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the zoomlens forns part. The focuksing can be re-adjusted with the focus
error signal obtained, forSgxanple by er'r?]%z%gr?e front group1 0 The obj ect
di stance can al so bﬁ adj ust ed by.endoal novenent of #h&94¢ont group. 50

An infrared filter i's ariganged betweengt iggdgyrs el ement L742nd the lens
el enent®®La in the zoom | ens%ho%ogb Figs. 2a, 2b aqdogé:o For a zoom | ens
according to Figs. 2a, 2b and 2T se focal |ength IS adjustable between
10 nm and 26 nm and whose Bqgunber is eqBaP3t&'¥F/2.8, the follllofli ng val ues
apply to the distances d betweep.$dvp surfaces Si .. 1L2e1§ the axial
curvatupes C, the fzefracti e indices n apd,{he diameters D of1-1th surfaces:

55 4 EP 0 278 12% Bl d (i) C n D (mj°S1
0. 000000 53.0 2. 5bg?pP00 1:922%8 L 1 S2
0. 023375 4838210.5000 0.019499 1.6629 $3.8
-0. 006916 48.0°10 4 1.0000 0- 2000
1. 0000 $4 0.020235 2 —0.0250c43 0 L2 5. 6000
1.6229 S5 0. 002322 . .0 15 9.0
0. 2000 L 1. 0000 Sb-2000 0. 048036229 32. 4
L3 6. 000 1-696€5557 900017590
32.4_}.0000 s8 g 0.002597 19.0 L4 1. 0000
1. 6940 ¥5 14 g9 0. 146508 12.2
5. 2000 1.0000 2-4102 1.0000
515 -0.020507 10.2
3.5000 1.7923
45 L, Sie -0.170711 10.2
1.000 1.7918
S” -0.047777 12.0
s 2.8052 1.0000
S18 0.000000 16.0
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s10 -0.031813 11. 8 3.5000 1.7918

30 L5 . S14- - 0. 132204 11.8 1.0000
1. 6229 S12 0.019499 EP0278126B1  11.8 d2
1. 0000 S13 - 0. 025002 9.0 L 1 . 2000
1.6229 6 - O 065947 9.0 40 S14 9. 4102
1. 0000 -0.02050% 1.0009 5" 3 5000 1.5187 1.7923 45
L 71&; S16 -0.170711 0.000000 10.2 1. 008.0 °
1.79T8 S 17 %190 047 12, Qo $052
3
1. 0000 50 3 %’%0 0. 000000 | 16.0
55 5 ° EP 0 278 126 BhF 0.006476 0000 16.0
1.5187 S18 g 3. dbdP0000 1.6229 16.0 3. 0000
1. 0000 0. 006476 6.0 L8
3.0000 Sy4 1. 6HP25250 16. 0. 025250
16.0 é,o 1.3156 1.3156  1.0000
1. 0008 s22 0. 0434 16.0 L9
3. 0000 S22 e ATEIEE s23 160
0. 000000 " Ly 3.000m6.0 The pupil PR6229at, for exanple 3 mMm

fromthe |lens L6 Thi & di stance can Qe igyl. The di stanceg, genoted by dl
and d& in the Table ab@% are variabﬁg(ﬂﬁﬁgﬂ?ollomﬁng val ues for dl and d2
apply to the different zoom di stances dz: dz di (mm d2 (nmm f
= 26 nm T @BOF is at, for example 3 mm frgn §@Jenstls —Thisgligtgpce canbegrpriayl. The distances

4. 2229 2denoted by di and dz in the Table above ar¢ variable. e feligying values for gh andyg2 apply to the

8. 4575 mr@vmalqstan@quh of this zoomlens is approximtely 89.5 mm The
zooqLans shown in Figs. 3a, 3b and 3¢ is dlfferent fromthat shown in
Figs.~ 2a, 2b and 2c in that 33ythe | efs (BMEnent s4p4A™®hd L5 are pl aced

cl oser together and in tfat ﬁbemhens ¢l ensnt L5 pSeesrranged behind the
pupil PP . For a zoomle s shomm |g 5585 3a, 39%2§d 3c whose focal
Iength i s adjustabl e bet f mm afld e F nunber can be
adj usf®%d between F/ 4.0, aﬂd-Fﬁd ﬁm t he1f@Bbowi ng 8akb&S apply to the

di stances d between the surfaces S1 ...S23, the axial curvatures C the
refractive phd\elofaf fondih kls L3R I6tR is appRkiABEYy 8.6 m, Of the surfaces: 40

The zoom lens shown in Figs. 3a, 3b and 3c is different from that shown in Figs. 2a, 2b and 2c in that
30 the lens elements Ly and Ls are placed closer together and in that the lens element Ls is arranged behind

the pupil PP’
For a zoom lens as shown in Figs. 3a, 3b and 3c whose focal length is adjustable between 10.5 mm

and 25 mm and whose F number can be adjusted between F/4.0 and F/2.8, the following values apply to
the distances d between the surfaces S1..S22, the axial curvatures C, the refractive indices n and the

g5 diameters D of the surfaces:

56



45 50 55 6
0. 000064
0.016701
49.0 0. 2000
44.0 [err]
44.0 0. 2000
35. 0 Jerr]
35.0 1.0000 20
0. 000000
0.128381
[err]

-0. 115245
[err]

0. 0000

S13 %
1.6229 40
1.0000 [err]

45 L7
1.7918 17
50
‘x{ 20
25
30
35
&#
40
45

50

55

EP 0 278 126 B1 d (mm) C n D(m [err]
52.8 2.5000 1.7918 5 L1 S2
49.0 8.4000 EPO278126B1l. 6629 S3 -0. 005420
1. 0000 10 4 0. 021750
5. 9000 1.6229 [err] 0. 004915
1. 000Q (ki) [err] ¢ n 0. 03609 @m)
5.100 . err] 0. 014637
91 b.6968%4 _ 1.00%ﬁfﬁ:err]
19.0 L4 2-5000 3 5000 1.7918 1 6940 [err]

L,12. 7535 0.016701 4. 3000 49.0 1. 0000
-0. 0?12357130 8.4000 12.6 3. 100(21.0%50209 1. 79181[ grzrz]9
-0.00731%3 13500020 490 5000 PP
4.4 35 0-2000 3. SotRPo 1. 0000
-0. 008706 S, 9. 00821750 1. 40084.0
L, '[eggyaggoo -0.0553$0§.§%%B 9.0 5.7119923
S16 S _ -0.131099°°4§#5 ' 1.7 #4500 '
- 0. 0312492000 14.0 4. 853 1. 0000
[err] 8¢ ~ 0. 0006086099 16. 03%9 7
L, 5.1000 - 1.6940
S7 0.014637 35.0
_ d1 1.0000
SB 0.000000 19.0
L4 1.2000 1.6940
89 0.128381 12.7
4.3000 1.0000
510 -0.043571 12.6
3.1000 1.7918
Sq4 -0.115245 ' 12.6
1.0000 1.6229
812 - =-0.007312 13.5
dZ 1.0000
pPp! 0.000000 . 4.4
3.5000 1.0000
513 -0.008706 2.0
L6 : 1.4000 1.6229
S14 ~0.055360 9.0
5.7716 1.0000
815 -0.007096 11.7
3.3000 1.7923
L7 S16 -0,131079 11.7
1.0000 1.7918
S17 -0.031244 14.0
 4.8592 1.0000
S18 0.000000 16.0



EP 0 278 126 Bl d (m) C n D(m F

1. 0000 1.5187 S 19

0. 000000 EP 0 278.126 B1000

1. 0000 S20 0. 009431 17.0
[err] : 3. 0000 1.6229 10

S21 . - 0.O(rmeR 8 c n 10 (smd. 2000
1. 00Q0 S22 1.0000 0. 039210 1.5187 ~18.0
[err] 3.000 1. 6229 [err]
0. 007229 819 18: 8089209¢ o1 | owi ng val ues'PoP d1 and d2
appl y®to the different zopros stances dz: 20 dZ 1.0000 dl (mm
d2 (m) f = 25 nm 13. 0499 3.7591 f = 16

8. 5994 8. faw 25 f = 10.7 °nfP9431 " 378037 719 9857

Clains 30 1. zoom | ens haM0@ a focal |ength vari dbb@2Bet ween a

tel epgsition and a w4 de angle positig electronlc cane th which
still g)af)i ctures can be2bi cked u whi cﬂ ég?)?nﬁ en vi ewed fromﬁ'?h!e34 obj ect
end, successively conpris®e2@0®ositive first Iens gl o0B0PG1), a second
negative | ens groupg(GZ) which is novgppseomph respect to theqgi,pst | ens
group (2) to provi de %2 zoo action, athird lens,g (&3) 35 and
a poskdive fdtgth |ens gr%{ﬁ&? ) which is statlona?y,gggﬁe fourth | ens
group being the mai rs%%oup whi ch has @.@0n22ant power and thel1Bi.0Ost three

| ens groups conbi ned nstituting a |l ens systemof small power and variable
magni fication, characterized in that the curvatures of the surfaces of the
| ens el eneﬂh%fOFW'"ﬂH@“eﬁlqugl%%@%@ﬁﬁ?q'@@tﬁf’ﬂd’ﬁ?n‘{e@f{ G2) as well as the
positibns of the second | ens group (&) associated with given focal |engths
of the zoomlens are such tfgt the resfqdfMe sphéy &) 40 aberration
of different chief raysgenteosi pg t he 3aQimgloens at 3c1|7f§9qrent angles (a) for
t he conbination of the first |ens groug §$,39)4 and t8}21a| t he second | ens
group, (&) is constant Fhr‘oﬁéhﬁ‘ﬁ‘t the 2o rrange. zoomlens as clainmed
in daim1l, characteriz€d=i notRamm- i n3t.I8O3t7el end@a 9@E7. la; Fig. 2a; Fig.
3a) the rays of the nost oblique margi nal beam (bl) which 45

enters at the angle of acceptance extend at relatively small angles (a) to
t he nor nglafmen the lens elements (L1, L2, L3, L4, Ls) of both the first
(Gl) gnd the second lens group (&), whilst these rays in the second | ens
group (Gr) rexdomnehsCadifg atiaral laggtropirialten beteeon 1 HIPsitiorasnd 4 fide spdircpdsitien) for an
aber r at i onsleofontchvambriawith whink st epicbras care b pigied up whictszoonER)s, Mpwedsren the ehiett
conpensat e epdchcosssively comprisesas positive firstensgroup (@, agpand nagetive; Ipnstgroyp (@) which

- in the wiltimovehlg|with rserst Portheyfirstjeng gropp ¢2) tojprovida; °°®Bz aqlipfh ar"?i%é""ﬁﬂ’%‘h@“%al d
mar gi dal  beaagne (PeSYve dourth jpgs group (ﬁ*hW?'%FW‘%‘F’ eth%l 'l“é? "t?f°‘t%'?-?' dPeRpie IOHP ¢ he

| ens el enerhigh B(?P'F?tal‘h%"“ﬂ F@t“‘%\ﬁ'&t f?é'

these rays ST per E'é’c‘@ gai‘ h° ""’ ) secg(“ o

di st ance fr° °Ptﬁé’t ’F ;%a' te zo epOS| ea&e gong e ?,/a?
Sphw gal erFa f |e L nn en‘?gﬁb éEd eﬁl’ontf'ft ge
negat iVe SH @onﬁ %ﬁ@& (@Eﬁs stant throughout 18 R rénig®.)
corrpensate eac otﬂ o the sarre extent as in the tel enode. 3 A zoom | ens

as -cl ai mgd A Rofnliéhs B diaiMbd iR Cldih &' Abrhddrizetif e that the constant spheri cal
aberration of R blbhsde (Big.thasmE.BaCFi}. BEShEFaps i She( rfslst oliEq)e ribgiinl beséh (b waighial
and opposite t gnidrdatthedngleVr adtBptihce BXAend af fefblivelySsmall angles (a) to the normais on the lens
elements (L1, Lz, Ls, L, Ls) of both the first (G1) and the second lens group (Gz), whilst these
rays in the second lens group (Gz) extend close to the optical axis (00"), and the spherical
aberrations of the first and second lens groups (Gi, Gz) are small and compensate each other at
least for the greater part, and in that
50 - in the wide-angle mode (Fig. 1c, Fig. 2c, Fig. 3c) the rays of the said marginal beam (b1) extend
at relatively large angles to the normals on the lens elements of both the first and the second lens
group (G1, Gz2), whilst these rays in the second lens group (Gz) extend at a relatively large
distance from the optical axis (00'"), and the relatively large positive spherical aberration of the
first lons group (Gi) and the relatively large negative spherical aberration of the second lens
56 group (Gz) compensate each other to the same extent as in the telomode.

8. A zoom lens as claimed in Claim 1 or 2, characterized in that the constant spherical aberration of the
first and second lens groups (G1, Gz) combined is equal and opposite to that of the main group (Gs).
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0. 000000 ~16.0 " 0G00*
S20 _ 0. 009431§PQ(59'8 126 B1 _ 17 0 L8

3. 0000 1.6229 10 S21

-0. 017628 d(mm)  17.@21 0.2000 D (mm)

1. Ob S22 0. 039210 18.0 L9

3. 000 Fo 1.0000 1 .6229 S23 1.5187

0. 007229 180 Lo@EPeodhe foll owi ng val ygspofor dl and

d2 apply to the dlff(-}rgent3 zocbclagldi stances dz: dz 1 (000 dl (nm
d2 (nm f = 25 mm 0499 3.7591' ¢ % mm

8.5994 8.1 25 f = 10.7 mA.009431 3.8037 12209857
Claims 30 1. ;A zoom I'ens hgggy a focal length varlﬁbé etween a

tel eposition™8nd a wide angle position for an el ectroni’c camera wi th_which
still™pictures can Bgqpicked up, whith Gt ens, viewed fron7he obj ect
end, successively conprigepepopositive first | ens of asgnd Gl), a second
negative lens group (&) which is movable with respect to the first lens
group (2) to provi d&22 zooni ng actlorp 933%%d Iens group (CB}SS% and a
positjve fouLfh I ens grodpo0BY) which is stationaryi.é2eefourth |ens group
bei ng the nain groug which has a congf q{bt 2Oﬁf/ver and the first,gthree | ens
groups conbi ned conS®@3tuting a |l ens systemof small power and Vvariable
magni fication, characterized in that the curvatures of the surfaces of the
| ens el enerib Sollbwing Vaftied fof &land BflafpRao e dlieram B8P biltEncksd; G2) as wel | as the
pos#ft ons of the second lens group (&) associated with given focal |engths
of the zoomlens are such tdat the respeehhye sphgrigml 40 aberration -
of different chief rays ente7r|ng the zobm lens at_@ifferent angles (a) for
the conbination of the &iF <42 IWhs grold 9423 and 8ndP2df the second | ens
group (&) is constant ﬂhﬂsonmhﬂmt t he gpopwe 4 ange. 821989zoom | ens as cl ai med
in Claaim 1, characteri that - in,t ele 1 a;, Fig. 2a;
Fig. 3a) the rays of t ﬂ% oﬂune ?m?@? gggh?%gji) whi ch 45

enters at the angle of accept ance extend at reI atively small angles (a) to
the nornals on the lens elements (L1, L2, L3, L4, L5) of both the first
(Gl) an(?at"ﬂﬁ second |l ens group (&), whi I st these. rays in the second | ens

e S S b e vﬁugég lrg%{@
fil'

conpensat gg £ @bsi hich
in the WI a§:'bT ﬁk ﬂeﬂ slens dr&;p( Iﬁ%&? a )ﬂlnrh oﬁaaytﬁnr y

mar gigal bﬁa@@;(o@l ofdup (G Whicl Bl Sfatib &Fﬂ%a&&ﬂt ﬁ’e?nsb%uﬁ nSgnﬁg
l'ens el emeglich b ab&héaar& B@Nefr ahd fno 8 tHrdeClemOGOIR hrRod LR |en I'st,
these raySsniall pbii? afc Geittble mBdhfiicAlion) ERaractedizoda iAo Blrvallrdsk thb ishifiicds df HeUbhs

di st ance fdigmentstketho st analsocdid Bnd GBS (G:ABE) s el acth@ pdskibrs\or ha sEOndIeSH dréupe
spher)| cal (abessadaeanwiof gitdnefodal feagthd enme gbamipens Gy suchdhdt e reepeativievephatichiar ge
negat#ve sabaeation of diffeinet chidf irayn eoipringhiee zremderd 4t differeGingles (a) for the gorobiyati¢rGH)
conpensat ethegretionsigreep (GhbandHat sfdireseeond dane gmup (Ca) it banstord fteonoliut th zoom rargem | ens
as claimed in daim1l or 2, characterized in that the constant spherical
aber r at 2on® gomiens ap cligwed i {dairg d cehageterizedin dhab utp (GL, 2) conbined is equal

and oppo sit e indghe wlgmods (Fighta: Figi 4% 69 08 th? the most obligue marginal beam (b1) which

enters at the angle of acceptance extend at relatrvely small angles (a) to the normals on the lens
eloments (L1, L2, Ls, Ls, Ls) of both the first (Gi) and the second lens group (Gz), whilst these
rays in the second lens group (G2) extend close to the optical axis (O0"), and the spherical
aberrations of the first and second lens groups (Gi, Gz) are small and compensate each other at
least for the greater part, and in that

50 - in the wide-angle mode (Fig. 1c, Fig. 2¢, Fig. 3¢) the rays of the said marginal beam (b1) extend
at relatively large angles to the normals on the lens elements of both the first and the second lens
group (G1, Gz), whilst these rays in the second lens group (Gz2) extend at a relatively large
distance from the optical axis {00'), and the relatively large positive spherical aberration of the
first lens group (Gi) and the relatively large negative spherical aberration of the second lens

56 group (Gz2) compensate each other to the same extent as in the telemode.

8. A zoom lens as claimed in Claim 1 or 2, characterized in that the constant spherical aberration of the
first and second lens groups (G1, Gz) combined is equal and opposite to that of the main group (Gs).
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zoomlens as clained in daim1l1, 2 or 3, characterl zed |n thal(nﬁ’uijmu’”m
element (L1 L5, L7) of both the fiBfs0 281368t he second (&)

lens group (G4) is in the formof a doublet. PatentansprUche 5 1.

Zoom Qbj ektiv mt einer zwi schen einer Tel estell unq und ei

Vi t wi nkeMstAergomiens\as claimed inFlain 18R @hs-chafgsterizedsin jhatg lens w&;f‘ofﬁ » SPIREPELIRR a,
mt der st et &) g sgeand 43 guibminuth 19ne oepum (GebiR P PRbY &R Zoom oj ekt v,

von der gbehtsel te aus gesehen, aufeinanderfol gend eine positive erste

Li nsengﬁru "8 ne zvei te, bezoglich der ersten Linsengruppe (2) zum
Ver schat f '” 00 WL kang, e H Sollirig VARG BEnn-
%b’ AL ‘i%é;ﬁt &&F e&hi%ﬁl{i A

(@), eind Akatg

Li nsengr uppez i derw |té151§ séhbil, %uf hm%ﬂﬁm lﬁvew iSHehdripe

I st, die kong aré RS, Kozt adtnélst @.mé‘e"nﬁ % 25 QUum LVeRizRdNER WINBIE ZoghM WRKNG N
ein Li n1§enSYb°e§v€§BaFé' %Eﬁﬁans ﬁ%bﬂfee(GW nd/ Bt N 6@*@%@3%@&%&&@3 Ipoditehen,
dadur ch gekeygg8is pe (P umiaft, KobdaeNGRO Lihedngfibey Gib MHatigrupiberist, die konstante
Li nsenel emengigrké Matlhd eubSdrsm treidLickefigrupplri kesaminbri sia Ngiserspsteni Gledrigad Biéedamd o
wie die. zu @rpedmna Veldsserung BiidenagurtiegekeidizoichoadiaBijiecklinmengge ld&r @redEchen
Lagen der zweir Liagenblérsnerig tiereston(udd Jier deeian Linsengroppe (3:BGsioberjse wieidie) 2y @egebenen
sphari siehe Abrednwaiten ales \Zeons-Ohipldigie gabirenden dagenZdso awedes) biRsengruppat(@s) derart sind, daB
ver schi edenedie Wpiligel sphirisyhet Abetration] earschiadanersin dachZaesr-Ghiaktivignier Keyaahiedenep Y¥inkalns
der ersten Uab Eﬂgldalpbelp&?gh)en rodiel Kembioglipn ave dey @esion dinspeRPpecl) epsefier epfton
gesant en ZookitsBrarerpe (Bak ies dergesamign Zoppy-Borelch knietiftekt i v nach Anspruch 1,
dadurch gekennzei chnet, daB - | m Tel ebet r [ eb ‘ F| ur la; Figur 2a; Figur 3a)
di ey &rzahlzenZQ?&OW hge Vel unt e

Akzept anzwi nkél "% P t’nte', ;‘?}” KT gV 98 rqfa t%? g i?i?m “dSt mbn" §fr
Li nsenel enent e ﬁ_ a2 m%‘ t?ﬁ Bpagrg g E‘f or eﬁte@\g,g n g,;pe
zwel ten Unsengr %ﬁ ,St,)éﬁ}l'gw eﬁ‘eﬁq_i rigfuPpe° )'.Bh §dr opti¥eieh Adhse
Li nsengguppe ( Qind Qﬂ épﬁ%ﬁ@&@n faffonémPder ersten und d QQel n \LRédngiapgdnaHnd
die SDhar I Schen &id A8 SRard6 mikdeStbRY Lulfbs8i3h TaiMBInb&RIeleh,uhe Bgr Uppe (G,
&2) klein sind Wwe%%m;@ﬁéb {FighdRS Fight S Zrighir 64) @Resu@menlds |goneaRBIERELERINbUMNd
daB - im Weitw pkeldellatiegoferWaksl mit@en Norfhidlen dér; Linsbrglsfmedle sowdhiedeBbrsiai bl mudie s
genannt en Rands iggaiweRsaliengeldbs (G b)) bildnaiinveng dizEie Siviihiek ¢ danizwelide binddogroprieen
der Li ngenel emend# i telathe grosih Kbetandadus ogtischian dehse 10@) vedaufdsnnd rdisr naleliyegr¢fs) |
G2) bil den, wahipesiite CiphtsiechBt Abahitiom den eten Linasrigtugpe (h} eind)digpelatiagroBe negative
(&) in ei nem r epidirische gbaridtion dabsveitertiLinsangruppe (G pieandgkdheleichemOMate ywe imalpeber
und di e rel ativ tipbabrepgpsigren.i ve sphari sche Aberrati on der ersten

Li nsengruppe (G ) und die rel atlvdgroBe negative spharische Aberrat gn de
zwei t enssLidns Sopgropighdy e Arspryghh depder ﬁéﬂ%&@gj&w das; die e m
konpensi er enAbeggtioner 2’6’8%“@) eél?(”?"i?" riasaRoEpReFuFe) TusapEe QG'C'H‘:MLFI" ﬁgengese

gekennzei chnddr derfipuptgruepadndttant e sphdrische Aberration der ersten und der

ﬁgﬁ&;puggse j@g v fagh Apsbrdkh Zﬁ%’? da&,'m%ig %nwz@%m%gtdﬁ Dﬂﬁgﬁifm gt 4oy
gekennz‘é’l chny 3B°r%t?rh(q'_’ naene sovvo der er st en

(G), der zvvelten (&) als auch der vi erten Li nsengruppe (&4) d| e Form ei ne
Dubl etts hglendR@¥iGRli cations 4s 1. Oojectif a focale variable presentant
une di stance |?ocal e variable entre une tdl eposition et une position

gr.and- apgl £, OB Y g varldbie psaéhtinBun |l dtihdeCrbdalpliarigddraned brartélédositiqpret e position
d"images fi xgand-brigl| tonobpaetuhd caindréledireniquarreaiitant ¢zoprise diirsages {xes.deditcdiectif 2

d' obj et succesab variasie tomportat eurtie cté) D'okjgisuabessivement kit premisogrpupe\de denfillep positivep
deuxi bne gr oyme ulasindimiei groups de Gtilles wégative&2G2) quiiestcamovibimper raprort apreﬂmbp@rlﬁe au
prem er grouge lediled € pour letiectup2Yns yariationedef fogale, by trejgino,greups dp dpntilige (Gapalbgi E“ Un
trol si bse gr quaviémeegrougn b lldntilies (pGHGvesn i Bt Lasonmpaires o quatﬂérqma{oweoﬁiﬁe'e%w'%

lentilles pogiotpe/msiscipalia puissance constasiimetir'prsemble cogtivé das vrais gr&@ Miip%
etant |e groapstitpant yeysime s jegfilles arpe@sae%fyp'am & a@!f‘“dl'ss d c’edes
trois preni elzlllé)e $ WE@?S des sugpnes F?séséé °Pﬂlﬁmu g‘“ﬁe?é y assoc‘%‘ﬁ ol oD
pui ssance faId?gtlancegefoc%esWe%ng'g%?%ﬁle l<\4ar| |Bsfm tel t% Q’hgfﬁue de rayons

principaux différents entrant dans I'objectif & focale variable sous des angles (a) différents est constante
sur tout le domaine de variation de focale pour I'ensemble constitué du premier groupe de lentilles (Gi)
et du deuxiéme groupe de lentilles (G2).



gue |l es courbures des surfaces des el6nments de lentille du prﬁm
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