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Introduction

Unt il now; only simple el ectronflood guns have been
availabl e as components for charge compensation during
XPS measurements. The more sophi sticated and effective
combinationion/el ectron guns have only been availabl e as
part of a complete XPS system. The FGO1, F gure 1, from
Therno Electron Cor porationis nowavailable as a
component. This combinationsource candeliver a beam
of low energy el ectrons and a beam of low energy ions
simul taneously. The FQ1 is currently being used very
successfully on Thermo's Sigma Probe and Theta Probe
instrumernts.

Figure 1: The FG1 combi nati on el ectron/i on gun.

Using the FGO1 as an Electron Gun
It is important that the el ectron beam is o lowenergy to
avoid unintended samp le degradati on caused by the el ectrars.
Equally important is that the el ectron energy spreadis
as small as possible. The surface of aninsul ating sampe
will charge tothe potential of the nost energetic el ectroms
arriving at its surface, while all those at lower energies
will be reflected away tothe walls of the chamber.
When X-rays impinge on part of the sample surface, there
would be insuf friert flux of these high-energy electras to
maintainthe surface potential inthis region. This would
leadtodifferential charging and peak broadening.
In the FGO1, the energy spread has been minimised
by usinga LaB electron emitter in the el ectron gun.
This source is beneficid intwo ways:
e It is indirectly heated, eliminating the vol tage drop
whi ch occurs al ong a conventi onal hot -fil ament source.
e It has a l ow work functi on whichmeans that, for a gi ven
emi ssioncurrent, the temperature is lower thanit would
be for a fl ament source. Hence, thermml broadeningis
reduced.

Use of the LaB; emitter inthe el ect ron gun minmises
the problems associ ated with a large energy spreadinthe
el ectron beam.

Static Charge

A difficulty that canarise when analysing insul ating
samples is that a negative static charge can occur at the
surface of the sanmple, illustratedinF gure 2.
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Figure 2 Anegative static charge nayoccur at the surface of aninsul ating
sampl e.

When the focused X-ray beam isdirectedtothe sample,
the negative charge is repl aced by a positive charge inthe
area that is exposed tothe Xerays (the anal ysis area) whle
the surroundi ng area remai ns negative, Fgure 3.
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Figure 3: Alocal i sed positive chargeis formed inthe area exposed to the
X-rays.

When the 1 ow-energy electrons are directedtothe
analysis position, they experience the fel d due tothe large
area of negative charge and are prevented from reachi ng
the anal ysis position, Hgure 4. Under these condi ti ors,
there is noeffective charge conpensation.
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Figure 4 Lowenergy el ectrons are prevented fromreaching the anal ysis
posi tion by the fel d due to the static charge on the sanpl e.
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The probl em can be overcome by removi ng the static Table 1 Processes occurring in each region of the combined i on/el ectron gun. In addli tion to these
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Figure 6: Schematic representation of the confi ned el ectron/i on gun used i n o
Signa Probe and Theta Probe. (For i mprovedclarity, the steering el ectrodes owmina Tamme. ‘
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Withinthe el ectron gun, the el ectrons are accel erated
by a small anpunt to ensure efftient ionisationof the
noble gas (wswally argon). This gas is injecteddirectly into
the gun and a suf friertly hi gh flux density of iams is
generated at alow chanber pressure. The ion beam is well
cdlimated but still covers anarea several times larger than figue8: Oensions of the F&1 flood gun.
the el ectron beam. The el ectronbeam is retardedtoits
orignal energy of afew eV before | eavi ng the gun.

Inthis way, charge neutralisation is rapi d and easy, on
even the largest samples.
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