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356 VACUUM TUBIES

(he “socond prineipal ray." Tlor lensos wilh initial and final pradients
of potentinl that are zero {he inisial and final portions of the yays wil
be straight lines.  The principal rays of un cqual-dinmeter two-eylinder
lens are shown in Fig. 13.20. Any goneral ray may be expressed as a
combination of thesc two rays.

As mentioned before, the left portion of a lens such as that of Tig.
13.20 has a convergent action, while the right portion has divergent
action. "The strength of these two portions is such that the convergent
action always dominates. The first principal ray, taken as rmoving from
vight to loft, first experiences divergent action and then a stronger

44

M = Raference plana of fens H,= First principal plane
3= First principsd ray Fis= Second principal plane
ry= Second principel ray £y = first focel length
v/ fz=Second focal length

Fig. 13.20.—Thick-lens terminology.

convergent action. The sccond principal ray, taken as moving from
left to right, first expericnces a convergent action and then a weaker
divergent action.

The principal rays serve o define the four thick-lens parameters,
If the initial and Jfinal straight-line portions of the pri neipal rays are exlend ed
wnlil they interseet, the nlerseelions locale what are known as the “ principal
planes.”” The principal planes are chown as Iy and H in Fig. 13.20.
The location of the principal planes relative to the reference plane, usuatly
the midplane or electrode junction, is given by the dictances Py and Ps.
Almost without exception, the rolative location of the principal planes
is as shown in Tig. 13.20. Both principal planes lic on the foreside of the
lens. Jrurthermore, the principal planes are crossed, .., the second
principal plane lies before the first principal planc. Although this is
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10 20
distance, P/Dy

5
Object
8, Dz/Dl = 1, S =

e, 13.38.—D-Q curves of a two-cylinder len

llH\’l

5 10 20
Object distance, P/Dy

50 100

z/D] = 1.5.

T1g, 13.39.—P-Q curves of a two-cylinder lens, D
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