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Fig. 1 Schematic diagram of a plane-
eylindrical mirror energy analyzer
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Table 1 Design Parameters for the Plane-Cylindrical Mirror Analyzer with Second
Order Focusing (All Lengths ave in Units of the Inner Cylinder Radius a)

M 6° K Zo+2di) Doy {%ZT © (—2%% ) / 3D Tmaxt hemext@ | MN@
0.00 42.3069 1.30980 | 6.12084 | 5.60381 | —938.1775| —5.5425 | 1.81018 | 0.C00000 | 0.000000
0.01 42,3237 1.80311 |.6.07277 5.52855 | —92.7778| —5.,5939 | 1.80539 | 0.007123 | 0.025948
0.03 42.3590 1.28977 5.95996 5.88015 | -—91.9798| —5.6987 | 1.79592 | 0.021127 | 0.077057
0.04 42.3778 | 1.28312 | 5.90425 | 5.30704 |—91.5809] —5.7522 | 1.79124 | 0.028008 | 0.102220
0.05 42,3962 1.27648 5.84899 5.23462 | —91.1819| —5.8063 | 1.78659 | 0.034808 | 0,127121
0,06 42,4156 1.26986 5.79419 5.16294 | —90.7835]| —5.8612 | 1.78199 | 0.041528 | 0.151764
0.07 42,4355 1.26325 5.73983 5.09194 | -—90.3855| —5.9169 | 1.77741 | 0.048166 | 0.176147
0.08 42.4559 | 1.25666 | 5.68594 | 5.02167 |-—89.9875| —5.9733 | 1.77288 | 0.054724 | 0.200274
0.09 42,4768 | 1.25000 | 5.63250 | 4.95209 | —89.5897| —6.0304 | 1.76838 | 0.061202 | 0.224144
0.10 42,4982 1.24353 5.57950 4.88320 | —89.1922| —6.0884 | 1.76391 | 0.067599 | 0,247758
0.12 42,5424 1.230:6 5.47488 4.74751 | —88.8975| —6.2066 | 1.75508 | 0.080153 | 0,294225
0.14 42,5887 | 1.21745 | 5.37202 | 4.61451 | —87.6048( —6.3282 | 1.74638 | 0.092386 | 0.339680
0.16 42,6368 | 1.20452 | 5.27096 | 4.48425 | —86.8125| —6.4531 | 1.78782 | 0.104302 | 0.884135
0.18 42,6867 1.19165 5.17166 | 4.35665 | —86.0218| —6.5817 | 1.72939 | 0.115900 | 0.487597
0.20 42.7386 1.17887 5.07414 | 4.23170 | —85.2325| —6.7138 | 1.72108 | 0,127183 ; 0,470078
0.25 42 8760 | 1.14723 | 4.83797 | 3.93070 | -—83.2669| —7.0612 | 1.70084 | 0.154027 | 0,572040
0.30 43.0242 | 1.11611 | 4.61257 | 3.64552 | —81.3143| —7.4351 | 1.68135 | 0.178954 | 0.668073
0.35 43.1826 1.08553 4.39772 | 8.37568 | —T9.3777| —7.8382 | 1.66255 | 0.202011 | 0.758342
0.40 43.38507 1.05552 | 4.19317 3.12061 | —77,4604} —8.2741 | 1.64443 | 0.223250 | 0.843015
0.50 43.7134 | 0.99731 | 8.81394 | 2.65275 | —73.6987| —9.2607 | 1.61005 | 0.260522 | 0.996308
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Calculation on plane-cylindrical mirror energy analyzer
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Abstract

The Combined Plane-Cylindrical Mirror Analyzer (PCMA) has the advantage of
high transmission and the possibility of second-order focusing, just like the
conventional ¢ylindrical mi ror analyzer (CMA). In the PCMA all fountain eleotrons
emitted from the specimen (electron source) on the oylinder’s ooaxis will be foonsed
behind the specimen on the axis after travelling through 180 degrees. By using PCMA
as the eleotron energy analyzer in a scanning electron microscope (SEM), the working
distance of the SEM magnetic objestive lens could be shortened, and its sphorical
abberation reduced as compared with non-coaxial gun type CMA, thus the primary
electron beam current density could be increased. As a result, the sensitivity of the
Scanning Aunger Mioroprobe (SAM) might be enhanced. Furthermore, the structure
within the irrer cylinder of POMA is muoh simpler than the sonventional CMA with

ooaxial gun,
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