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ELECTRON SPIN POLARIZATION IN FIELD EMISSION
FROM NICKEL: EFFECTS OF SURFACE ADSORBATES ~
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Spinpolarizationof electronsfield emittedfrom certainfacesof more or lesscleannickel is observed.Theprefer-
entialspin directionis provedto dependon thecrystaldirectionandon theadsorbatecontaminationof the face.

This letter reportsmeasurementsof the spinpolar- emitter is controlledby the FE pattern,andin per-
izationPof electronsfield emitted from Ni tips; these forming themeasurementsof P, electronsemitted
raisedoubtsabouttheconclusiondrawnfrom previous from certain facesof the tip areselectedby position-
experimentswith emissionof spin polarizedelectrons ing a certainpart of the FEpatternontoa probehole
from Fe,CO and Ni, andindicatemagneticinterac- in the fluorescentscreen.A schematicview of our ap-
tionsin adsorptionof H on Ni. paratusis presentedin ref. [8]. The magnetis now a

It hasbeenclaimedthat in differentexperiments static one.The vacuumconditionsare improved,but
the spindensityof the electronicstatesnear the thepartialpressureof H2 is still of the orderof a few
Fermi level at metal surfaceshasbeensuccessfully 10_il torr.During bakingandafteradmissionof gas
measured: thesystemis pumpedby a turbomolecularpumpand

(a) Photoemission[1] and(b)junction tunnelling during FE workby anelectrostaticion pump(NRC
[2] from polycrystallinefilms of Fe,CO andNi pre- Orb.Ion).To havetheeasydirectionof magnetization,
ferredmajority spins(P >0), which for Ni andCo namelythe 111 axis,near the tip axis,110 and 111
wereinterpretedto be in contrastto the bandmodel orientedtips madeof 4.5 N gradeNi are used [9].
of ferromagnetism.(c) Field emission(FE) from Ni The cleaningprocedureappliedto the tips is common
[3, 4] provedto be of little usebecausetherewasa in LEEDand ion scattering:heating,Ne bombard-
peculiarrotation of the polarizationvector.New ment,and annealing[10]. With the 110 orientedtips,
measurementswith Fe give stableemissionwithP> 0 patternsindicatinga nearlycleantip we:eobtained
aswell aswithP<0 [5]. (d) Electroncaptureby (fig. 1 a,b,c);with Ill orientedtips thepatternssug-
deuteriumions [6,7] gavea sign ofPwhich is con- gestedthe presenceof adsorbates(fig. id). Measure-
sistentwith bandstructurecalculations,butP is sur- mentswere performedwith different,moreor less
prisingly high. clean tips at room and liquid nitrogentemperaturein

In all theseexperimentsthe emittingfaceswere magneticfields of 0.6—2.5kOe.We obtainedthe fol-
notsufficiently well defined: underthegivenexperi- lowing results:
mentalconditionstheelectronicsurfacemay be dis- (1)P 0 is foundin FEfrom Ni. The rotationof
turbedby adsorbates,especiallyH, andwith the ex- the polarizationvectorclaimedin refs. [3, 4] is not
ceptionof (d), the crystallographicfacesfrom which verifiableby experimentalevidence.
the electronscomeare unknown. (2) The preferentialspin directiondependson the

By comparisonin our experiment,the,stateof the crystallographicdirectionof theemitting faceand the
contaminationof this face.A certainadsorbate,prob-

* Parts of this paperwerepresentedat theConferenceon ably H, revertsthesign ofPat facesbetween{i l0}
Physicalelectronics,Penn.State University,June1975, d Ill
Bull. Am. Phys.Soc. II, 20 (1975) 859 T III, 4 (thereis a an
printing error in the abstract: read 120-directionsinstead Therewasno dependenceon the temperatureand
of 122). magneticfield in the observedregion.Examplesof(1)
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(a)P~+2.2’,; 0.8’~ (b)P= —4.5 1% (c)P= 43’ 1.2’ (d)P 7 IS’

Fig. 1. (a)—(c) 110 oriented tip, magn.field 0.6 kOe, (a)high partial pressureof 112, (b) and(c) partial pressureof 112 improved.
(d) 111 oriented tip coveredwith adsorbates,magn.field 2.5 kOe, total pressurebetterthan3 X lO~~torr. Thearrowpointsat
theprobe hole.

are given in fig. la—d. Becauseit is hardto detect Vernickel,andProfessorD. Menzel for discussions
weakadsorptionof H on Ni in Fe patterns[111,(2) is and critical readingof themanuscript.
concludedfrom the following significant behaviourin
time andtemperature:A few hoursafter the endof
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