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The basic characteristics and the design principles of energy analyzers commonly used in electron
spectroscopy are discussed, mainly from an electron optical point of view. Combined effect of energy

dispersion and convergent lens action is the essence of the operation of energy analysers; these are

the main factors which contribute to the resolution and sensitivity of spectrometers.
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PMA : Plane Mirror Analyzer

CMA : Cylindrical Mirror Analyzer

MDA : Magnetic Deflection Analyzer
CHA : Concentric Hemispherical Analyzer
WF : Wien Filter
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Fig. 1: (a) Simple example of an energy analyzer consist
ing of two deflecting electrodes. (b) Energy dispersion

for the electron trajectories passing near the detector.
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Fig. 2: Deflection of an electron beam having finite

width of incident angle.
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Fig. 3: Formation of an energy dispersion image in a

uniform electric field.
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Fig. 4: Dispersion trajectories passing near the detector.
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Fig. 5: Blurring of an incident beam caused by the
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Fig. 9: FElectron trajectories having energies near the

pass energy E,.
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Fig. 10: Energy dispersion in a uniform magnetic field.
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Fig. 20: Comparison of the energy dispersion and aperture aberration of the MDA, CHA and WF.
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Fig. 21: A kinetic model for the explanation of the combained effect of energy dispersion and lens action in an energy
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Fig. 22: Chromatic aberration of an electron lens and

the energy dispersion of an analyzer.
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chromatic aberration of an analyzer results in a tilt of a

spectrum plane.
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QWRMBIZLEY, LEB->TIRERTHS. MG
SR AE S B D CMA IZBWTIE, 2 kOB AINE
DVEZ DERUEPIFIEL, 2WERNEBRIND. BE
WFE CSMETHERT 5 &, CMA O RLXF—43fifhE
IZ PMA IZ7-W LT —HTH BT 5.

(6) HLWLENHERDTF I ELT, —kEfé
&b Huz MDA &, ERxtirES %2 b bz CHA
DD, EHICV U XERIR T RERTH D, BHIX
W L0 2 5B R&EWZ Ene, CHA 1 MDA
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R EFHAFA]—EFHHREEDEGFD/=0/-— (£9 [F])

L0 Cg D 2/FBRKE .

(7) MDA & CHA OB OIZES, m8/EMICEER
TH5HLOTHY, Ca/CriTfiETHEE D, Lz
NoT, NREDH T MDA & CHA X% ThH 5.
ST DNLE T ANED 0 &b, K
I EREBR ORI EBL SN D .

(8) MDA DL CHA OERZEE ST, )
A ERICSEME L ON WE Thd. 757
AL LTCOEMEE, MDA & CHA O+ 0%
EOIEMRND. KENERTHDLZ L TL L XH
FROBEHANFREE 720, ZHUC X > THOREL T
Lib.

(9) ZBUEH & Lo ZERB T 2 RICB W T
%, SBERIC K s T HmiciEo e — a0, v
VAERIZ Lo THLELEICS I X REND. FDT
W, SEELEIRRLLEO £ 2R 555 F
WERT

(10) 7oA RO AERITENGEE & b
2V, ZHUT E o THBIGD 7 4 — 0 A HME S R
MDELD. TFHI7A4FOHEBAEM & B I &
B2 BB A RS OV LT, ST M B
Shb.

9.10 3XHEREEAT

BT T T AP OFEHE TOLE, BLORCMA O
FEANCBE LTI, AREORIESEDMHREZZIRL T
TZE.

BT ONHAOTF IO Eea—L LT, 72&
ZIIRDOE DR H Y 7.
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