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1
PHOTOGRAPHIC LENS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

Recently, electronic devices that use image sensors, such as
CCD arrays, etc., have also been miniaturized along with the
trend to minmiaturize the i1mage sensors. For example, the
mimaturization of electronic devices which use such image
sensors, such as portable module cameras and WEB cameras,
etc., 1s striking. The portable module camera 1s a camera used
in a portable telephone, etc., and the WEB camera i1s a camera
used for transmission of 1image data via the Internet. Many
photographic lenses used in these small electronic devices
also emphasize smallness and portability and are constructed
by using only one lens element.

Recently, the performance of 1image sensors has improved
and a large number of pixels (e.g., about 350,000 pixels) have
become available for capturing even small images. Along
with such a high number of 1mage elements, higher optical
performance than before 1s also required for photographic
lenses which form the images. Thus, a problem has arisen 1n
that a sufficient optical imaging performance cannot be
obtained using a one-piece lens construction. Particularly,
there 1s a problem 1n that the optical performance at the
periphery of an 1image markedly deteriorates when using a
single lens element construction. This deterioration of perfor-
mance at the periphery of an 1mage 1s attributed to astigma-
tism, 1.e., a difference 1n 1maging positions of light imaged in
the sagittal image plane versus the tangential image plane.

Accordingly, it has been considered that the number of lens
clements be increased to two 1n order to obtain a sufficient
optical performance so as to match the details detectable by
the large number of 1mage elements of recently developed
image sensors. The use of a negative lens element combined
with a positive lens element has been tried i1n the past as
photographic lenses of a two-piece construction. However,
tew of such conventional photographic lenses of two-piece
construction have a suificient compactness 1n overall length.
Accordingly, the need for development of photographic
lenses suitable for use with compact image sensors having a
high number of image elements, 1.e., photographic lenses
which have improved optical performance without extending
the overall length of the photographic lens, has increased. For
example, the development of small, yet high-performance,
photographic lenses which are no larger in size than about 10
cm’, including the image sensor, is desired.

BRIEF SUMMARY OF THE INVENTION

The object of the invention 1s to provide a photographic
lens which enables the overall length of the lens to be short-
ened and, more particularly, to provide a lens having only two
lens elements and which provides an improved optical per-
formance at the periphery of the image field as compared to a
photographic lens formed of a single lens element.

BRIEF DESCRIPTION OF THE DRAWINGS

The present mvention will become more fully understood
from the detailed description given below and the accompa-
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nying drawings, which are given by way of 1illustration only
and thus are not limitative of the present invention, wherein:

FIG. 1 1s a sectional view showing a photographic lens
according to Embodiment 1;

FIG. 2 1s a sectional view showing a photographic lens
according to Embodiment 2;

FIG. 3 1s a sectional view showing a photographic lens
according to Embodiment 3;

FIG. 4 1s a sectional view showing a photographic lens
according to Embodiment 4;

FIG. 5 1s a sectional view showing a photographic lens

according to Embodiment 3;
FIGS. 6(A)-6(C) show aberrations of the photographic lens

of Embodiment 1, with FIG. 6(A) showing the spherical
aberration, FIG. 6(B) showing the astigmatism, and FI1G. 6(C)
showing the distortion;

FIGS. 7(A)-7(C) show aberrations of the photographic lens
of Embodiment 2, with FIG. 7(A) showing the spherical
aberration, F1G. 7(B) showing the astigmatism, and F1G. 7(C)
showing the distortion;

FIGS. 8(A)-8(C) show aberrations of the photographic lens
of Embodiment 3, with FIG. 8(A) showing the spherical
aberration, FIG. 8(B) showing the astigmatism, and FIG. 8(C)
showing the distortion;

FIGS. 9(A)-9(C) show aberrations of the photographic lens
of Embodiment 4, with FIG. 9(A) showing the spherical
aberration, F1G. 9(B) showing the astigmatism, and F1G. 9(C)
showing the distortion; and

FIGS. 10(A)-10(C) show aberrations of the photographic
lens of Embodiment 5, with FIG. 10(A) showing the spherical
aberration, FIG. 10(B) showing the astigmatism, and FIG.
10(C) showing the distortion.

DETAILED DESCRIPTION

The present invention relates to a photographic lens which
1s mainly used 1n small electronic devices having an 1image
sensor chip, such as found in a portable module camera, a
WEB camera, and so on. The photographic lens according to
the invention 1s formed of only two lens elements. In order
from the object side, these are: a biconvex lens element hav-
ing two aspherical surfaces, and a negative meniscus lens
clement having two aspherical surfaces and with 1ts convex
surface on the image side. The aspherical surfaces have a
shape that 1s defined by the following Equations (A) and (B):

f{p)=[Cp*/{1+(1-K C*p")*} [+ A, p +Ap +Agp®+

A opt? Equation (A)

and

p2 :}{2 +y2

[where] Where

0 1s measured 1n a direction perpendicular to the optical
axis Z.0; as per Equation (B), with x and y being coordi-
nate points on respective X and Y coordinate axes that
are each perpendicular to the optical axis Z0 and to one
another,

C(=1/R) 1s the reciprocal of the radius of curvature R of the
aspherical surface near the optical axis,

[x] X and y are coordinate points on the X and Y axis,
respectively, which are each perpendicular to the optical
axis Z0 and to each other;

K 1s the eccentricity, and

A, Aq Ag, A, arethe respective aspherical coetlicients of
P raised to the fourth, sixth, eighth and tenth powers,
respectively.

Equation (B)
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The aspherical surface 1s a curved surface obtained by

rotating a curve defined by Equation (A) around the optical
axis Z.0.

According to a first feature of the invention, the following
Conditions (1) and (2) are satisfied:

2-dd2<dd1

Condition (1)

[R3>R4| Condition (2)

where,
dd1 is the on-axis distance between the object-side surface
and the image-side surface of the biconvex lens element,
dd2 is the on-axis distance between the image-side surface
of the biconvex lens element and the object-side surface
of the negative meniscus lens element,

R3 is the absolute value of the radius of curvature of the

image-side surface of the biconvex lens element, and

R4 1s the absolute value of the radius of curvature of the

object-side surface of the meniscus lens element.

By such a construction and by satistying Conditions (1)
and (2), various aberrations are favorably corrected and opti-
cal performance 1s improved as compared with that of a
conventional photographic lens that 1s formed of only a single
lens element. Furthermore, despite there being two lens ele-
ments 1n the photographic lens of the present invention, the
overall length of the photographic lens of the present mnven-
tion 1s small.

It 1s desirable that the 1image-side aspherical surface of the
meniscus lens element be shaped so that it has a positive
refractive power near the optical axis and a negative refractive
power near its periphery. This facilitates matching the imag-
ing positions of the sagittal image plane light and the tangen-
tial image plane light.

In order to reduce the lateral color of the photographic lens,
it 1s desirable that the present invention also satisty the fol-
lowing Conditions (3) and (4):

vd1=>50 Condition (3)
vd2<35 Condition (4)
where

vd1 1s the Abbe number, at the d line, of the biconvex lens

element, and

vd2 1s the Abbe number, at the d line, of the meniscus lens

clement.

The mvention will first be described in general terms.
Referring to FI1G. 1, which 1s fairly-well representative of the
overall invention despite being specifically drawn to the first
embodiment of the mvention, the photographic lens 1A 1s
formed of only two lens elements L1, L2 arranged 1n order
from the object side along the optical axis Z0. A stop St 1s
provided on the object side of the first lens element L1. A
cover glass LC may be arranged on the image side of the

# C

2 0.2210
3 =0.6772
4 -1.7160
5 —=1.23%85
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second lens element 1.2, as desired. The cover glass LC serves
to protect the 1mage pickup surface of an image sensor, such
as a CCD array. For convenience of illustration, the cover
glass LC 1s shown as being positioned to the left side of the
imaging plane 3; however, 1t actually 1s positioned with a
surface 1in contact with an 1image sensor surface that 1s posi-
tioned at the image plane.

If Condition (1) 1s not satisfied the on-axis distance
between the two lens elements L1 and .2 increases, thus
increasing the overall length of the lens. Also certain aberra-
tions increase.

If Condition (2) 1s not satisfied the sagittal image plane and
the tangential image plane separate and distortion increases.
Moreover, the amount of light 1n the periphery of an image
will decrease.

By making the lens elements .1 and .2 of different optical
material so as to satisiy Conditions (3) and (4), lateral color 1s
favorably corrected.

Various embodiments of the invention will now be set forth
in detail.

Embodiment 1

As mentioned previously, FIG. 1 illustrates a photographic
lens according to Embodiment 1 of the present invention. As
the components have already been discussed further discus-
sion will be omitted.

Table 1 below lists the surtace number #, 1n order from the
object side, the radius of curvature R (in mm) near the optical
ax1s of each surface, the on-axis distance D (1n mm) between
surfaces, as well as the index of refraction N, and the Abbe
number v , (both at the d-line, 1.e., A=587.6 nm) of the optical
material of the lens elements of Embodiment 1 of the inven-
tion. In the bottom portion of the Table 1s listed the focal
length 1 of the photographic lens. Those surfaces that have an
asterisk to the right of the surface number in Table 1 are
aspherical, having a shape as set forth 1n Equations (A) and

(B) above.

TABLE 1
# R D N, v
1 w (stop) 0.1
2* 4.5248 2.46558 (ddl) 1.53105 55,5
3% —-1.4766 1.03908 (dd2)
4% —0.5828 1.10729 1.53105 55.5
5% —-0.8074 0
6 0 0.3 1.51633 64.2
7 0 1.03326
8 w (Img)

f=3.5 mm

Table 2 below lists the constants of the aspherical surfaces,
where the letter “E” following a number indicates that the
number which follows 1s the exponent to the base 10. For
example, 1.0E-02 represents the number 1.0x107>.

TABLE 2
K Ay As Ag Alo
—-277.3400 4.7168E-03  =5.5410E-03 3.0989E-06 5. 7558E-07
-1.4276 -4.4337E-02  -24288E-04  -8.3349E-07 -2.3121E-09
-0.4247 1.8005E-02 9.8555E-05 3.5042E-07 1.0007E-09
-0.6372 3.9521E-02 5.2552E-04 2.5703E-05 3.1260E-07
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FIGS. 6( A)-6(C) show aberrations of the photographic lens

of Embodiment 1, with FIG. 6(A) being the spherical aber-
ration (1in mm), FIG. 6(B) being the astigmatism (1n mm) for

both the sagittal S and tangential T 1mage planes, and FIG.
6(C) being the distortion (in %). In FIG. 6(A), the spherical
aberration 1s given for both the g line (A=435.8 nm) and the d

line (A=587.6 nm). In FIGS. 6(B) and 6(C) the aberrations are
tor the d line, and the half-image angle m 1s indicated. In FIG.

6(B) the solid line represents the sagittal image plane aberra-
tion and the dotted line represents the tangential image plane
aberration. As 1s apparent from the above data, 1n this embodi-
ment each of Conditions (1) and (2) 1s satisfied.

Embodiment 2

As mentioned previously, FIG. 2 1llustrates a photographic

lens according to Embodiment 2 of the present invention,
which has a basic lens element structure similar to FIG. 1.
Thus, further discussion will be omitted.

Table 3 below lists the surface number #, 1n order from the
object side, the radius of curvature R (in mm) near the optical
axis of the surface, the on-axis distance D (in mm) between

surfaces, as well as the index of refraction N, and the Abbe
number v, (both at the d-line, 1.e., A=587.6 nm) of the optical
material of the lens elements of Embodiment 2 of the mven-
tion. In the bottom portion of the Table 1s listed the focal
length 1 of the photographic lens. Those surfaces that have an

asterisk to the right of the surface number in Table 3 are

aspherical, having a shape as set forth in Equations (A) and
(B) above.

TABLE 3

# R D N, v
1 w0 (stop) 0.05
¥ 4.3883 2.74817 (ddl) 1.531029 55.5
3% —1.4487 1.05586 (dd2)
4% -0.4913 0.88726 1.531029 55.5
5% -0.6961 0
6 0 0.3 1.516312 64.2
7 0 1.003%3
8 w (Img)

f=3.52 mm

Table 4 below lists the constants of the aspherical surfaces,
where the letter “E” following a number indicates that the
number which follows 1s the exponent to the base 10. For

example, 1.0E-02 represents the number 1.0x107>.

TABLE 4
# C K A, Al Ag
2 02279 -16.9453  6.3449E-03 -5.5390E-03  3.1005E-06
3 -0.6903  -1.4734 -3.4053E-02 -1.6542E-04 —5.2226E-07
4 -2.0353  -0.4890  1.5330E-02  7.4376E-05  2.4721E-07
5 -1.4365  -0.6705  3.1650E-02  4.9449E-04  2.5647E-053
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6
FIGS. 7(A)-7(C) show aberrations of the photographic lens
of Embodiment 2, with FIG. 7(A) being the spherical aber-
ration (1in mm), FIG. 7(B) being the astigmatism (1n mm) for

both the sagittal S and tangential T 1image planes, and FIG.
7(C) being the distortion (in %). In FIG. 7(A), the spherical
aberration 1s given for both the g line (A=435.8 nm) and the d
line (A=587.6 nm). In FIGS. 7(B) and 7(C) the aberrations are
for the d line, and the half-image angle w 1s indicated. As 1s
apparent from the above data, in this embodiment the aber-

rations are favorably corrected, and each of Conditions (1)
and (2) 1s satisfied.

Embodiment 3

As mentioned previously, FI1G. 3 illustrates a photographic

lens according to Embodiment 3 of the present invention,
which has a basic lens element structure similar to FIG. 1.
Thus, further discussion will be omaitted.

Table 5 below lists the surface number #, 1n order from the
object side, the radius of curvature R (in mm) near the optical
axis of the surface, the on-axis distance D (in mm) between
surfaces, as well as the index of refraction N , and the Abbe
number v , (both at the d-line, 1.e. A=587.6 nm) of the optical
material of the lens elements of Embodiment 3 of the inven-
tion. In the bottom portion of the Table 1s listed the focal
length 1 of the photographic lens. Those surfaces that have an
asterisk to the right of the surface number in Table 5 are

aspherical, having a shape as set forth in Equations (A) and
(B) above.

TABLE 5

4 R D N, v,

1 0 0.05

2%F 4.1399 2.54477 (dd1) 1.531029 53.5

3% —1.2428 0.87945 (dd2)

4% —-0.4995 1.15749 1.531029 535.5

5% —0.6035 0

6 0 0.3 1.516312 64.2

7 0 0.74984

8 w (Img)
f=2.8 mm

Table 6 below lists the constants of the aspherical surfaces,

where the letter “E” following a number indicates that the

number which follows 1s the exponent to the base 10. For
example, 1.0E-02 represents the number 1.0x107>.

AID

5.7561E-07

—-1.3722E-09

0.9815E-10
3.12°72E-07
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TABLE 6
# C K A, A, Ag
2 02416 -16.7875  6.3491E-03 -5.5390E-03  3.1005E-06
3 —0.8046  -0.9488 -3.4059E-02 -1.6547E-04  —5.2245E-07
4 -2.0019  -0.4916  1.5323E-02  7.4362E-05  2.4722E-07
5 -1.6571  -0.7550  3.1674E-02  4.9464E-04  2.5648E-03

FIGS. 8( A)-8(C) show aberrations of the photographic lens
of Embodiment 3, with FIG. 8(A) being the spherical aber-
ration (1in mm), FIG. 8(B) being the astigmatism (1n mm) for
both the sagittal S and tangential T 1mage planes, and FIG.
8(C) being the distortion (in %). In FIG. 8(A), the spherical
aberration 1s given for both the g line (A=435.8 nm) and the d
line (A=587.6 nm). In FIGS. 8(B) and 8(C) the aberrations are
for the d line, and the half-image angle  1s indicated. As 1s
apparent from the above data, in this embodiment the aber-

rations are favorably corrected, and each of Conditions (1)
and (2) 1s satisfied.

Embodiment 4

As mentioned previously, FIG. 4 1llustrates a photographic
lens according to Embodiment 4 of the present invention,
which has a basic lens element structure similar to FIG. 1.
Thus, further discussion will be omitted.

Table 7 below lists the surface number #, 1n order from the
object side, the radius of curvature R (in mm) near the optical
axis of the surface, the on-axis distance D (in mm) between
surfaces, as well as the index of refraction N, and the Abbe
number v , (both at the d-line, 1.¢., A=587.6 nm) of the optical
material of the lens elements of Embodiment 4 of the inven-
tion. In the bottom portion of the Table 1s listed the focal
length 1 of the photographic lens. Those surfaces that have an
asterisk to the right of the surface number 1n Table 7 are
aspherical, having a shape as set forth in Equations (A) and

(B) above.

TABLE 7

# R D N, v,
1 w (stop) 0.3944
2% 2.2630 1.4900 (ddl) 1.53105 535.5
3% —0.6000 0.2516 (dd2)
4% -0.3228 0.6979 1.583641 30.2
5% -0.6211 0.0000
6 e 0.5500 1.516798 64.2
7 e 0.8456
8 w (Img)

f=2.1 mm

Table 8 below lists the constants of the aspherical surfaces,
where the letter “E” following a number indicates that the
number which follows 1s the exponent to the base 10. For
example, 1.0E-02 represents the number 1.0x107~.
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TABLE 8
# C K A, Ag Ag
2 0.4419  -4.70921 1.2952E-02  -4.6046E-02  6.0066E-05
3 -1.6667  -1.41564  -1.4771E-01 -2.0134E-03 -1.6147E-05
4 -3.0979  -0.57437 5.9928E-02  8.1765E-04  6.7898E-06
5 -1.6100  -0.37642 1.5125E-01  4.3679E-03  4.9820E-04

AID

5.7561E-07

-1.3727E-09

0.9822E-10
3.12°73E-07

FIGS. 9(A)-9(C) show aberrations of the photographic lens
of Embodiment 4, with FIG. 9(A) being the spherical aber-
ration (1in mm), FIG. 9(B) being the astigmatism (1n mm) for
the both the sagittal S and tangential T 1image planes, and FIG.
9(C) being the distortion (1n %). In FIG. 9(A), the spherical
aberration 1s given for both the g line (A=435.8 nm) and the d
line (A=587.6 nm). In FIGS. 9(B) and 9(C) the aberrations are
for the d line, and the half-image angle w 1s indicated. As 1s
apparent Irom the above data, in this embodiment the aber-

rations are favorably corrected, and each of Conditions (1)-
(4) 1s satistied.

Embodiment 5

As mentioned previously, FIG. Sillustrates a photographic
lens according to Embodiment 5 of the present ivention,
which has a basic lens element structure similar to FIG. 1.
Thus, further discussion will be omitted.

Table 9 below lists the surface number #, 1n order from the
object side, the radius of curvature R (in mm) near the optical
axis ol each surface, the on-axis distance D (in mm) between
surfaces, as well as the index of refraction N , and the Abbe
number v, (both at the d-line, 1.e., A=587.6 nm) of the optical
material of the lens elements of Embodiment 5 of the inven-
tion. In the bottom portion of the Table 1s listed the focal
length 1 of the photographic lens. Those surfaces that have an
asterisk to the right of the surface number in Table 9 are

aspherical, having a shape as set forth 1n Equations (A) and
(B) above.

TABLE 9

# R D N, vV,
1 w (stop) 0.3446
2% 2.0860 1.4277 (ddl) 1.531029 55.5
3% —0.6000 0.3565 (dd2)
4% —-0.3489 0.7996 1.583599 30.5
5% —-0.6158 0.0000
6 e 0.5500 1.51678 64.2
7 e 0.2803
8 w (Img)

f=1.93 mm

Table 10 below lists the constants of the aspherical sur-
faces, where the letter “E” following a number indicates that
the number which follows 1s the exponent to the base 10. For
example, 1.0E-02 represents the number 1.0x107>.

AID

2.0023E-05
—1.0452E-07
4.5253F-08
1.4133E-05
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TABLE 10
# C K A, A, Ag
2 03916 -26.9387  2.5715E-02 -9.3280FE-02  1.6142E-04
3 -1.6091  -0.9142 -24149FE-01 -4.0915E-03 -4.3428E-05
4 -29153  -0.6239  9.8149E-02  1.6608E-03  1.8262E-05
5 -2.3267  -0.5803  2.1490E-01  8.8441E-03  1.3388E-03

FIGS. 10(A)-10(C) show aberrations of the photographic
lens of Embodiment 5, with FIG. 10(A) being the spherical
aberration (1n mm), FIG. 10(B) being the astigmatism (1in
mm ) for both the sagittal S and tangential T 1image planes, and
FIG. 10(C) being the distortion (in %). In FIG. 10(A), the

spherical aberration 1s given for both the g line (A=435.8 nm)
and the d line (A=587.6 nm). In FIGS. 10(B) and 10(C) the
aberrations are for the d line, and the half-image angle w 1s
indicated. As 1s apparent from the above data, 1n this embodi-
ment the aberrations are favorably corrected, and each of
Conditions (1)-(4) 1s satistied.

The invention being thus described, 1t will be obvious that
the same may be varied in many ways. For example, the
values of the radius of curvature R, surface spacing D, refrac-
tive index N , and Abbe numbers v .. etc. are not limited to the
numbers shown by the above numerical embodiment
examples, and other values can be used. Such variations are
not to be regarded as a departure from the spirit and scope of
the invention. Rather, the scope of the invention shall be
defined as set forth 1n the following claims and their legal
equivalents. All such modifications as would be obvious to
one skilled 1n the art are intended to be included within the
scope of the following claims.

What 1s claimed 1s:
1. A photographic lens having only two lens elements, said
photographic lens comprising, 1n order from the object side:
a biconvex lens element having two aspherical surfaces;
and
a negative meniscus lens element having two aspherical
surfaces and with its convex surface on the image side;
wherein the following Conditions (1) and (2) are satistied:

2-dd2<dd1 Condition (1)
R3>R4 Condition (2)
where,

dd1 is the on-axis distance between the object-side surtace
and the image-side surface of the biconvex lens element,

dd2 is the on-axis distance between the image-side surface
of the biconvex lens element and the object-side surface
of the negative meniscus lens element,

R3 is the absolute value of the radius of curvature of the

image-side surface of the biconvex lens element, and

R4 1s the absolute value of the radius of curvature of the

object-side surface of the meniscus lens element.

2. The photographic lens as described 1n claim 1, wherein
the 1mage-side aspherical surface of the negative meniscus
lens element is shaped so that [the positive] a refractive power
of the 1mage-side aspherical surface of this lens element
becomes weaker towards the periphery of the lens element.

3. The photographic lens described 1n claim 1, wherein the
following Conditions (3) and (4) are also satisfied:

[0d1>50] vd1>50 Condition (3)

vd2<35 Condition (4)
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10 where
vdl 1s the Abbe number at the d line of the biconvex lens
element, and
vd2 1s the Abbe number at the d line of the meniscus lens
element.
4. The photographic lens described in claim 2, wherein the
following Conditions (3) and (4) are also satisfied:

15

vd1>50 Condition (3)

20

vd2<35 Condition (4)

where
vdl1l 1s the Abbe number at the d line of the biconvex lens

element, and
vd2 1s the Abbe number at the d line of the meniscus lens
clement.
5. A photographic lens having only two lens elements, said
photographic lens comprising, in order from the object side:
a biconvex lens element having two aspherical surfaces;
and
a meniscus lens element having two aspherical surfaces
and with its convex surface on the image side;
wherein the following Conditions (1) and (2) are satisfied:
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2-dd2<dd] Condition (1)

|R31>|R4 Condition (2)

where,

ddl is the on-axis distance between the object-side surface

and the image-side surface of the biconvex lens element,

dd?2 is the on-axis distance between the image-side surface

of the biconvex lens element and the object-side surface
of the meniscus lens element,

|R3| is the absolute value of the radius of curvature of the

image-side surface of the biconvex lens element, and
|R4| is the absolute value of the radius of curvature of the
object-side surface of the meniscus lens element.

6. The photographic lens as described in claim 5, wherein
the meniscus lens has a negative refractive power.

7. The photographic lens as described in claim 5, wherein
the image-side aspherical surface of the meniscus lens ele-
ment is shaped so that a refractive power of the image-side
aspherical surface of this lens element becomes weaker
towards the peviphery of the lens element.

8. The photographic lens described in claim 5, wherein the
following Conditions (3) and (4) are also satisfied:
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vd1>50 Condition (3)

60

vdad2<35 Condition (4)

where
vdl is the Abbe number at the d line of the biconvex lens
element, and

vd?2 is the Abbe number at the d line of the meniscus lens
element.
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9. The photographic lens described in claim 7, wherein the where
following Conditions (3) and (4) are also satisfied: vdl is the Abbe number at the d line of the biconvex lens
element, and

vdl>50 Condition (3) vd?2 is the Abbe number at the d line of the meniscus lens
. 5 element.
vd2<35 Condition (4) 11. The photographic lens described in claim 7, wherein
where the following conditions are also satisfied:
vdl is the Abbe number at the d line of the biconvex lens vd1>50
element, and
vd?2 is the Abbe number at the d line of the meniscus lens 10 vd2>=35
element. where
10. The photographic lens described in claim 3, wherein vdl is the Abbe number at the d line of the biconvex lens
the following conditions are also satisfied: element, and
vd?2 is the Abbe number at the d line of the meniscus lens
vdl>50
15 element.

vd2>=35 % % %k sk sk
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