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@ New LabVIEW Automation
of the Field Emission Scanning Microscope (FESM)

@ FE Results on Electropolished Nb and Cu Samples
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New Automation of FESM

@ GPIB computer control of:
= Motion controller MM4006 for stepper motor driven xyz stages

» Fast rate (1kHz) Keithley 6485 Picoamperemeter
= FUG 5kV Power Supply (Pulsable and PID regulated)

@ Programming with LabVIEW completed for :

» Automized Scans :
* PID-Regulated voltage scan [ V(x,y) for given | = const.]
* Current scan [ I(x,y) for a given V = const. ]

= | ocal measurements
 Local field calibration [V(z) plot]
I/ measurements

= Data analysis
* FN plots to determine field enhancement factor 3
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Local field calibration [V(z) plot]
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I/V measurements
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Results on Nb Samples:

@ 2 EP-Nb samples from DESY (# 10, #11)
= Surface observed NOT FLAT
= CONCAVE CURVATURE

(Ah>100 ym, 70 pym)

= Scanning at fixed distance Az < 100 um is not possible yet

@ Probable causes
* |[nhomogeneous electric field distribution during EP
= Mechanical pressure on sample in FM coupler port

= Modification of sample position during EP is required!
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Regulated V-scans on EP-Nb sample from Saclay (SEP1)

Anode diameter = 300um, Az = 50 ym (£5um)
E= 60MV/m _E=90MV/m  E=120MV/m (4.8kV/40um
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X-scars {rmrm)

N ~ 1emitter/cm?2 N > 1 emitter/cm?2 No emission in selectd area!
= EP is effective up to E=120MV/m
E= 60 MV/m E= 90 MV/m . E=90 MV/m

N ~ 5 emitters/cm?
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Regulated voltage scans on Cu Sample from DESY (DCu1)

Anode diameter @, ., 4,,=300um D rnode= 100um
(higher resolution scan)
E= 60MV/m E=90MV/m

AZ =75 ym (£5um) AZ =50 ym (£5um)

No emission N ~ 48 emitters /cm? N ~ 32 emitters/cm?
Circled emitter chosen for
local measurements
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Local measurements of a strong emitter on DCu 1

V(z) at 1 nA for field calibration
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Absolute distance between anode and
sample: Az = z‘ + z,, where z;, = 49 ym

Activation field for the selected emitter:

E,= 74.86 MV/m
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Outlook

@ Further automation:
* Programming of xyz-piezostages for higher resolution
= Autotilting of samples
= Computerised data analysis (e.g. N(E) )

@ Systematic measurements
= Quality control scans of EP-Nb samples
= Comparision of HPR and DIC methods
* Improvement of Cu surface treatment
* Field emitter identification by ex-situ SEM and EDAX
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