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(57) ABSTRACT 

AZoom lens system includes a ?rst lens group, a second lens 
group, and a third lens group, in this order from the object. 

Zooming is performed by moving the ?rst through third lens 
groups. The Zoom lens system satis?es the following con 
ditions: 

Wherein dn2 designates the distance betWeen the ?rst and 
the second lens groups at the long focal length extremity; 

dW12 designates the distance betWeen the ?rst and the second 
lens groups at the short focal length extremity; fW designates 
the focal length of the entire Zoom lens system at the short 
focal length extremity; fT designates the focal length of the 
entire Zoom lens system at the long focal length extremity; 
f12T designates the combined focal length of the ?rst lens 
group and the second lens group at the long focal length 
extremity; and f3G designates the focal length of the negative 
third lens group. 
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ZOOM LENS SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a Zoom lens system 
for a compact camera. 

[0003] 2. Description of the Related Art 

[0004] In a Zoom lens system for a compact camera, in 
addition to a requirement of an increased Zoom ratio, a 
shorter focal length at the short focal length extremity has 
been required in recent years. In a Zoom lens system for a 
single lens re?ex (SLR) camera, a retrofocus Zoom lens 
system including a negative front lens group and a positive 
rear lens group, in this order from the object, has been 
employed, since a long back focal distance is required to 
secure a space for providing a mirror. Unlike a SLR camera, 
a compact camera does not require a long back focal 
distance, so that a telephoto Zoom lens system including a 
positive front lens group and a negative rear lens group, in 
this order from the object, is suitable for a Zoom lens system 
thereof. 

[0005] For compact cameras, conventional Zoom lens sys 
tems With a Zoom ratio of about 3 have employed a three 
lens-group arrangement. The main reason for this tendency 
is that the correcting of ?eld curvature over the entire 
Zooming range is difficult if an attempt is made to achieve 
a high Zoom ratio in a tWo-lens-group arrangement. In 
contrast to the tWo-lens-group arrangement, With the three 
lens-group arrangement, by varying the distance betWeen 
the ?rst lens group and the second lens group, the correcting 
of ?eld curvature can easily be made even if a high Zoom 
ratio is set. 

[0006] HoWever, if an attempt is further made to obtain a 
Zoom ration of about 4, the change in the distance betWeen 
the ?rst and second lens groups becomes longer, thereby the 
overall length of the Zoom lens system becomes long. 
Furthermore, if the half angle of vieW at the short focal 
length extremity exceeds 350, since the diameters of the ?rst 
and second lens groups are increased in order to collect 
peripheral illumination, the siZe of the entire Zoom lens 
system is inevitably increased, Which results in an increase 
of both camera thickness (front-to-back length) and height 
(up-to-bottom length) for accommodating the Zoom lens 
system. 

SUMMARY OF THE INVENTION 

[0007] It is an object of the present invention to provide a 
small three-lens-group Zoom lens system of telephoto type 
Which has a Zoom ratio of about 4.0, and has the half angle 
of vieW at the short focal length extremity is more than 35°. 

[0008] According to the present invention, the folloWing 
effects to (iii) can be attained by determining the optical 
poWer (hereinafter, poWer) of the third lens group, and the 
combined poWer of the ?rst and second lens groups so that 
a suf?cient space is secured betWeen the ?rst and second lens 
groups to move, While the overall length and diameter of the 
lens system can be reduced: 

[0009] a high Zoom ratio, e.g., about 4; 
[0010] (ii) a shorter focal length at the short focal 

length extremity, e.g., the half angle of vieW thereat 
more than 35°; and 

[0011] (iii) miniaturiZation of the lens system. 
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[0012] In order to achieve the above-mentioned object, 
there is provided a Zoom lens system including a positive 
?rst lens group, a positive second lens group, and a negative 
third lens group, in this order from the object. Zooming is 
performed by moving the ?rst through third lens groups in 
the optical axis direction. The Zoom lens system satis?es the 
folloWing conditions: 

[0013] Wherein 

[0014] dT12 designates the distance betWeen the ?rst 
lens group and the second lens group at the long 
focal length extremity; 

[0015] dW12 designates the distance betWeen the ?rst 
lens group and the second lens group at the short 
focal length extremity; 

[0016] fW designates the focal length of the entire 
Zoom lens system at the short focal length extremity; 

[0017] fT designates the focal length of the entire 
Zoom lens system at the long focal length extremity; 

[0018] f12T designates the combined focal length of 
the ?rst lens group and the second lens group at the 
long focal length extremity; and 

[0019] f3G designates the focal length of the negative 
third lens group. 

[0020] The Zoom lens system preferably satis?es the fol 
loWing condition: 

[0021] The most-object side surface of the positive ?rst 
lens group can be a concave surface facing toWards the 
object, and the most-object side concave surface preferably 
satis?es the folloWing condition: 

—5<r1/fW<—1 (5) 

[0022] Wherein 

[0023] r1 designates the radius of curvature of the 
most-object side concave surface of the ?rst lens 
group. 

[0024] The most-object side lens element of the positive 
?rst lens group can be a negative lens element, and this 
negative lens element preferably satis?es the folloWing 
condition: 

-0.7<f1P/fW<-0.1 (6) 

[0025] Wherein 

[0026] f1P designates the focal length of the most 
object side negative lens element of the ?rst lens 
group. 

[0027] The positive ?rst lens group can include a negative 
?rst lens element and a positive second lens element, in this 
order from the object. 
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[0028] In the positive second lens group can include a lens 
element having at least one aspherical surface, and the 
aspherical surface preferably satis?es the folloWing condi 
tion: 

—1000<AIASP<—5OO (7) 

[0029] Wherein 

[0031] AIASP designates the amount of change of the 
spherical aberration coef?cient due to the aspherical 
surface under the condition that the focal length of 
the entire Zoom lens system at the long focal length 
extremity is converted to 1.0. 

[0032] In the negative third lens group can include a lens 
element having at least one aspherical surface, and the 
aspherical surface preferably satis?es the folloWing condi 
tion: 

O<AVASP<O.2 (8) 

[0033] Wherein 

[0034] AVASP designates the amount of change of 
the distortion coef?cient due to the aspherical surface 
under the condition that the focal length of the entire 
Zoom lens system at the short focal length extremity 
is converted to 1.0. 

[0035] The present disclosure relates to subject matter 
contained in Japanese Patent Application No. 2000-019917 
(?led on Jan. 28, 2000) Which is expressly incorporated 
herein by reference in its entirety. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0036] The invention Will be discussed beloW in detail 
With reference to the accompanying draWings, in Which: 

[0037] FIG. 1 is a lens arrangement of the Zoom lens 
system according to a ?rst embodiment of the present 
invention; 

[0038] FIGS. 2A, 2B, 2C and 2D shoW aberrations, at the 
short focal length extremity, of the lens arrangement shoWn 
in FIG. 1; 

[0039] FIGS. 3A, 3B, 3C and 3D shoW aberrations, at an 
intermediate focal length, of the lens arrangement shoWn in 
FIG. 1; 

[0040] FIGS. 4A, 4B, 4C and 4D shoW aberrations, at the 
long focal length extremity, of the lens arrangement shoWn 
in FIG. 1; 

[0041] FIG. 5 is a lens arrangement of the Zoom lens 
system according to a second embodiment of the present 
invention; 

[0042] FIGS. 6A, 6B, 6C and 6D shoW aberrations, at the 
short focal length extremity, of the lens construction shoWn 
in FIG. 5; 

[0043] FIGS. 7A, 7B, 7C and 7D shoW aberrations, at an 
intermediate focal length, of the lens arrangement shoWn in 
FIG. 5; 

[0044] FIGS. 8A, 8B, 8C and 8D shoW aberrations, at the 
long focal length extremity, of the lens arrangement shoWn 
in FIG. 5; 
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[0045] FIG. 9 is a lens arrangement the Zoom lens system 
according to a third embodiment the present invention; 

[0046] FIGS. 10A, 10B, 10C and 10D shoW aberrations, 
at the short focal length extremity, of the lens arrangement 
shoWn in FIG. 9; 

[0047] FIGS. 11A, 11B, 11C and 11D shoW aberrations, at 
an intermediate focal length, of the lens arrangement shoWn 
in FIG. 9; 

[0048] FIGS. 12A, 12B, 12C and 12D shoW aberrations, 
at the long focal length extremity, of the lens arrangement 
shoWn in FIG. 9; and 

[0049] FIG. 13 shoWs lens-group moving paths of the 
Zoom lens system according to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0050] The Zoom lens system, as shoWn in FIG. 13, 
includes a positive ?rst lens group 10, a positive second lens 
group 20 and a negative third lens group 30, in this order 
from the object. Upon Zooming from the short focal length 
extremity to the long focal length extremity, all the lens 
groups monotonously (linearly) move toWards the object, 
While the distance betWeen the ?rst lens group 10 and the 
second lens group 20 increases, and the distance betWeen the 
second lens group 20 and the third lens group 30 decreases. 
If the positive ?rst lens group 10 and the positive second lens 
group 20 are considered to be a positive front lens group, the 
relationship betWeen this positive front lens group and the 
negative third lens group (rear lens group) 30 can be 
classi?ed as a telephoto-type Zoom lens system. The aper 
ture stop S is provided betWeen the second lens group 20 and 
the third lens group 30, and moves together With the second 
lens group 20. 

[0051] Condition (1) speci?es the change in the distance 
betWeen the ?rst lens group 10 and the second lens group 20 
from the short focal length extremity to the long focal length 
extremity. By changing the traveling distances of the ?rst 
and second lens groups so that condition (1) is satis?ed, ?eld 
curvature can be corrected over the entire Zooming range, 
and a higher Zoom rati can be attained. 

[0052] If (dT12-dW12)/fW exceeds upper limit of condition 
(1), the change in the distance betWeen the ?rst and second 
lens groups becomes large, so that miniaturiZation cannot be 
attained. 

[0053] If (dT12-dW12)/fW exceeds loWer limit of condition 
(1), ?eld curvature cannot be corrected suf?ciently, so that a 
higher Zoom ration cannot be obtained. 

[0054] Condition (2) speci?es the combined focal length 
of the ?rst lens group 10 and the second lens group 20. By 
satisfying this condition, the traveling distances of the ?rst 
and second lens groups can be reduced, so that miniaturiZa 
tion of the lens system can be attained. 

[0055] If fT/f12T exceeds upper limit of condition (2), the 
poWer of the ?rst lens group 10 and that of the second lens 
group 20 become too strong, thereby aberrations occurred 
therein are increased. As a result, ?uctuations of aberrations 
upon Zooming become large. 

[0056] If fT/f12T exceeds loWer limit of condition (2), the 
traveling distances of the ?rst lens group 10 and the second 
lens group 20 become long, so that miniaturiZation cannot be 
attained. 



US 2001/0015857 A1 

[0057] Condition (3) speci?es the focal length of the 
negative third lens group 30. By satisfying this condition, 
the traveling distance of the third lens group 30 can be made 
short, thereby miniaturiZation of the Zoom lens system can 
be attained. 

[0058] If fT/|f3G| exceeds the upper limit of condition (3), 
the poWer of the third lens group 30 becomes too strong, 
thereby aberrations occurred in the third lens group 30 
increase. As a result, ?uctuations of aberrations upon Zoom 
ing become large. 

[0059] If fT/|f3G| exceeds the loWer limit of condition (3), 
the traveling distance of the third lens group 30 becomes 
long, thereby miniaturiZation of the Zoom lens system can 
not be attained. 

[0060] Condition (4) speci?es the distance betWeen the 
?rst lens group 10 and the second lens group 20 at the long 
focal length extremity. By satisfying this condition, mainly 
?eld curvature can be corrected, While the overall length of 
the Zoom lens system at the long focal length extremity is 
reduced. 

[0061] If dTlz/fW exceeds the upper limit of condition (4), 
the distance betWeen the ?rst lens group 10 and the second 
lens group 20 increases, thereby miniaturiZation of the Zoom 
lens system cannot be achieved. 

[0062] If dTlz/fW exceeds the loWer limit of condition (4), 
?eld curvature, in particular, at the long focal length extrem 
ity cannot be sufficiently corrected. 

[0063] Condition (5) speci?es the radius of curvature of 
the most-object side surface of the positive ?rst lens group 
10. By satisfying this condition and forming the most-obj ect 
side surface as a diverging surface (i.e., concave surface), 
the amount of peripheral illumination at the short focal 
length extremity can suitably be maintained. Accordingly, 
compared With a convex surface, an increase of the diameter 
of the front lens group can be prevented. 

[0064] If r1/fW exceeds the upper limit of condition (5), 
the radius of curvature of the most-object side surface of the 
?rst lens group 10 becomes too small, thereby manufacture 
thereof is dif?cult. 

[0065] If r1/fW exceeds the loWer limit of condition (5), a 
divergent effect of the most-object side surface cannot be 
obtained, and peripheral illumination becomes insuf?cient. 

[0066] Condition (6) speci?es the poWer of a negative lens 
element of the ?rst lens group 10 in the case Where the 
negative lens element is the most-object side lens element 
thereof. By satisfying this condition, aberrations occurred in 
the ?rst lens group 10 can be reduced. 

[0067] If flp/fW exceeds the upper limit of condition (6), 
the effect of the correcting of aberrations by the most-object 
side lens element cannot be achieved. 

[0068] If flp/fW exceeds the loWer limit of condition (6), 
aberrations occurred in by the most-object side lens element 
become large, and optical sensitivity of the most-object side 
lens element is increased. 

[0069] Condition (7) speci?es the amount of change of the 
spherical aberration coef?cient due to an aspherical surface 
in the case Where at least one lens element having at least 
one aspherical surface thereon is provided in the positive 
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second lens group 20. By satisfying this condition, the 
number of lens elements constituting the second lens group 
20 can be reduced, and spherical aberration can be corrected 
at the long focal length extremity in particular. 

[0070] If AIASP exceeds the upper limit of condition (7), 
the effect of the correcting of spherical aberration by the 
aspherical surface is diminished, so that the correcting of 
aberrations cannot be suf?ciently achieved. 

[0071] If AIASP exceeds the loWer limit of condition (7), 
the amount of asphericity becomes large, so that manufac 
ture of the lens element With the aspherical surface becomes 
dif?cult. 

[0072] Condition (8) speci?es the amount of change of the 
distortion coefficient due to an aspherical surface in the case 
Where at least one lens element having at least one aspherical 
surface thereon is provided in the negative third lens group 
30. By satisfying this condition, the number of lens elements 
constituting the thrid lens group 30 can be reduced, and 
distortion can be corrected at the short focal length extremity 
in particular. 

[0073] If AVASP exceeds the upper limit of condition (8), 
the amount of asphericity increases, and manufacture of the 
lens element With the aspherical surface becomes dif?cult. 

[0074] If AVASP exceeds the loWer limit of condition (8), 
the effect of the correcting of distortion by the aspherical 
surface is diminished, so that the correcting of aberrations 
cannot be suf?ciently achieved. 

[0075] Speci?c numerical data of the embodiments Will be 
described hereinafter. In the diagrams of chromatic aberra 
tion (axial chromatic aberration) represented by spherical 
aberration, the solid line and the tWo types of dotted lines 
respectively indicate spherical aberrations With respect to 
the d, g and C lines. Also, in the diagrams of lateral 
chromatic aberration, the tWo type of dotted lines respec 
tively indicate magni?cation With respect to the g and C 
lines; hoWever, the d line as the base line coincides With the 
ordinates. S designates the sagittal image, and M designates 
the meridional image. In the tables, Fno designates the 
F-number, f designates the focal length of the entire lens 
system, W designates the half angle-of-vieW (°), fB desig 
nates the back focal distance, r designates the radius of 
curvature, d designates the lens-element thickness or dis 
tance betWeen lens elements, Nd designates the refractive 
index at the d-line, and v designates the Abbe number. 

[0076] In addition to the above, an aspherical surface 
Which is symmetrical With respect to the optical axis is 
de?ned as folloWs: 

[0077] Wherein: 

[0078] X designates a distance from a tangent plane of 
an aspherical vertex; 

[0079] C designates a curvature of the aspherical 
vertex (l/R); 

[0080] h designates a distance from the optical axis; 

[0081] K designates the conic coefficient; and 

[0082] A4 designates a fourth-order aspherical coef 
?cient; 
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[0083] A6 designates a sixth-order aspherical coef? 
cient; 

[0084] A8 designates a eighth-order aspherical coef 
?cient; and 

[0085] A10 designates a tenth-order aspherical coef 
?cient. 

[0086] [Embodiment 1] 

[0087] FIGS. 1 through 4D shoW the ?rst embodiment of 
the Zoom lens system. According to the lens arrangement of 
the ?rst embodiment shoWn in FIG. 1, the ?rst lens group 10 
includes a ?rst lens element 10a having a concave surface 

facing toWards the object, and a positive second lens element 
10b, in this order from the object. The second lens group 20 
includes cemented lens elements having a negative lens 
element and a positive lens element, cemented lens elements 
having a positive lens element and a negative lens element, 
and a positive lens element having an aspherical surface on 
the image-side surface (a lens element having at least one 
aspherical surface), in this order from the object. The third 
lens group 30 includes a positive lens element having an 
aspherical surface on the object-side surface, and a negative 
lens element, in this order from the object. By constituting 
the ?rst lens group 10 With a negative ?rst lens element 10a 
and a positive second lens element lob, in this order from the 
object, the thickness of the ?rst lens group 10 can be 
reduced, so that the front-to-back length of a camera can be 
reduced. 

[0088] FIGS. 2A, through 2D shoW aberrations of the 
Zoom lens system at the short focal length extremity; FIGS. 
3A through 3D shoW aberrations of the Zoom lens system 
at an intermediate focal length; and FIGS. 4A through 4D 
shoW aberrations of the Zoom lens system at the long focal 
length extremity. The aperture stop S is positioned 0.75 mm 
toWard the image from the surface No. Table 1 shoWs the 
numerical data of the ?rst embodiment. 

TABLE 1 

FNO = 3.8—6.0—12.8 

f = 29.00—50.00—120.00 (Zoom ratio: 4.14) 
W = 36.3-22.9-101 

fB = 8.27—26.62—82.42 

Surface No. r d Nd v 

1 —65.396 1.50 1.84600 23.8 
2 —129.762 0.10 — — 

3 209.037 2.40 1.60000 52.8 
4 —58.221 2.29—9.57—22.29 — — 

5 —18.907 1.51 1.83481 42.7 
6 12.706 4.94 1.79808 25.8 
7 —99.121 0.35 — — 

8 19.932 4.13 1.48749 70.2 
9 —11.217 2.00 1.84666 23.8 

10 —59.077 1.19 — — 

11 51.750 2.83 1.73077 40.5 
12* —16.950 13.01—7.10—1.91 — — 

13* —68.356 2.85 1.58547 29.9 
14 —24.870 3.98 — — 

15 —10.899 1.40 1.69000 56.3 
16 185.621 — — — 

*designates the aspherical surface Which is rotationally symmetrical With 
respect to the optical axis. 
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[0089] Aspherical surface data (the aspherical surface 
coef?cients not indicated are Zero (0.00)): 

Surf. NO. K A4 A6 A8 

12 0.00 0.5762 X 10*4 -0.7034 X 10*7 0.1383 X 10*8 
13 0.00 0.5776 X 1074 -0.5696 X 1077 0.3428 X 1078 

[0090] [Embodiment 2] 
[0091] FIGS. 5 through 8D shoW the second embodiment 
of the Zoom lens system. FIG. 5 shoWs the lens arrangement 
of the second embodiment. FIGS. 6A, through 6D shoW 
aberrations of the Zoom lens system at the short focal length 
extremity; FIGS. 7A through 7D shoW aberrations of the 
Zoom lens system at an intermediate focal length; and FIGS. 
8A through 8D shoW aberrations of the Zoom lens system 
at the long focal length extremity. The aperture stop S is 
positioned 0.75 mm toWard the image from the surface No. 
12. Table 2 shoWs the numerical data of the second embodi 
ment. The basic lens arrangement of the second embodiment 
is the same as the ?rst embodiment. 

TABLE 2 

FNO = 3.8-6.0-13.5 

f = 29.00—50.00—125.00 (Zoom ratio: 4.31) 
W = 36.1—22.9—9.7 

fB = 8.28—26.78—86.97 

Surface No. r d Nd v 

1 —65.762 1.50 1.84600 23.8 
2 —146.939 1.10 — — 

3 224.927 2.44 1.60043 46.4 
4 —54.517 2.29—9.67—23.15 — — 

5 —18.589 1.72 1.83481 42.7 
6 13.719 4.69 1.80704 25.4 
7 —98.032 0.35 — — 

8 20.155 4.22 1.48749 70.2 
9 —11.215 2.00 1.84666 23.8 

10 —59.552 1.19 — — 

11 51.750 2.83 1.73077 40.5 
12* —16.950 13.31—7.32—1.89 — — 

13* —68.020 2.89 1.58547 29.9 
14 —24.034 3.79 — — 

15 —11.133 1.40 1.69000 56.3 
16 131.238 — — — 

*designates the aspherical surface Which is rotationally symmetrical With 
respect to the optical axis. 

[0092] Aspherical surface data (the aspherical surface 
coef?cients not indicated are Zero (0.00)): 

Surf. NO. K A4 A6 A8 

12 0.00 0.5762 X 1074 -0.7034 X 1077 0.1383 X 1078 
13 0.00 0.5441 X 1074 -0.4473 X 1077 0.2819 X 1078 

[0093] [Embodiment 3] 
[0094] FIGS. 9 through 12D shoW the third embodiment 
of the Zoom lens system. FIG. 9 shoWs the lens arrangement 
of the third embodiment. FIGS. 10A, through 10D shoW 
aberrations of the Zoom lens system at the short focal length 
extremity; FIGS. 11A through 11D shoW aberrations of the 
Zoom lens system at an intermediate focal length; and FIGS. 
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12A through 12D show aberrations of the Zoom lens system 
at the long focal length extremity. The aperture stop S is 
positioned 0.75 mm toWard the image from the surface No. 
12. Table 3 shoWs the numerical data of the third embodi 
ment. The basic lens arrangement of the second embodiment 
is the same as the ?rst embodiment. 

TABLE 3 

FNO = 3.8—6.0—12.5 

f = 29.00—50.00—115.00 (Zoom ratio: 3.97) 
W = 363-229-105 

fB = 8.27—26.63—78.74 

Surface No. r d Nd v 

1 —65.341 1.50 1.84600 23.8 
2 —131.137 0.10 — — 

3 216.503 2.40 1.60000 53.2 
4 —57.771 2.29—9.57—21.65 — — 

5 —18.868 1.60 1.83481 42.7 
6 13.015 4.88 1.80168 25.6 
7 —99.320 0.35 — — 

8 19.929 4.13 1.48749 70.2 
9 —11.188 2.00 1.84666 23.8 

10 —59.256 1.18 — — 

11 51.750 2.83 1.73077 40.5 
12* —16.950 12.99—7.09—2.09 — — 

13* —69.112 2.83 1.58547 29.9 
14 —25.019 3.99 — — 

15 —10.896 1.40 1.69000 56.3 
16 185.421 — — — 

*designates the aspherical surface Which is rotationally symmetrical With 
respect to the optical axis. 

[0095] Aspherical surface data (the aspherical surface 
coef?cients not indicated are Zero (0.00)): 

Surf. NO. K A4 A6 A8 

12 0.00 0.5762 X 10*4 -0.7034 X 10*7 0.1383 X 10*8 
13 0.00 0.5740 X 10*4 —0.4367 X 10*7 0.3292 X 10*8 

[0096] The numerical values of each condition of each 
embodiment are shoWn in Table 4. 

TABLE 4 

Embod. 1 Embod. 2 Embod. 3 

Cond. (1) 0.69 0.72 0.67 
Cond. (2) 5.01 5.18 4.84 
Cond. (3) 5.85 6.03 5.61 
Cond. (4) 0.77 0.80 0.75 
Cond. (5) —2.26 —2.27 —2.25 
Cond. (6) —5.43 —4.89 —5.36 

[0097] As can be understood from Table 4, each embodi 
ment satis?ed each condition. Furthermore, as can be under 
stood from the aberration diagrams, the aberrations of each 
embodiment are adequately corrected. 

[0098] According to the above description, a small three 
lens-group Zoom lens system of telephoto type Which has a 
Zoom ratio of about 4.0, and has the half angle of vieW at the 
short focal length extremity is more than 35° can be 
achieved. 
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What is claimed is: 
1. A Zoom lens system comprising a positive ?rst lens 

group, a positive second lens group, and a negative third lens 
group, in this order from an object, 

Wherein Zooming is performed by moving said ?rst 
through said third lens groups in the optical axis 
direction, and 

Wherein said Zoom lens system satis?es the folloWing 
conditions: 

Wherein 

dT12 designates the distance betWeen said ?rst lens group 
and said second lens group at the long focal length 
extremity; 

dW12 designates the distance betWeen said ?rst lens group 
and said second lens group at the short focal length 
extremity; 

fW designates the focal length of the entire Zoom lens 
system at the short focal length extremity; 

fT designates the focal length of the entire Zoom lens 
system at the long focal length extremity; 

f12T designates the combined focal length of said ?rst lens 
group and said second lens group at the long focal 
length extremity; and 

f3G designates the focal length of said negative third lens 
group. 

2. The Zoom lens system according to claim 1, satisfying 
the folloWing condition: 

3. The Zoom lens system according to claim 1, Wherein 
the most-object side surface of said positive ?rst lens group 
is a concave surface, and said concave surface satis?es the 
folloWing condition: 

r1 designates the radius of curvature of the most-object 
side concave surface of said ?rst lens group. 

4. The Zoom lens system according to claim 1, Wherein 
the most-object side lens element of said positive ?rst lens 
group is a negative lens element, and said negative lens 
element satis?es the folloWing condition: 

—0.7<f1P/fW<—0.1 

Wherein 

f1P designates the focal length of the most-object side 
negative lens element of said ?rst lens group. 

5. The Zoom lens system according to claim 1, Wherein 
said positive ?rst lens group comprises a negative ?rst single 
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lens element, and a positive single lens element, in this order 
from said object. 

6. The Zoom lens system according to claim 1, Wherein 
said positive second lens group comprises a lens element 
having at least one aspherical surface, and said aspherical 
surface satis?es the folloWing condition: 

Wherein 

AIASP designates the amount of change of the spherical 
aberration coef?cient due to the aspherical surface 
under the condition that the focal length of the entire 
Zoom lens system at the long focal length extremity is 
converted to 1.0. 
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7. The Zoom lens system according to claim 1, Wherein 
said negative third lens group comprises a lens element 
having at least one aspherical surface, and said aspherical 
surface satis?es the folloWing condition: 

Wherein 

AVASP designates the amount of change of the distortion 
coef?cient due to the aspherical surface under the 
condition that the focal length of the entire Zoom lens 
system at the short focal length extremity is converted 
to 1.0. 


