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FLF 300mm F5.6

FLF 500mm F5,6

Canon, mmum ts vast l-d’maloq»cal fesources, has succasded in
‘manufecturit antificial fluorite (CaF3) crystsis for the
commercial nmuuman o1 sphiieatvatie Ymss: T, Hehrica
Break-through promises a new future in the further development of
Telephoto and hign magaification zoom lenses.

o5 in tha pasi have been characterized by weak
sation power because of chromatic sberrstion. Additionslly,
their necessary size and weight have made them :umham:rrn 0
handle and to transport. These disadvantagss have now been
ouercome by Canon through the practical aunlm-wn af the
mmm lmw-u (CoFy) crystal In the development of two

ry, high performance and compact telephoto lenses - the
FL F 00 P56 s e FLF SO0 £58

The use of nawral fiuorite in combination With optical glass 1o
produce apochromatic lenses was Tirst discovered by Ernst Abbe in
the 1880's, However, as the supply of large pieces of natwral fluorite
has: been extremely limited, itsuse for spochromstic lenses has besn
rostricted to such smallsize lenses as those used in the object
lenses of microscopes

Optical Features of Fiuorite (CaF2)

€aF2 s a erysul with uniaus optical festures. |t dispersion qu
and refractive index ara not obteinable in ordinary opticl glass. [t is
therefore especially sffective in providing chromatic. aberration
compensation in photographic lenses (see Fig. 11, The fluorita crystal

has 3 low refractive index and & low dispersive power Because of its
unique partial dispersion quality, CsF, when combined properly
With other optical glasses, can be used to make apochromatic fensss
n which the sscndary spectrum Is ellminsted,

Unique Features of Photographic Lenses Using CaF2
1. High Resalution, High Contrast

Telephioto lenses with conventions| msterials have the dissdvantsges
of low resolving power end fow contrast becouse of chromstic
aberration. In ordinary achromatic enses, the chromatic aberation is
eliminatad in only two specific wavelengthe of light. If another
wavelength has exterisive chromatic sberration, thers is very little
sehromatic effect, The chromatic sberation that appesrs 2 & fesult
of this residual chromatic aborration |s called the secandary
spestrum. The longer the facal length of the optical system, the
grestar will be the effect of the residusl chromstic sberration which
reduces the quality of the picture produced. A good apochromatic
lens therstare should be one which has a small secondary spectrum.

The disgram (Fig. 2) shows two spesific wovelengths of light in
which the chromatic sberration s eliminated. |t illustrates the
difference of schromatism between 2 conventlonal type of spochio-
matic lens wihich the residual chromatic sberration has
been eliminsted

o

Fis 1 Ditiution o ories Giumas

ez [ ————

et i i

i e ke

Generslly spasiing, chromatic sherration occurs when the lens
material disperses the light. Dispersian s due 10 the variation of the
refractive index with wavelength, Usually the Abbe number (vl is
used 10 indicate this difference. However, when the secondary

s taken into consideration, In order to make it an
apochromatic lens, the concept of partial dispersive ratio, ssy, the
second order af disparsion, s used to indicats the amount of
dispersion, This is  ratio of the dispersive powers and assumes a
different value with different wavelangths,

When the relationship batwesn th partil dispersive ratio (8} and
the number (vd) of various opticsl glasses is piatted, the
relation of # and v, in the case of ordinary glass, becomes almast 8
straight line relationship, as shown in Figure 3, So long as glasses
having this relitionship aré use togather, theretically the seconiary
spectrum cannot be eliminated, it thearetically the secondiary
spectrum cannot be eliminated. |t therefare becomes necessary. 1o
use a crystal which produces a marked deviation from this straight
line relationship. The artificial crystal CaFy fills this requirement,
making it possible to produce superior spochramatic lenses by
combining CaF 3 with the proper optical glass. Aﬂmlmniﬂv since.
there (s virtually no secondary spectrum in the range the
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photography s incomparsbly better than that of conventional
lonses. Vith the FL-F 30Dmm FB,6 lens, there is no ned for focal
paint compensatian in the range of photography close to infrared,

2. Compact Size

Telephoto tenses in the past, having long focal lengths, were, of
necessity, heavy and burdensome to carry for the following
reasons : 11 the overall length distance from apex of first plsne in
the lens system 1o the focal point) of the optical system of a
tslephoto lens is mueh shorier than s focal length {telephoto
ratiol, then the power of sach component comprising the lens
inevitably becomies steonger. Due 10 the shart overall length, the
Petzval sum is minus, the curvature of the image plane becomes
over-compensated, and spook-type distortion becomes greater,
Furthermare, the chromatic sberation is extremaly pronounced
ecause of the incrassad secondary spectrum, Thess have bean the

restrictive factars that have preventad production of very small
telephoto lensas. This restriction has now been successfully over
come by Canon with the crestion of proper power distribution and
the use of CaFz. With respect t0 the curvature of the image plans,
the Petzval sum has been reduced thraugh proper power distri-
Dution, The problem of distortion hos afso been solved by proper
distribution and shape. The low refractive index of CaF 3 has been
‘exploited 10 compensate for image plane curvature, This advantage
of CaF3 has made possible o telephoto ratio far the FL-F 300mm
F5.6 of 0,69 and of 0,68 for the FL.F 600mm F 5.6 lenses, The very
small telephoto ratios tht Canon has developed are readily apparent
when compared with the 0.95 - 1.0 telephoto ratios of conventional
optical systems.
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