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In electron spectrometers, retardation of electrons by an input lens system is a standard technique
for improving energy resolution. The effect of the retardation is explained with reference to the law
of brightness, which shows how the sensitivity is changed according to the retardation. However,
the concept of brightness loses its meaning if a source is assumed to be a point. In suh a situation,
the sensitivity is governed by the amount of spherical aberration of a lens system. The dependence
of resolution and sensitivity on retardation and the effect of the size of a source are discussed in
detail in this chapter.
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Fig. 1: Schematic diagram of an energy analyzing sys-

tem consisting of an input lens system and CHA.
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Fig. 2: Coordinate system in which the optic axis of the
CHA is drawn as a straight line.
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Fig. 3: Emission angles of an electron beam on a sample

plane.
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Fig. 4: Electron trajectories in an energy dispersion di-
rection (a) and y direction (b) of the CHA. Energy spec-

trum for a monochromatic source (c) is also shown.
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Fig. 5: Absence of the aberration of a CHA is ascribed
to the spherical symmetry of the electric field: on the

aberration (a) for an incident position; (b) for an angle
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Fig. 7: Emittance diagrams of an electron beam at a

sample plane and the entrance of an energy analyzer.
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Fig. 10: Variations in the energy resolution function according to the emittance diagram at the entrance of the CHA.

All these three have the same energy resolution, but a maximum sensitivity is attained in the case B.
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Fig. 14: Input lens system for pre-retardation composed of cylindrical electrodes.
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(zo = 1 mm).
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Fig. 19: Acceptance of the input lens as a function of re-
tarding radio 7. The dependence of spherical aberration

coefficient C's on + is also shown.

ETY. I, PWEEFGLEVWEWIRRDHD 2
FT. (HMEICS 2, PEESHIE SN L ZOHE
ML RWGEIZ 2 DITIEH) THA., TNIZEHLT
B8 EE R TLZE W)
MoOFERERL L, WEAEET LN L) 0 TH
TRZLZDOD, KHIBIZENE, 727275 v A
DEALIZIZIZ A V2K HEE D > TR ET. T,
v DEFIZB W TREIEHA 2% IR > TWwWb 2 & &
RLTWIET. ZOFKRIDHAA, BEEIRPLL ¥
ABEDEV ST TEDL>TL DT, EBH % EHIE
HY) FEA. BIREEESRGDOELZ o724 Ty b L
YRIFFLT, TOL) BETHESTETHL L)
ZLIZE® D T

X TR ealibDOT 22Ty v A%EZ T LN,
Lo R #a e 0T, o HiME y FIa TR
TY. £oC, TOA YTy PL UV RIZBVWTL YR
MIICET HZEDTELBFOHI, WiHEE
B 5L, v OERIFETEAT S Z Ehmsh
¥,

10.6.2 MEXEICKH L THORE

ATy LY RIZE AT T LORETHHHS 2
%olzDT, BREORBEICEYVIL L),

9, 2 FMOBE G, 26EZ2F7. W T3,
TFIAFOT 7Ty v AHEORT 2 EE L
725 DNV G, THDHEEZTWIDbITTYT. ZOJE
TG, MEoNEDE, THIATFOT 22T 5 VR

-151-



Journal of Surface Analysis Vol.14, No. 2 (2007) pp. 131-159
S EFHFAF]—EFAHAREDEFD/=d/-— (% 10 [E])

RERTHOLNE L X TT. 20X a7
I, Gpoxy V2 ET. LAY T Y FPLYR
WX AT T LVOEENRHIE, TFIAFOT 7 &
TE L ADHED SN BRFEDRRD FF.

(e}

30°

(a)

Xo

10
mm

a,

30°

(b)

Xo

10
mm

Y =20
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a sample plane. These were calculated on the first-order

approximation.
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Fig. 22: Ray diagram of the input lens system which

selects a specified region on a sample plane.
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Fig. 25: Spheical aberration of a lens forms a caustic surface for the beam emitted from a point source.
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Fig. 26: The opimum amount of defocus of the input
lens system which brings the disk surrounded by the

caustic surface to the entrance of the CHA.
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Fig. 27: Electron trajectories in the input lens system, spot diagrams at the entrance and exit of the CHA, and

energy spectra for a monochromatic point source. M, = 1 for all cases.
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