


Quadrupole Optics

(The electron optical properties of rectilinear orthogonal
systems)

P. W. Hawkes

Contents

1. Introductory ..
2. The paraxial propertles of orthoaonal systems :

3. Primary aberrations .
3.1 Variation of parameters
3.2 Perturbation characteristics .
3.3 Integral equations . .
3.4 Permissible aberrations and aberratlon patterns
3.5 Mechanical aberrations
a) “Das Auflésungsverméogen spha.rlsch kornglerter elektrostatlscher
Elektronenmikroskope’ by W. E. Meyer . .
b) The work of J. H. M. Deltrap on magnetic quadrupoles
c) 4. V. Crewe’s study of the stigmatic magnetic doublet .
d) P.F. Meads analysis of any failure to achieve quadrupole symmetry
e) Comment

4. Values of the cardinal elements and aberratlon coefﬁ01ents of quadrupole
lenses . .
4.1 Potentla.l model .
4.2 Transfer matrices and cardmal elements
a) The rectangular model .
b) The bell-shaped model . §
¢) The modified rectangular model .
d) The triangular model . .
e) Practical measurements and calculatlons :
4.3 Aperture aberration coefficients
a) The rectangular model .
b) The bell-shaped model .
¢) Other models .
d) Measurements
4.4 Lens systems . .
a) The quadrupole doublet
b) The quadrupole triplet . s m s
c) Systems of four or more quadrupole lenses
5. Chromatic aberration
5.1 Introductory
5.2 Geometrical aberratlons . .
5.3 Disparities between the field dlstrlbutlons 5
a) Small differences . .
b) Large differences: separated leuses
6. Concluding remarks . . . . . . . . . . ..

References

13

19
34
42
49

49
53
55
56
57

57
57
60
60
61
69
70
72
73
74
75
79
79
82
82
86
87

. 105
. 105
. 106
. 117
. 117
. 118

. . 119
. 120



	page1
	page2

