View has been enhanced based on the feedback and requirements of the research community. FEI has developed an automated image acquisition method that improves the isotropy of the resolution of the cross-sectional face by moving the sample perpendicular to the SEM column and positioning the sample close to the end lens. Dramatic improvements in resolution can be archived which reveal greater insight into biological processes. Since FEI ﬁrst introduced the DualBeam™ instrument in 1993, a series of applications have been introduced which take advantage of the DualBeam’s unique capabilities. Extended Slice and View represents the latest application to utilize the sample manipulation and imaging capabilities of the DualBeam and adds extensive automation functionality which makes routine volume imaging of biological samples a reality. Imaging Biological Samples with a DualBeam DualBeam instruments combine the imaging capability of a scanning electron microscope (SEM) with the cutting and deposition capability of a focused ion beam (FIB). This combination provides biologists with a powerful tool for investigating three-dimensional structure with nanoscale resolution. The high-energy ions (Ga+) of the FIB remove material by sputtering atoms and molecules from the sample surface. Their conﬁnement in a tightly-focused beam provides precise spatial control of the milling process. Figure 1: Volume interaction graphs generated using Monte Carlo simulations illustrate the beam penetration at 1 keV, 2 keV, and 5 keV. 10 nm 20 nm 1 keV 2 keV 5 keV Volume interaction graphs 
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Product Data
 Benefits• Improvedisotropicresolution• Extendstheresolutionofthe3Dimage• Extendsthevolumeoftheareatobeimaged• Highaccuracyofsliceplacementusingimagerecognitionalgorithms
 • Largefieldofviewimagingthroughtheautomatedacquisitionoftiledimages
 Extended Slice and ViewRoutine 3D tissue imaging
 ExtendedSliceandViewenablesyoutocreate3Dtissueimagesinhighresolutionandwithinafullyautomatedworkflow.BasedonthepopularSliceandView,ExtendedSliceandViewhasbeenenhancedbasedonthefeedbackandrequirementsoftheresearchcommunity.FEIhasdevelopedanautomatedimageacquisitionmethodthatimprovestheisotropyoftheresolutionofthecross-sectionalfacebymovingthesampleperpendiculartotheSEMcolumnandpositioningthesampleclosetotheendlens.Dramaticimprovementsinresolutioncanbearchivedwhichrevealgreaterinsightintobiologicalprocesses.
 SinceFEIfirstintroducedtheDualBeam™instrumentin1993,aseriesofapplicationshavebeenintroducedwhichtakeadvantageoftheDualBeam’suniquecapabilities.ExtendedSliceandViewrepresentsthelatestapplicationtoutilizethesamplemanipulationandimagingcapabilitiesoftheDualBeamandaddsextensiveautomationfunctionalitywhichmakesroutinevolumeimagingofbiologicalsamplesareality.
 Imaging Biological Samples with a DualBeamDualBeaminstrumentscombinetheimagingcapabilityofascanningelectron
 microscope(SEM)withthecuttinganddepositioncapabilityofafocusedion
 beam(FIB).Thiscombinationprovidesbiologistswithapowerfultoolfor
 investigatingthree-dimensionalstructurewithnanoscaleresolution.
 Thehigh-energyions(Ga+)oftheFIBremovematerialbysputteringatoms
 andmoleculesfromthesamplesurface.Theirconfinementinatightly-focused
 beamprovidesprecisespatialcontrolofthemillingprocess.
 Figure1:VolumeinteractiongraphsgeneratedusingMonteCarlosimulationsillustratethebeampenetrationat1keV,2keV,and5keV.
 10nm
 20nm
 1keV 2keV 5keV
 Volume interaction graphs

Page 2
                        
                        

Page 2
 Product Data ExtendedSliceandView
 Othertechniques,suchasTransmissionElectronMicroscopy(TEM),
 canprovidesub-Angstromresolutioninsomematerials,though
 notgenerallyinbiologicalapplications.Also,TEM-basedelectron
 tomographyisplayinganincreasinglyimportantroleinvisualizingthe
 3Darchitectureofcellsandtheimagingofmacromolecularmachines.
 DualBeaminstrumentsofferanattractivealternativefornanoscale
 imagingand3Dinvestigationsofstructuresaslargeasawholecell
 oraevenacrossmultiplecells.TheDualBeamsliceandviewtechnique
 consistsofacquiringasequenceofcrosssectionalimagesspaced
 evenlythrougharegionofabulkspecimen,andreconstructingthose
 two-dimensionalimagesintoathree-dimensionalrepresentation
 ofthesampledvolume.Ithasbeenusedsuccessfullyontissuesand
 wholecells,andisparticularlywell-suitedforcompositespecimens
 thatincludebothhardandsoftcomponents.Italsoprovidesan
 effectivemethodforpreparingthinsectionsforTEMimaging
 andanalysis.
 FIBcrosssectioninghasseveraladvantagesovermechanical
 sectioningtechniquescommonlyemployed,suchasultramicrotomy:
 • Youareabletoreproduciblyremovesliceswiththicknessesevenlessthan10nm;thisprovidesmoreisotropicresolutionthanmechanicalsectioningtechniques.
 • Knifemarksandothercuttingartifactsarelargelyeliminated.• FIBmillingperformsparticularlywellonsamplesthatincludebothhardandsoftmaterialsthatwouldtendtotearorsmearwhencutbymechanicalmeans.
 Resolution ImprovementAsresolutiononanSEMisoptimalatshorterworkingdistances,we
 makeuseofahigh-precisionpiezostagetomovethesampletoan
 optimalimagingpositionwhileacquiringtheimagesandmoveit
 backtothemillingpositionforcreatingthenextFIBslice.Byusinga
 positionperpendiculartotheSEM,theacquiredpixelsarenottiltedlike
 theyareinaconventionalbeams-coincidenceposition.Thisresultsina
 resolutionimprovementintheYdirectionofgreaterthan25percent.
 Additionally,byoptimizingtheworkingdistancetheachievable
 resolutioncanbeimprovedsignificantly.
 Figure2:BeamgeometrywhileimagingatthetraditionalDualBeamangleof38°(XY)andtheresolutionenhancementwhenimagingperpendiculartothesample(AB).
 A
 X
 38˚
 B
 Y
 Beam geometry
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 Product Data ExtendedSliceandView
 Volume ImprovementExtendedSliceandViewmakesuseofFEI’sadvanceddigital16-bit
 scangenerator,enablingtheacquisitionof8kx8kpixelimagesonthe
 Heliosplatform.ComparedtoFEI’sstandard4kx4kscanengines,this
 enablesacquiring4timesmoredatainasinglescanusingthesame
 pixelresolution.
 Inaddition,thehigh-precisionpiezostagetechnologyisusedfor
 automatedacquisitionandsubsequenttilingofimagesofthesample
 surface.Thisprovidesalargefieldofviewforthe2Dimageand
 volumeforthe3Dimage.
 Figure3:Braintissue(fromtheregionofthehippocampus).SamplecourtesyDr.C.Genoud,FacilityforAnalysisofImagesandMicroscopy,FriedrichMiescherInstitute,Basel.
 Brain tissue
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 Product Data ExtendedSliceandView
 Figure4:The60umFOVimageconsistsof4x4tilesof4kimagesusingapixelsizeof4nm.
 Zooming
 ©2009.Weareconstantlyimprovingtheperformanceofourproducts,soallspecificationsaresubjecttochangewithoutnotice.DualBeam,andtheFEIlogoaretrademarksofFEICompany,andFEIisaregisteredtrademarkofFEICompany.Allothertrademarksbelongtotheirrespectiveowners.
 Learn more at FEI.com
 World HeadquartersPhone:+1.503.726.7500
 FEI EuropePhone:+31.40.23.56000
 FEI JapanPhone:+81.3.3740.0970
 FEI AsiaPhone:+65.6272.0050
 FEI AustraliaPhone:+61.7.3512.9100
 TÜVCertificationfordesign,manufacture,installationandsupportoffocusedion-andelectron-beammicroscopesfortheElectronics,LifeSciences,ResearchandNaturalResourcesmarkets.
 Learn more at FEI.com
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