
5 

10 

- 1 -

200100306=0 
2 0 JM·I 2:01 

OPTICAL ELEMENT AND OPTICAL PICK-UP 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an optical 

element comprising a plurality of prisms which differ in 

their refractive indices and to an optical pick-up 

including the optical element. 

2. Description of the Related Art 

Figure 1 is a schematic view of an example of 

an optical pick-up of the related art. 

This optical pick-up 56 comprises a 

semiconductor laser 4, a collimator lens 5, a beam 

15 shaping prism (anamorphic prism) 9, a beam spli~ter 3, an 

objective lens 2, and a not shown photodetector. 

The semiconductor laser 4 emits a linearly 

polarized laser beam to the collimator lens 5. 

The collimator lens 5 collimates the laser beam 

20 from the semiconductor laser 4 to make it a parallel beam 

directing to the beam shaping prism 9. 

The beam shaping prism 9 shapes the laser beam 

from the collimator lens 5 and emits it to the beam 

splitter 3. 

25 The beam splitter 3 passes the laser beam from 
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the beam shaping prism 9 and emits it to the objective 

lens 2. 

The objective lens 2 converges the laser beam 

from the beam splitter 3 and emits it to an optical disk 

5 80 to form a beam spot on the recording surface of the 

optical disk 80. In addition, the objective lens 2 

returns the laser beam reflected from the optical disk 80 

(reflected laser beam) to the beam splitter 3. 

The beam splitter 3 is struck by the laser beam 

10 from the objective lens 2, reflects the incident laser 

beam by an inner reflecting mirror, and emits it to the 

photodetector. 

The photodetector receives the laser beam from 

the beam splitter 3 at a receiving unit and generates an 

15 output signal. 

The output laser beam of the semiconductor 

laser 4 has a spread angle in the vertical direction 

different from that in the horizontal direction, so the 

sectional shape of the output laser beam is elliptical or 

20 near elliptical. 

The beam shaping prism 9 changes the sectional 

shape of the laser beam from the semiconductor laser 4 

from an ellipse to a circle to make the diameter of the 

beam in the long axis direction and short axis direction 

25 equal or substantially equal. In this way, the beam 
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shaping prism 9 outputs the incident light beam spread in 

one direction. 

Figure 2 is a schematic view of the 

configuration of another example of an optical pick-up of 

5 the related art. 

10 

15 

This optical pick-up 57 comprises a 

semiconductor laser 4, a collimator lens 5, a beam 

shaping prism 39, an objective lens 2, and a not shown 

photodetector. 

The semiconductor laser 4 emits a linearly 

polarized laser beam to the collimator lens 5. 

The collimator lens 5 collimates the laser beam 

from the semiconductor laser 4 to make it a parallel beam 

directing to the beam shaping prism 39. 

The beam shaping prism 39 shapes the laser beam 

from the collimator lens 5 and emits it to the objective 

lens 2. 

The objective lens 2 converges the laser beam 

from the beam shaping prism 39 and directs it to an 

20 optical disk 80 to form a beam spot on the recording 

surface of the optical disk 80. In addition, the 

objective lens 2 returns the laser beam reflected at the 

optical disk 80 {reflected laser beam) to the beam 

shaping prism 39. 

25 The beam shaping prism 39 is struck by the 
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laser beam from the objective lens 2, reflects the 

incident laser beam, and emits it to the photodetector. 

The photodetector receives the laser beam from 

the beam shaping prism 39 at the receiving unit and 

5 generates an output signal. 

The output laser beam of the semiconductor 

laser 4 has a spread angle in the vertical direction 

different from that in the horizontal direction, so the 

sectional shape of the output laser beam is elliptical or 

10 near elliptical. 

The beam shaping prism 39 changes the sectional 

shape of the laser beam output from the semiconductor 

laser 4 from an ellipse to a circle to make the diameter 

of the beam in the long axis direction and short axis 

15 direction equal or substantially eqµa~. In this way, the 

beam shaping prism 39 outputs the incident light beam 

spread in one direction. 

Further, the beam shaping prism 39 also has the 

function of a beam splitter which reflects the laser beam 

20 from the objective lens 2 and directs it to the 

photodetector. 

25 

Note that Japanese Unexamined Patent 

Publication (Kokai) No. 9-80212 discloses an invention of 

a beam shaping prism and an optical head using the same. 

This publication discloses to make the 



5 

- 5 -

direction of the incident light beam approximately 

perpendicular to the direction of the emitted light bean1 

by a beam shaping prism having a first prism and a second 

prism. 

In addition, it discloses an optical head which 

changes the direction of the laser beam from a 

semiconductor laser (incident laser beam) using the beam 

shaping prism, sends this laser beam to an optical disk, 

reflects the laser beam reflected by the optical disk in 

10 a direction the same as the incident laser beam by a 

polarization film, and emits it to a photodetector. 

The optical pick-up 56 of Fig. 1 includes a 

beam splitter 3 and a beam shaping prism 9, so the number 

of parts rises. This is liable to undesirably lead to 

15 higher cost, a larger size, and more complicated 

production process. 

In addition, there is the disadvantage that if 

the beam shaping prism and/or the beam splitter is 

tilted, this inclination of the beam shaping prism and/or 

20 the beam splitter results in a large change of the 

optical axis of the laser beam emitted to the 

photodetector. 

Compared with the optical pick-up 56 in Fig. 1, 

the optical pick-up 57 in Fig. 2 has a beam shaping prism 

25 39 comprising an integrally formed beam splitter 3 and 
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beam shaping prism 9, so it is capable of reducing the 

number of parts. 

There is also the disadvantage that when the 

beam shaping prism is tilted, the change of the optical 

5 axis of the laser beam emitted to the photodetector 

becomes even larger than the inclination of the beam 

shaping prism. 

10 

SUMMARY OF THE INVENTION 

A first object of the present invention is to 

provide an optical pick-up able to reduce the change of 

the optical axis of the light beam emitted to a 

photodetector when the beam shaping prism is tilted. A 

second object is to provide an optical element able to be 

15 used in the above optical pic.k-up. 

The first optical element according to the present 

invention comprises a first prism having a first 

refractive index and including a first incidence surface 

and a first emission surface forming a first angle with 

20 the first incidence surface and a first reflection 

surface facing the first incidence surface and forming a 

second angle with the first emission surface, a second 

prism having a second refractive index and including a 

second incidence surface in contact with the first 

25 emission surface and a second emission surface facing the 
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second incidence surface, a third prism having the second 

refractive index and including a third incidence surface 

in con tact with the second emiss.ion surface and a first 

incidence-emission surface fanning a fourth angle with 

5 the third incidence surface and a third emission surface 

forming a fifth angle with the third incidence surface, a 

film between the second emission surf ace and the third 

incidence surface and cooperating with the second 

emission surface and the third incidence surface to emit 

10 the light beam striking the third incidence surface from 

the second emission surface as a first emitted light beam 

through the first incidence-emission surface, and to emit 

a second incident light beam striking the third incidence 

surface from the first incidence-emission surface as a 

15 second emitted light beam ~hrough the third emission 

surface. The first prism shapes the incident light beam 

with a wavelength striking the first incidence surface at 

an incident angle, and makes the light beam reflected at 

the first reflection surface parallel to the optical axis 

20 of the second prism and strike the second incidence 

surface, the first emission surface and the second 

incidence surface are defined so as to cancel the change 

of an optical axis caused by the change of the wavelength 

of the incident light beam. 

25 In the present optical element, preferably, the 
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first incident light beam and the first emitted light 

beam are in the same plane. 

Preferably, the plane defined by the direction of 

the first incident light beam and the direction of the 

5 first emitted light beam substantially perpendicularly 

intersects the first incidence surface, the first 

reflection surface, and the first emission surface of the 

first prism, the second incidence surface and the second 

emission surface of the second prism, and the third 

10 incidence surface, the first incidence-emission surface, 

and the third emission surface of the third prism. 

In the present optical element, the incidence angle, 

the first and second refractive indexes, the first angle 

formed by the first incidence surface and the first 

15 emission surface, the ~econd angle fo;r::med by the first 

reflection surface and the first emission surface, the 

fourth angle formed by the third incidence surface and 

the first emission surface are defined so that the 

direction of the first incident light beam is 

20 substantially opposite and parallel to the direction of 

the second emitted light beam, and the direction of the 

first incident light beam is substantially perpendicular 

with the direction of the first emitted light beam. 

In the present optical element, preferably, the 

25 beam magnification in the plane defined by the direction 
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of the incident light beam and the direction of the 

emitted light beam is approximately 1.5 to approximately 

2.2. The second prism may comprise a triangular prism of 

which the second incidence surface directly intersects 

5 with the second emission surface, or may comprise a 

quadrilateral prism of which the second incidence surface 

and the emission surface are apart from each other. 

The film may comprise a translucent film or a 

polarization film. 

10 A second optical element according to the present 

invention comprises a first prism having a first 

refractive index and including a first incidence surface 

and a first emission surface forming a first angle with 

the first incidence surface and a first reflection 

15 surface forming a second angle with the first incidence 

surface, a second prism having a second refractive index 

and including a second incidence surface in contact with 

the first emission surface and a second emission surface 
\ 

forming a fourth angle with the second incidence surface, 

20 a film between the first emission surface and the second 

incidence surface and cooperating with the first emission 

surface and the second incidence surface to emit the 

light beam striking the second incidence surface from the 

first emission surface as a first emitted light beam 

25 through the first incidence-emission surface, and to emit 
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a second incident light beam striking the second 

incidence surface from the first incidence-emission 

surface as a second emitted light beam through the second 

emission surface. The first prism shapes the incident 

5 light beam with a wavelength striking the first incidence 

surface at an incident angle, and makes the light beam 

reflected at the first reflection surface parallel to the 

optical axis of the second prism and strike the second 

incidence surface, the first emission surface and the 

10 second incidence surface are defined so as to cancel the 

change of an optical axis caused by the change of the 

wavelength of the incident light beam. 

In the present optical element, preferably, the 

first incident light beam and the first emitted light 

15 beam are in the.same plane. 

Preferably, the plane defined by the direction of 

the first incident light beam and the direction of the 

first emitted light beam substantially perpendicularly 

intersects the first incidence surface, the first 

20 reflection surface, and the first emission surface of the 

first prism, and the second incidence surface, the first 

incidence-emission surface, and the second emission 

surface of the second prism. 

In the present optical element, the incidence angle 

25 of the first incident light beam, the first and second 
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refractive indexes, the first angle formed by the first 

incidence surface and the first emission surface, the 

second angle formed by the first reflection surface and 

the first incidence surface, the third angle formed by 

5 the second incidence surface and the second emission 

surface, and the fourth angle formed by the second 

incidence surface and the first incidence-emission 

surface are defined so that the direction of the first 

incident light beam is substantially opposite and 

10 parallel to the direction of the second emitted light 

beam, and the direction of the first incident light beam 

is substantially perpendicular with the direction of the 

first emitted light beam. 

Preferably, the beam magnification in the plane 

15 defined by the direction of the incident light beam and 

the direction of the emitted light beam is approximately 

1.5 to approximately 2.2. 

20 

The film may comprise a translucent film or a 

polarization film. 

A third optical element according to the present 

invention comprises a first prism having a first 

refractive index and including a first incidence surface 

and a first emission surface forming a first angle with 

the first incidence surface and a first reflection 

25 surface facing the first incidence surface and fo.rming a 
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second angle with the first emission surface, a second 

prism having the first refractive index and including a 

second incidence surface in contact with the first 

emission surface and a second emission surface facing the 

5 second incidence surface and forming a third angle with 

the second incidence surface, a third prism having a 

second refractive index and including a third incidence 

surface in contact with the second emission surface and a 

third emission surface facing the third incidence surface 

10 forming a fourth angle with the third incidence surface, 

a film attached on the third emission surface of the 

third prism and cooperating with the third emission 

surface to emit the light beam striking the third 

incidence surface from the second emission surface as a 

15 first em~tted light beam, and to reflect a second 

incident light beam ·Striking the third emission surface 

and emit it as a second emitted light beam. The first 

prism shapes the incident light beam with a wavelength 

striking the first incidence surface at an incident 

20 angle, and makes the light beam reflected at the first 

reflection surface parallel to the optical axis of the 

second prism and strike the second incidence surface, the 

second emission surface and the third incidence surface 

are defined so as to cancel the change of an optical axis 

25 caused by the change of the wavelength of the incident 
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light beam. 

In the present optical element, preferably, the 

first incident light beam and the first emitted light 

beam are in the same plane. 

Preferably, the plane defined by the direction of 

the first incident light beam and the direction of the 

the first emitted light beam substantially 

perpendicularly intersects the first incidence surface, 

the first reflection surface, and the first emission 

10 surface of the first prism, the second incidence surface 

and the second emission surface of the second prism, and 

the third incidence surface, and the third emission 

surface of the third prism. 

In the present optical element, the incidence angle 

15 of t~e first incident light beam, the first and second 

refractive indexes, the first angle formed by the first 

incidence surface and the first emission surface, the 

second angle formed by the first reflection surface and 

the first emission surface, the third angle formed by the 

20 second incidence surface and the second emission surface, 

and the fourth angle formed by the third incidence 

surface and the third emission surface are defined so 

that the direction of the first incident light beam is 

substantially opposite and parallel to the direction of 

25 the second emitted light beam, and the direction of the 
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first incident light beam is substantially perpendicular 

with the direction of the first emitted light beam. 

In this optical element, preferably, the beam 

magnification in the plane defined by the direction of 

5 the incident light beam and the direction of the emitted 

light beam is approximately 1.5 to approximately 2.2. 

The film may comprise a translucent film or a 

polarization film. 

A fourth optical element according to the present 

10 invention comprises a first prism having a first 

refractive index and including a first incidence surface 

and a first emission surface forming a first angle with 

the first incidence surface and a first reflection 

surface facing the first incidence surface and forming a 

15 s~cond angle with the first emission,surface, a second 

prism having the first refractive index and including a 

second incidence surface in contact with the first 

emission surface and a second emission surface facing the 

second incidence surface and forming a third angle with 

20 the second incidence surface, and a film attached on the 

second emission surface of the second prism and 

cooperating with the second emission surface to emit the 

light beam striking the second emission surface from the 

first emission surface as a first emitted light beam, 

25 and to reflect a second incident light beam striking the 
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second emission surface and emit it as a second emitted 

light beam. The first prism shapes the incident light 

beam with a wavelength striking the first incidence 

surface at an incident angle, and makes the light beam 

5 reflected at the first reflection surface parallel to the 

optical axis of the second prism and strike the second 

incidence surface. The first emission surface and the 

second incidence surf ace are defined so as to cancel the 

change of an optical axis caused by the change of the 

10 wavelength of the incident light beam. 

In this optical element, preferably, the first 

incident light beam and the first emitted light beam are 

in the same plane. 

Preferably, the plane defined by the direction of 

15 the first incident light beam and the direction of the 

first emitted light beam substantially perpendicularly 

intersects the first incidence surface, the first 

reflection surface, and the first emission surface of the 

first prism, and the second incidence surface and the 

20 second emission surface of the second prism. 

In this optical element, the incidence angle of the 

first incident light beam, the first and second 

refractive indexes, the first angle formed by the first 

incidence surface and the first emission surface, the 

25 second angle formed by the first reflection surface and 
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the first emission surface, the third angle formed by the 

second incidence surface and the second emission surface 

are defined so that the direction of the first incident 

light beam is substantially opposite and parallel to the 

5 direction of the second emitted light beam, and the 

direction of the first incident light beam is 

substantially perpendicular with the direction of the 

first emitted light beam. 

Preferably, the beam magnification in the plane 

10 defined by the direction of the incident light beam and 

the direction of the emitted light beam is approximately 

1.5 to approximately 2.2. 

The film may comprise a translucent film or a 

polarization film. 

15 A first optical pick-up accordi~g to the present 

invention comprises an optical element, a light source 

for generating a light beam to strike the optical 

element, an objective lens for converging the light beam 

emitted from the optical element, and a photodetector for 

20 detecting the emitted light beam from the optical 

element. The optical element comprises a first prism 

having a first refractive index and including a first 

incidence surface and a first emission surface forming a 

first angle with the first incidence surface and a first 

25 reflection surface facing the first incidence surface and 
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forming a second angle with the first emission surface, a 

second prism having a second refractive index and 

including a second incidence surface in contact with the 

first emission surface and a second emission surface 

5 facing the second incidence surface, a third prism having 

the second refractive index and including a third 

incidence surface in contact with the second emission 

surface and a first incidence-emission surface forming a 

fourth angle with the third incidence surface and a third 

10 emission surface forming a fifth angle with the third 

incidence surface, a film between the second emission 

surface and the third incidence surface and cooperating 

with the second emission surface and the third incidence 

surface to emit the light beam striking the third 

15 incidence surface from the second emission surface as a 

first emitted light beam through the first incidence-

emission surface, and to emit a second incident light 

beam striking the third incidence surface from the first 

incidence-emission surface as a second emitted light beam 

20 through the third emission surface. 

The first prism shapes the incident light beam with 

a wavelength striking the first incidence surface at an 

incident angle, and makes the light beam reflected at the 

first reflection surface parallel to the optical axis of 

25 the second prism and strike the second incidence surface. 
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The first emission surface and the second incidence 

surface are defined so as to cancel the change of an 

optical axis caused by the change of the wavelength of 

the incident light beam. 

The optical element is formed so that the first 

incident light beam and the first emitted light beam are 

in the same plane, and the plane defined by the direction 

of the first incident light beam and the direction of the 

first emitted light beam substantially perpendicularly 

10 intersects the first incidence surface, the first 

reflection surface, and the first emission surface of the 

first prism, the second incidence surface and the second 

emission surface of the second prism, and the third 

incidence surface, the first incidence-emission surface, 

15 and the third emission surface of the: third prism, and 

the direction of the first incident light beam is 

substantially opposite and parallel to the direction of 

the second emitted light beam, and the direction of the 

first incident light beam is substantially perpendicular 

20 with the direction of the first emitted light beam. 

The light source is positioned in front of the first 

incidence surface of the first prism, the objective lens 

is positioned in front of the first incidence-emission 

surface of the third prism, the photodetector is 

25 positioned in front of the third emission surface of the 
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third prism. 

In this optical pick-up the light source is a 

semiconductor laser that generates the first incident 

light beam, and the beam magnification in the plane 

5 defined by the direction of the incident light beam and 

the direction of the emitted light beam is approximately 

1.9 to approximately 2.1. 

The first prism shapes the incident light beam with 

a wavelength striking the first incidence surface at an 

10 incident angle substantially into a light beam having a 

circular sectioned shape. 

The film may comprise a translucent film or a 

polarization film. 

A second optical pick-up according to the present 

15 invention comprises an optical element, a light source 

for generating a light beam to strike the optical 

element, an objective lens for converging the light beam 

emitted from the optical element, and a photodetector for 

detecting the emitted light beam from the optical 

20 element. The optical element comprises a first prism 

having a first refractive index and including a first 

incidence surface and a first emission surface forming a 

first angle with the first incidence surface and a first 

reflection surface forming a second angle with the first 

25 incidence surface, a second prism having a second 
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refractive index and including a second incidence surface 

in contact with the first emission surface and a second 

emission surface forming a fourth angle with the second 

incidence surface, a film between the first emission 

5 surface and the second incidence surface and cooperating 

with the first emission surface and the second incidence 

surface to emit the light beam striking the second 

incidence surface from the first emission surface as a 

first emitted light beam through the first incidence-

10 e.~ission surface, and to emit a second incident light 

beam striking the second incidence surface from the first 

incidence-emission surface as a second emitted light beam 

through the second emission surface. 

The first prism shapes the incident light beam with 

15 a wavelength striking the first incidence surface at an 

incident angle, and makes the light beam reflected at the 

first reflection surface parallel to the optical axis of 

the second prism and strike the second incidence surface. 

The first emission surface and the second incidence 

20 surface are defined so as to cancel the change of an 

optical axis caused by the variation of the wavelength of 

the incident light beam. 

In this optical element, the first incident light 

beam and the first emitted light beam are in the same 

25 plane. 
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The p+ane defined by the direction of the first 

incident light beam and the direction of the first 

emitted light beam substantially perpendicularly 

intersects the first incidence surface, the first 

5 reflection surface, and the first emission surface of the 

first prism, and the second incidence surface, the second 

incidence-emission surface, and the second emission 

surface of the second prism. 

The direction of the first incident light beam is 

10 substantially opposite and parallel to the direction of 

the second emitted light beam, and the direction of the 

first incident light beam is substantially perpendicular 

with the direction of the first emitted light beam. 

The light source is positioned in front of the first 

15 incidence surface of the first prism, the objective lens 

is positioned in front of the first incidence-emission 

surface of the second prism, and the photodetector is 

positioned in front of the second emission surface of the 

second prism. 

20 

25 

The light source is a semiconductor laser that 

generates the first incident light beam, and the beam 

magnification in the plane defined by the direction of 

the incident light beam and the direction of the emitted 

light beam is approximately 1.9 to approximately 2.1. 

The first prism shapes the incident light beam with 
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a wavelength striking the first incidence surface at an 

incident angle substantially into a circular light beam. 

The film may be a translucent film or a polarization 

film. 

5 A third optical pick-up according to the present 

invention comprises an optical element, a light source 

for generating a light beam to strike the optical 

element, an objactive lens for converging the light beam 

emitted from the optical element, and a photodetector for 

10 detecting the emitted light beam from the optical 

element. The optical element comprises a first prism 

having a first refractive index and including a first 

incidence surface and a first emission surface forming a 

first angle with the first incidence surface and a first 

15 reflection surface facing the first ~ncidence surface and 

forming a second angle with the first emission surface, a 

second prism having the first refractive index and 

including a second incidence surface in contact with the 

first emission surface and a second emission surface 

20 facing the second incidence surface and forming a third 

angle with the second incidence surface, a third prism 

having a second refractive index and including a third 

incidence surface in contact with the second emission 

surface and a third emission surface facing the third 

25 incidence surface forming a fourth angle with the third 
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incidence surface, a film attached on the third emission 

surface of the third prism and cooperating with the third 

emission surface to emit the light beam striking the 

third incidence surface from the second emission surface 

5 as a first emitted light beam, and to reflect a second 

incident light beam striking the third emission surface 

and emit it as a second emitted light beam. 

The first prism shapes the incident light beam with 

a wavelength striking the first incidence surface at an 

10 incident angle, and makes the light beam reflected at the 

first reflection surface parallel to the optical axis of 

the second prism and strike the second incidence surface. 

The second emission surface and the third incidence 

surf ace are defined so as to cancel the change of an 

15 optical axis caused by the variation of the wavelength of 

the incident light beam .. 

The optical element is formed so that the first 

incident light beam and the first emitted light beam are 

in the same plane, and the plane defined by the direction 

20 of the first incident light beam and the direction of the 

first emitted light beam substantially perpendicularly 

intersects the first incidence surface, the first 

reflection surface, and the first emission surface of the 

first prism, the second incidence surface and the second 

25 emission surface of the second prism, and the third 
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incidence surface, and the third emission surface of the 

third prism, and the direction of the first incident 

light beam is substantially opposite and parallel to the 

direction of the second emitted light beam, and the 

5 direction of the first incident light beam is 

substantially perpendicular with the direction of the 

first emitted light beam. 

The light source is positioned in front of the first 

incidence surface of the first prism, the objective lens 

10 is positioned in front of the first incidence-emission 

surface of the third prism, the photodetector is 

positioned in front of the third emission surface of the 

third prism. 

The light source is a semiconductor laser that 

15 generates the first incident light b~am, and the beam 

magnification in the plane defined by the direction of 

the incident light beam and the direction of the emitted 

light beam is approximately 1.9 to approximately 2.1. 

The first prism shapes the incident light beam with 

20 a wavelength striking the first incidence surface at an 

incident angle substantially into a circular light beam. 

The film may be a translucent film or a polarization 

film. 

A fourth optical pick-up according to the present 

25 invention comprises an optical element, a light source 
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for generating a light beam to strike the optical 

element, an objective lens for converging the light beam 

emitted from the optical element, and a photodetector for 

detecting the emitted light beam from the optical 

5 element. The optical element comprises a first prism 

having a first refractive index and including a first 

incidence surface and a first emission surface forming a 

first angle with the first incidence surface and a first 

reflection surface facing the first incidence surface and 

10 forming a second angle with the first emission surface, a 

second prism having the first refractive index and 

including a second incidence surface in contact with the 

first emission surface and a second emission surface 

facing the second incidence surface and forming a third 

15 angle with the second incidence surface, a film attached 

on the second emission surface of the second prism and 

cooperating with the second emission surface to emit the 

light beam striking the second emission surface from the 

first emission surface as a first emitted light beam, and 

20 to reflect a second incident light beam striking the 

second emission surface and emit it as a second emitted 

light beam. The first prism shapes the incident light 

beam with a wavelength striking the first incidence 

surface at an incident angle, and makes the light beam 

25 reflected at the first reflection surface parallel to the 
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optical axis of the second prism and strike the second 

incidence surface, the first emission surface and the 

second incidence surface are defined so as to cancel the 

change of an optical axis caused by the variation of the 

5 wavelength of the incident light beam. 

The optical element is formed so that the first 

incident light beam and the first emitted light beam are 

in the same plane, and the plane defined by the direction 

of the first incident light beam and the direction of the 

10 first emitted light beam substantially perpendicularly 

intersects the first incidence surface, the first 

reflection surface, and the first emission surface of the 

first prism, the second incidence surface and the second 

emission surface of the second prism, and the direction 

15 of the first incident light beam is ~ubstantially 

opposite and parallel to the direction of the second 

emitted light beam, and the direction of the first 

incident light beam is substantially perpendicular with 

the direction of the first emitted light beam. 

20 The light source is positioned in front of the first 

incidence surface of the first prism, the objective lens 

is positioned in front of the second emission surface of 

the second prism along the direction of the first emitted 

light beam, the photodetector is positioned in front of 

25 the second emission surface of the second prism along the 
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direction of the second emitted light beam. 

In this optical pick-up, the light source is a 

semiconductor laser that generates the first incident 

light beam, and the beam magnification in the plane 

5 defined by the direction of the incident light beam and 

the direction of the emitted light beam is approximately 

1.9 to approximately 2.1. 

The first prism shapes the incident light beam with 

a wavelength striking the first incidence surface at an 

10 incident angle substantially into a circular light beam. 

15 

The film may be a translucent film or a polarization 

film. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and features of the present 

invention will become clearer from the following 

description of the preferred embodiments given with 

reference to the accompanying drawings, in which: 

Fig. 1 is a schematic view of the configuration of 

20 an example of the related art of an optical pick-up; 

Fig. 2 is a schematic view of the configuration of 

another example of the related art of an optical pick-up; 

Fig. 3 is a schematic view of the configuration of a 

first embodiment of an optical pick-up according to the 

25 present invention; 
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Fig. 4 i~ a schematic view of the configuration of a 

prism having the function of beam shaping out of the four 

functions of the beam shaping prism in Fig. 3; 

Fig. 5 is a schematic view of the configuration of a 

5 prism having the functions of beam shaping and achromatic 

correction out of the four functions of the beam shaping 

prism in Fig. 3; 

Fig. 6 is a schematic view of the configuration of a 

prism having the functions of beam shaping, achromatic 

10 correction, and beam splitting out of the four functions 

of the beam shaping prism in Fig. 3; 

Fig. 7 is a schematic view of the configuration of a 

beam shaping prism in Fig. 3; 

Fig. 8 is a schematic view of the configuration of a 

15 modification of the beam shaping pri~m in Fig. 7; 

Fig. 9A and Fig. 9B are views illustrating values of 

first refractive indexes, incidence angles, refraction 

angles, beam magnification etc. in the prism shown in 

Fig. 8 i 

20 Fig. 10 is a view explaining the change of the 

optical axis when the prism shown in Fig. 6 is tilted; 

Fig. 11 is a view explaining the change of the 

optical axis when the prism shown in Fig. 7 is tilted; 

Fig. 12 is a schematic view of the configuration of 

25 a second embodiment of an optical element according to 
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the present invention; 

Fig. 13 is a schematic view of the-configuration of 

an optical pick-up including the prism in Fig. 12; 

Fig. 14 is a schematic view of the configuration 

5 showing a third embodiment of an optical element 

according to the present invention; 

Fig. 15 is a schematic view of the configuration of 

an optical pick-up including the prism of Fig. 14; 

Fig. 16 is a schematic view of the configuration of 

10 a fourth embodiment of an optical element according to 

the present invention; and 

15 

Fig. 17 is a schematic view of an optical pick-up 

including the prism in Fig. 16. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Below, preferred embodiments will be described with 

reference to the accompanying drawings. 

Below, embodiments of the present invention will be 

explained in detail with reference to the attached 

20 drawings. 

25 

First Embodiment 

Figure 3 is a schematic view of the configuration of 

a first embodiment of an optical pick-up according to the 

present invention. 

The optical pick-up 51 comprises a semiconductor 



- 30 -

laser 4, a collimator lens 5, an optical element, that 

is, a beam shaping prism 140, an objective lens 2, a 

condenser lens 6 1 a cylindrical lens 7, a photodetector 

8, a focusing actuator 2F, a tracking actuator 2T, and a 

5 lens holder 2H. 

The semiconductor laser 4 emits a linearly polarized 

laser beam to the collimator lens 5. 

The collimator lens 5 collimates the laser beam from 

the semiconductor laser 4 to make it a parallel beam 

10 directing to the beam shaping prism 140. 

The beam shaping prism 140 shapes the laser beam 

from the collimator lens 5 and emits it to the objective 

lens 2. 

The objective lens 2 converges the laser beam from 

15 the beam shaping prism 140 and emits.it to an optical 

disk 80 to form a beam spot on the recording surface of 

the optical disk 80. In addition, the objective lens 2 

returns the laser beam reflected from the optical disk BO 

(reflected laser beam) to the beam shaping prism 140. 

20 The beam shaping prism 140 is struck by the laser 

beam from the objective lens 2, reflects it by a film 

134, and emits it to the condenser lens 6. 

The condenser lens 6 converges the light beam from 

the shaping prism 140 and emits it to the cylindrical 

25 lens 7. 
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The cylindrical lens 7 passes the light beam coming 

from the condenser lens 6 and emits it to the 

photodetector 8. 

The photodetector 8 receives the laser beam from the 

5 beam shaping prism 140 at the receiving unit and 

generates an output signal. 

The photodetector 8 for example is comprised of a 

four-part split photodetector formed by equally dividing 

the receiving.unit by two perpendicular division lines. 

10 The two perpendicular division lines and the generator 

line of the cylindrical lens 7 are arranged so that they 

form an angle of approximately 45° or 135°. Due to this 

arrangement, focusing can be controlled (or focusing 

error can be detected) by the astigmatism method. 

15 The objective lens 2 is held by the lens holder 2H. 

Based on a driving signal Sfe, the focusing actuator 

2F causes the lens holder 2H to move in the focusing 

direction perpendicular to the recording surf ace of the 

optical disk 80, thus the objective lens 2 is moved in 

20 the focusing direction. 

Based on a driving signal Ste, the tracking actuator 

2T causes the lens holder 2H to move in the radial 

direction of the optical disk 80, thus the objective lens 

2 is moved in the radial direction of the optical disk 

25 80. 
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The driving signal Sfe, for example, is obtained by 

compensating (phase compensating and/or frequency 

compensating) and amplifying the focusing error signal 

generated based on the output signal of the photodetector 

5 8. 

The driving signal Ste, for example, is obtained by 

compensating (phase compensating and/or frequency 

compensating and amplifying the tracking error signal 

generated bas.ed on the output signal of the photodetector 

10 8. 

The laser beam from the semiconductor laser 4 has a 

spread angle in the vertical direction different from 

that in the horizontal direction, so the sectional shape 

of the output laser beam is elliptical or near 

15 elliptical. 

The beam shaping prism 140 changes the sectional 

shape of the laser beam from the semiconductor laser 4 

from an ellipse to a circle at the incidence surface 141a 

and makes the diameter of the beam in the long axis 

20 direction and short axis direction equal or substantially 

equal. In this way, the beam shaping prism 140 spreads 

the incident light beam in one direction. 

Further, the beam shaping pris.m 140 also functions 

as a beam splitter. It reflects a light beam passing 

25 through the incidence surface 141a at the reflecting 
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surface 141b, passes it through the film 134 and an 

incidence-emission surface 133a, and emits it to the 

objective lens 2. At the same time, the light beam 

reflected by the optical disk 80 is returned via the 

5 objective lens 2. This light beam is reflected on the 

film 134 and is emitted to the photodetector 8. Due to 

10 

the provision of the ref lee ting surf ace 14lb in the 

forward path, the change of the optical axis of the 

emitted .light beam of the beam shaping prism 140 caused 

by the inclination of the beam shaping prism is reduced. 

Furthermore, by making the optical axis of the light 

beam emitted from the third surface 133c of the third 

prism 133 opposite in direction to the direction of the 

incident light beam, it is possible to arrange the 

15 semiconductor laser 4 and collimator 5 and the 

photodetector 8 and condenser lens 6 aligned in the 

direction of the disk rotation axis and possible to make 

the optical pick-up 51 smaller. 

The beam shaping prism 140 includes a first prism 

20 141 having a first refractive index, and a second prism 

142 and third prism 133 having a second refractive index. 

Since the beam shaping prism 140 comprises the first 

prism 141 and the second prism 142 joined together, even 

if the wavelength (1) of the light beam emitted from the 

25 semiconductor laser 4 changes, a change of the optical 
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axi·s due to this wavelength change is reduced. 

As described above, the beam shaping prism 140 has 

the four functions of (1) beam shaping, (2) suppression 

of change of the optical axis induced by wavelength 

5 variation (achromatic correction) 1 (3) beam splitting, 

and (4) reduction of the change of the optical axis of 

the light beam emitted from this beam splitter caused by 

the inclination of the beam shaping prism 140. 

Figure 4 is a schematic view of a prism having the 

10 function of beam shaping out of the four functions of the 

beam shaping prism 140. 

This prism 110 has a first surface llOa and a second 

surface llOb, has an angle (~) between the first surface 

llOa and the second surface llOb, and constitutes a beam 

15 shaping prism. 

When a light beam striking the first surface llOa of 

the prism 110 at an incident angle (9) is emitted from 

the second surface llOb, the diameter of the beam is 

enlarged ~-fold in the plane defined by directions of the 

20 incident light beam and the emitted light beam. That is, 

the beam magnification (beam shaping} is ~-

Because the refractive index of the prism 110 is 

dependent on the wavelength and therefore the refractive 

index changes due to a change of the wavelength of 

25 incident light beam, the optical axis of the emitted 
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light beam changes. 

Thereupon, as with the prism 120 shown in Fig. 5, by 

sticking together at least two types of prisms having 

different refractive indexes (dispersion) at 

5 predetermined angles al, a2, it is possible to cancel out 

the change of the optical axis due to wavelength 

variation and possible to give an achromatic correction 

function. 

Figure 5 is a schematic view explaining a prism 

10 having the function of beam shaping and achromatic 

correction out of the four functions of the beam shaping 

prism 140. 

This prism 120 includes a first prism 121 having a 

first refractive index and a second prism 122 having a 

15 second refractive index. 

The first prism 121 comprises a first surface 121a 

and a second surface 121b. The angle between the first 

surface 121a and the second surface 121b is al. 

The second prism 122 comprises a first surface 122a 

20 and a second surface 122b. The angle between the first 

surface 122a and the second surface 122b is a2. 

The second surface 12lb of the first prism 121 is 

joined with the first surface 122a of the second prism 

122. 

25 The prism 120 is struck by and shapes a light beam 
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from the first surface 121a of the first prism 121, 

refracts the light beam refracted at the first surface 

121a of the first prism 121 at the joined surfaces of the 

first prism 121 and the second prism 122 for achromatic 

5 correction, and refracts the light beam refracted at the 

joined surfaces at the second surface 122b of the second 

prism 122 to form an emitted light beam. In this way, an 

achromatic prism is formed. 

Figure 6 is a schematic view explaining a prism 

10 having the functions of beam shaping, achromatic 

correction, and beam splitting out of the four functions 

of the beam shaping prism 140. 

This prism 130 includes a first prism 131 having a 

first refractive index, a second prism 132 and a third 

15 prism 133 having a second refractive ,index, and a film 

134. 

The first prism 131 comprises a first surface 13la 

and a second surface 131b. 

The second prism 132 comprises a first surface 132a 

20 and a second surface 132b. 

The third prism 133 comprises a first surface 133a, 

a second surface 133b, and a third surface 133c. 

The second surface 13lb of the first prism 131 is 

joined with the first surface 132a of the second prism 

25 132. 
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The second surface 132b of the second prism 132 is 

joined with the second surface 133b of the third prism 

133 with the film 134 between them. The film 134 may be 

for example a polarization film or a translucent film. 

The prism 130 is struck by and shapes an incident 

light beam from the first surface 13la of the first prism 

131, refracts the light beam refracted at the first 

surface 131a of the first prism 131 at first joined 

surfaces of the first prism 131 and the second prism 132 

10 for achromatic correction, passes the light beam 

refracted at the first joined surfaces through the second 

joined surfaces of the second prism 132 and the third 

prism 133, and refracts the light beam passed through the 

second joined surfaces at the first surface 133a of the 

15 third prism 133 to form an emitted light beam directing, 

for example, to an optical disk. 

The prism 130 is struck by a light beam from the 

direction of the above light beam emitted from the first 

surface 133a of the third prism 133, re:!;racts t]:le light 

20 beam refracted at the first surface 133a of the third 

prism 133, and refracts and emits the light beam 

reflected at the film 134 at the third surface 133c of 

the third prism 133. The light beam emitted from the 

third prism 133 is, for example, directed to a 

25 photodetector. 
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If the prism 130 is tilted, the change of the 

optical axis of the light beam emitted from the first 

surface 133a of the third prism 133 is small, but the 

change of the.optical axis of the light beam reflected at 

5 the film 134 and emitted from the third surface 133c 

becomes large. In this case, positional deviation of the 

light beam emitted to the photodetector takes place and 

therefore error is included in the output signal of the 

photodetector. 

10 

15 

Figure 7 is a view explaining a beam shaping prism 

140 in Fig. 3. Note that the same reference numerals are 

assigned to components the same as in the prism 130 of 

Fig. 6, and explanations of these same components are 

suitably omitted. 

This prism 140 includes a first ,prism 141 having a 

first refractive index, a second prism 142 and third 

prism 133 having a second refractive index, and a film 

134. 

The first prism 141 comprises a first surface 141a, 

20 a second surface 141b, and a third surface 141c. 

25 

The second prism 142 comprises a first surface 142a 

and a second surface 142b. 

The third prism 13~ comprises a first surface 133a, 

a second surface 133b, and a third surface 133c. 

The third surface 141c of the first prism 141 is 
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joined with the first surface 142a of the second prism 

142. 

The second surface 142b of the second prism 142 is 

joined with the second surface 133b of the third prism 

5 133 with the film 134 between them. 

The prism 140 is struck by and shapes an incident 

light beam from the first surface 141a of the first prism 

141, reflects the light beam refracted at the first 

surface 141a of the first prism 141 at the second surface 

10 14lb of the first prism 141, refracts the light beam 

reflected at the second surface 141b of the first prism 

141 at the first joined surfaces of the first prism 141 

and the second prism 142 for achromatic correction, 

passes the light beam refracted at the first joined 

15 surfaces through the second joined surfaces of the second 

prism 142 and the third prism 143, and refracts the light 

beam passed through the second joined surfaces by the 

first surface 143a of the third prism 143 to form an 

emitted light beam. 

20 The first prism 141, the second prism 142, and the 

third prism 133 are formed so that the direction of the 

incident light beam and the direction of the emitted 

light beam perpendicularly intersect or substantially 

perpendicularly intersect. 

25 The prism 140 is struck by the light beam from the 
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direction of the above light beam emitted from the first 

surface 133a of the third prism 133, reflects the light 

beam refracted at the first surface 133a of the third 

prism 133 at the film 134, refracts the light beam 

5 reflected at the film 134 at the third surface 133c of 

the third prism 133, and emits it in a direction 

substantially opposite and parallel to the direction of 

the incident light beam. 

By providing the reflecting surface 141b in the 

10 forward path of the prism 140, it is possible to keep 

small the change of the optical axis of the light beam 

emitted from the third surface 133c of the third prism 

133 caused by the inclination of the prism 140. 

However, the change of the optical axis of the light 

15 beam emitted from the first surface 133a of the third 

prism 133 becomes large. 

Therefore, the prism 140 is useful in a system where 

it is necessary to keep small the change of an optical 

axis of a light beam emitted from the third surface 133c 

20 of the third prism 133 rather than the change of the 

optical axis of the light beam emitted from the first 

surface 133a of the third prism 133. 

Figure 8 is a schematic view of the configuration of 

a modification of the prism 140 of Fig. 7. The second 

25 prism 142 of the prism 140 of Fig. 7 is shortened in the 
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forward direction. Note that the same reference numerals 

are assigned to the same components as in the prism 140 

of Fig. 7, and explanations of these same components are 

suitably omitted. 

This prism 150 includes a first prism 141 having a 

first refractive index nl, a second prism 132 and a third 

prism 133 having a second refractive index n2, and a film 

134. 

The first prism 141 comprises a first surface 141a, 

10 a second surface 141b, and a third surface 141c. 

15 

The second prism 132 comprises a first surface 132a 

and a second surface 132b. 

The third prism 133 comprises a first surface 133a, 

a second surface 133b, and a third surface 133c. 

The third surface 141c of the first prism 141 is 

joined with the first surface 132a of the second prism 

132. 

The second surface 132b of the second prism 132 is 

joined with the second surface 133b of the third prism 

20 133 with the film 134 between them. 

The prism 150 is struck with and shapes an incident 

light beam from the first surface 141a of the first prism 

141, reflects the light beam refracted at the first 

sur'face 14la of the first prism 141 at the second surface 

25 141b of the first prism 141, refracts the light beam 
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reflected at the second surface 141b of the first prism 

141 at the first joined surfaces of the first prism 141 

and the second prism 132 for achromatic correction, 

passes the light beam refracted at the first joined 

5 surfaces through the second joined surfaces where the 

second prism 132 and the third prism 133 are joined, and 

refracts the light beam passed through the second joined 

surfaces at the first surface 133a of the third prism 133 

to form an emitted light beam. 

10 The first prism 141, the second prism 132, and the 

third prism 133 are formed so that the direction of the 

incident light beam and the direction of the emitted 

light beam perpendicularly or substantially 

perpendicularly intersect in the same plane. 

15 The prism 150 is struck with a light beam from the 

direction of the above light beam emitted from the first 

surface 133a of the.third prism 133, reflects the light 

beam refracted at the first surface 133a of the third 

prism 133 at a film 134, refracts the light beam 

20 reflected at the film 134 at the third surface 133c of 

the third prism 133, and emits it in a direction parallel 

to or a direction substantially parallel to the direction 

of the incident light beam and in a direction opposite to 

or a direction substantially opposite to the direction of 

25 the incident light beam. 
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By providing the reflecting surface 141b in the 

forward path of the prism 150, it is possible to keep 

small the change of the optical axis of .the light beam 

emitted from the third surface 133c of the third prism 

5 133 caused by the inclination of the prism 150. 

However, the change of the optical axis of the light 

beam emitted from the first surface 133a of the third 

prism 133 becomes large. 

Therefore, the prism 150 is useful in a system where 

10 it is necessary to keep small the change of an optical 

axis of a light beam emitted from the third surface 133c 

rather than the change of the optical axis of the light 

beam emitted from the first surface 133a of the third 

prism 133. 

15 Further, as shown in the prisms 150 and 140, the 

distance between the optical axis of the light beam 

striking the first surface 141a and the optical axis of 

the light beam emitted from the third surface 133c can be 

adjusted by the lengths of the second prisms 132 and 142 

20 in the forward direction. 

25 

In the view of the configuration of Fig. 8, the 

incidence angle of the incident light beam at the first 

surface 14la of the first prism 141 is Bl, while the 

refraction angle is 81'. 

The incidence angle of the light beam striking the 
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first joined surfaces where the first prism 141 and the 

second prism 132 are joined is 92, while the refraction 

angle is 82'. 

The first surface 141a and the third surface 141c of 

5 the first prism 141 form the angle a12. 

The second surface 141b and the third surface 141c 

of the first prism 141 form the angle all. 

The incidence angle of the light beam emitted from 

the first surface 133a of the third prism 133 is 93, 

10 while the refraction angle is 83'. 

The first joined surfaces where the first prism 141 

and the second prism 132 are joined and the first surface 

133a of the third prism 133 form an angle a2. 

When projecting the prism 150 on a plane defined by 

15 the incident light beam and emitted light beam and 

folding back the first prism 141 at the second surface 

14lb, the optical axis of the incident light beam of the 

first plane 141a and the optical axis of the light beam 

incident on the projected line 141a 1 of the first surface 

20 141a form the angle o. 

25 

The above angles 61 to 63 and 61' to 63' satisfy 

equations (1) to (5) in equation system 1. 

Further, ·the beam magnification ~ satisfies equation 

(6) and (7) in equation system 2. 

[Equation System 1] 
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81' = sin- 1 (sin01/nl) (1) 

82 = 91' - <Xl ( 2) 

62' = sin-1 (nl x sin62/n2) (3) 

63 = 82' + cx2 (4) 

5 63' = sin-1 (n2 x sin63) (5) 

[Equation System 2] 

~ = (cos01' x cos82' x cos83') /y (6) 

y = cos01 x cos02 x cos83 (7) 

Figures 9A and 9B are views illustrating values of 

10 refractive indexes nl, n2, incidence angles 61 to 63, 

refractive indexes 61' to 83', beam magnification ~. etc. 

in the prism 150 shown in Fig. 8. 

When the wavelength a of the incident light beam is 

approximately 395 run, the refractive index nl is 

15 approximately 1.53153, the second refractive index n2 is 

approximately 1.59307, the angle <Xl is approximately 

79.08°, and the angle a2 is approximately 41.21°. 

Further, the incidence angle 81 is approximately 65.619°, 

the refraction angle 81' is approximately 36.492°, the 

20 incidence angle 82 is approximately 42.587°, the 

refraction angle is approximately 62' 40.585°, the 

incidence angle is approximately 83 0.628°, and the 

refraction angle 93' is approximately 1.00°. The beam 

magnification ~ is approximately 2.009. 

25 When the wavelength A of the incident light beam is 
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approximately 405 run, the first refractive index nl is 

approximately 1.53020, the second refractive index n2 is 

approximately 1.59059, the angle al is approximately 

79.08° 1 and the angle a2 is approximately 41.21°. 

5 Further, the incidence angle 81 is approximately 65.619°, 

the refraction angle 81' is approximately 36.529°, the 

incidence angie 82 is approximately 42.550° 1 the 

refraction angle 82' is approximately 40.584°, the 

incidence angle 63 is approximately 0.629°, and the 

10 refraction angle is approximately 03' 1.00°. The beam 

magnification p is approximately 2.007. 

When the wavelength J. of the incident light beam is 

approximately 415 run, the first refractive index nl is 

approximately 1.52897, the second refractive index n2 is 

15 approximately 1.58832, the angle al ~s approximately 

79.08°, and the angle a2 is approximately 41.21°. 

Further, the incidence angle 81 is approximately 65.619°, 

the refraction angle 91' is approximately 36.563°, the 

incidence angle 82 is approximately 42.516°, the 

20 refraction angle 82' is approximately 40.583°, the 

incidence angle 03 is approximately 0.628°, and the 

refraction angle 93' is approximately 1.00°. The beam 

magnification p is approximately 2.005. 

The angle 6 is approximately 63.25°, the angle all 

25 is approximately 71.84°, and the angle a12 is 
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approximately 115.41°. 

By setting the refractive indexes, incidence angles, 

and refraction angles to the values shown in Figs. 9, it 

is possible to prevent the refraction angle 83' of the 

5 light beam emitted from changing in the prisms 150 and 

140 when the wavelength A changes by ±10 nm about 405 nm. 

The first prism 141 changes the direction of the 

optical axis in the forward path by the reflection 

surface 14lb. The angle all formed by the reflecting 

10 surface 14lb and the third surface 141c satisfies the 

following equation (B) . 

The angle all is closely associated with the angle 

formed by the optical axis before and the optical axis 

after reflection at the reflecting surface 14lb. If the 

15 angle formed by the optical axis in the case of provision 

of the reflecting surface 14lb and the optical axis in 

the case of no provision of the reflecting surface 14lb 

is 5, the following equation (9) is satisfied. 

[Equation System 3] 

20 a12 = al - 2 x all + 180° (8} 

all = 90° - 91 + al - 5/2 ( 9) 

Figure 10 and Fig. 11 are views explaining the 

change of the optical axis when the prism is tilted. Note 

that the beam magnification ~ of the prisms 130 and 140 

25 in Fig. 10 and Fig. 11 is 2 or substantially 2. 
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In the prism 130 of Fig. 10, if the prism 130 tilts 

by exactly an angle Sp, the optical axis of the light 

beam emitted from the first surface 133a of the third 

prism 133 tilts by exactly 0.52 Sp. 

On the other hand, the light beam from the direction 

of the emitted light beam is reflected by the film 134 

and is emitted from the third surface 133c of the third 

prism 133. The optical axis of this emitted light beam 

changes by exactly 1.48 Sp. 

Namely, when no reflecting surface is provided in 

the forward path, the change of the optical axis of the 

light beam emitted from the third surface 133c is three 

times as large as the change of the optical axis of the 

light beam emitted from the first surface 133a of the 

15 third prism 133. 

20 

25 

In the prism 140 of Fig. 11, if the prism 140 tilts 

by exactly an angle Op, the optical axis of the light 

beam emitted from the first surface 133a of the third 

prism 133 changes by exactly 1.48 Sp. 

On the other hand, the light beam from the direction 

of the emitted light beam is reflected by the film 134 

and is emitted from the third surface 133c of the third 

prism 133. The optical axis of this emitted light beam 

changes by exactly 0.52 Sp. 

Namely, when a reflecting surface 14lb is provided 
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in the forward path, the change of the optical axis of 

the light beam emitted from the third surface 133c is 

approximately one-third as small as the change of the 

optical axis of the light beam emitted from the first 

5 surface 133a of the third prism 133. 

The deviation of the optical axis of the light beam 

emitted from the third surface 133c of the third prism 

133 gives rise to positional deviation of the beam on the 

receiving surface of the photodetector and undesirably 

10 produces error in the output signal from the 

photodetector. If error occurs in the output signal of 

the photodetector, there is a possibility of error 

occurring in the focusing error signal, tracking error 

signal, replay signal, etc. 

15 Therefore, in the prism 140, even if the prism 140 

is tilted, the deviation in the optical axis of the light 

beam to the photodetector is kept low and the error of 

the output signal of the photodetector is kept small. 

Note that when there is no inclination of the prism 

20 140 and the optical axis of the light beam striking the 

prism 140 changes by exactly an angle Si, the optical 

axis of the light beam emitted from the first surface 

133a of the third prism 133 changes by exactly 0.48 Si. 

Further, the light beam from the direction of the 

25 emitted light beam is reflected by the film 134 and is 
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emitted from the third surface 133c of the third prism 

133, the optical axis of this emitted light beam changes 

by exactly 0.48 Si. 

The smaller the beam magnification ~' the smaller 

5 the deviation of the optical axis of the light beam 

emitted from the third surface 133c of the third prism 

133. 

For exampie, in the case of a beam magnification ~ 

of 1, in the case of a prism of a so-called usual 

10 11 combined mirror" type, when the prism is tilted, the 

change of the optical axis of the light beam emitted from 

the third surface 133c of the third prism 133 is 0 or 

substantially 0. 

15 

Second Embodiment 

Figure 12 is a schematic view of, the configuration 

of a second embodiment of an optical element according to 

the present invention. 

This prism 160 includes a first prism 161 having a 

first refractive index, a second prism 162 having a 

20 second refractive index, and a film 164. 

25 

The first prism 161 comprises a first surface l6la 1 

a second surface 161b, and a third surface 161c. 

The second prism 162 comprises a first surface 162a, 

a second surface 162b, and a third surface 162c. 

The third surface 16lc of the first prism 161 is 
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joined with the second surface 162b of the second prism 

162 with the film 164 in between. The film 164 may be for 

example a polarization film or a translucent film. 

The prism 160 is struck by and shapes an incident 

5 light beam from the first surface 16la of the first prism 

161, reflects the light beam refracted at the first 

surface 161a of the first prism 161 at the second surface 

161b of the first prism 161, refracts the light beam 

reflected at the second surface 161b of the first prism 

10 161 at the joined surfaces of the first prism 161 and the 

second prism 162 for achromatic correction, and refracts 

the light beam refracted at the joined surfaces at the 

first surface 162a of the second prism 162 to form an 

emitted light beam. In this way, the prism 160 has 

15 functions of beam shaping and achromatic c~rrection. 

The first prism 161 and the second prism 162 are 

formed so that the direction of the incident light beam 

and the direction of the emitted light beam 

perpendicularly or substantially perpendicularly interset 

20 in the same plane. 

The prism 160 is struck by the light beam from the 

direction of the above light beam emitted from the first 

surface 162a of the second prism 162, reflects the light 

beam refracted at the first surface 162a of the second 

25 prism 162 at the film 164, refracts the light beam 
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reflected at the film 164 at the third surface 162c of 

the second prism 162, and emits it in a direction 

parallel to or a direction substantially parallel to the 

direction of the incident light beam and in a direction 

5 opposite to or a direction substantially opposite to the 

direction of the incident light beam. 

In this way, the prism 160 has the function of beam 

splitting. In addition, by provision of the reflecting 

surface 161b in the forward path, if the prism 160 tilts, 

10 the change of the optical axis of the light beam emitted 

from the third surface of the prism 160 is kept small. 

Further, the angles e and a21 to a24 are set so as 

to obtain the above characteristics of the prism 160. 

In the prism 160, the plane defined by the direction 

15 of the incident light beam and the direction of the 

emitted light beam perpendicularly or substantially 

perpendicularly intersects the first surface 161a, the 

second surface 161b, and the third surface 16lc of the 

first prism 161 and the first surface 162a, the second 

20 surface 162b, and the third surface 162c of the second 

prism 162. 

As an example, the incident light beam is comprised 

of a laser beam from a semiconductor laser, and the beam 

magnification in the plane defined by the direction of 

25 the incident light beam and the direction of the emitted 
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light beam is approximately 1.5 to approximately 2.2. 

Preferably, the semiconductor laser generates the 

first incident light beam, and the beam magnification in 

the plane defined by the direction of the incident light 

5 beam and the direction of the emitted light beam is 

approximately 1.9 to approximately 2.1. 

Figure 13 is a schematic view of the configuration 

of an optical pick-up including the prism 160 of Fig. 12. 

Note that the same reference numerals are assigned to the 

10 same components as in the optical pick-up 51 of Fig. 3, 

and explanations of these same components are suitably 

omitted. 

The optical pick-up 52 comprises a semiconductor 

laser 4, a collimator lens 5, an optical element, that 

15 is, a beam shaping prism 160, an objective lens 2, a 

condenser lens 6, a cylindrical lens 7, a photodetector 

8, a focusing actuator 2F, a tracking actuator 2T, and a 

lens holder 2H. 

The semiconductor laser 4 emits a linearly polarized 

20 laser beam to the collimator lens 5. 

The collimator lens 5 collimates the laser beam from 

the semiconductor laser 4 to make it a parallel beam and 

emits it to the beam shaping prism 160. 

The beam shaping prism 160 shapes the laser beam 

25 from the collimator lens 5 and emits it to the objective 
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lens 2. 

The objective lens 2 converges the laser beam from 

the beam shaping prism 160 and directs it to an optical 

disk 80 to form a beam spot on the recording surface of 

5 the optical disk 80. 

In addition, the objective lens 2 returns the laser 

beam reflected at the optical disk 80 (reflected laser 

beam) to the beam shaping prism 160. 

The beam shaping prism 160 is struck by the laser 

10 beam from the objecti~e lens 2, reflects it by a film 

164, and emits it to the condenser lens 6. 

15 

20 

25 

The condenser lens 6 converges the light beam from 

the shaping prism 160 and emits it to the cylindrical 

lens 7. 

The cylindrical lens 7 passes the light beam from 

the condenser lens 6 and emits it to the photodetector 8. 

The photodetector 8 receives the laser beam from the 

beam shaping prism 160 at the receiving unit and 

generates an output signal. 

The laser beam of the semiconductor laser 4 has a 

spread angle in the vertical direction different from 

that in the horizontal direction, so the sectional shape 

of the output laser beam is elliptical or near 

elliptical. 

The beam shaping prism 160 changes the sectional 
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shape of the laser beam from the semiconductor laser 4 

from an ellipse to a circle at the incidence surface 16la 

to make the diameter of the beam in the long axis 

direction and short axis direction equal or substantially 

5 equal. In this way, the beam shaping prism 160 spreads 

the input light beam in one direction. 

Further, the beam shaping prism 160 has the function 

of beam splitting. It reflects the light beam passed 

through the incidence surface 161a at the reflecting 

10 surface 16lb, passes it through the film 164 and the 

incidence-emission surface 162a, and emits it to the 

objective lens 2. Further, the light beam reflected at 

the optical disk 80 is emits from the objective lens 2. 

It reflects this emits light beam at the film 164 and 

15 emits it to the photodetector 8. 

The beam shaping prism 160 includes a first prism 

161 having a first refractive index and a second prism 

162 having a second refractive index. Since the beam 

shaping prism 160 comprises the first prism 161 and the 

20 second prism 162 joined together, even if the wavelength 

A of the light beam output from the semiconductor laser 4 

varies, a change of the optical axis due to this 

wavelength variation is suppressed, that is, there is an 

achromatic correction function. 

25 Further, the beam shaping prism 160, by provision of 
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the reflecting surface 16lb in the forward path, keeps 

small the change of the optical axis of the light beam 

emitted from the third surface 162c and keeps small the 

positional deviation of the beam at the receiving surface 

5 of the photodetector 8 when the prism 160 is tilted. 

Furthermore, by making the optical axis of the light 

beam emitted from the third surface 162c of the second 

prism 162 opposite in direction to the direction of the 

incident light beam, it is possible to arrange the 

10 semiconductor laser 4 and collimator 5 and the 

photodetector 8 and condenser lens 6 aligned in the 

direction of the disk rotation axis and possible to make 

the optical pick-up 52 smaller. 

15 

Third Embodiment 

Figure 14 is a schematic view oE the configuration 

of a third embodiment of an optical element according to 

the present invention. 

This prism 170 includes a first prism 171 and a 

second prism 172 having a first refractive index, a third 

20 prism 173 having a second refractive index, and a film 

174. 

The first prism 171 comprises a first surface 17la, 

a second surface 17lb, and a third surface 171c. 

The second prism 172 comprises a first surface 172a 

25 and a second surface 172b. 
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The third prism 173 comprises a first surface 173a 

provided with a film 174 and a second surface 173b. 

The third surface 171c of the first prism 171 is 

joined with the first surface 172a of the second prism 

5 172. 

The second surface 173b of the third prism 173 is 

joined with the second surface 172b of the second prism 

172. 

The film 174 may be a polarization film or a 

10 translucent film. 

The prism 170 is struck by and shapes an incident 

light beam from the first surface 171a of the first prism 

171, reflects the light beam refracted at the first 

surface l?la of the first prism 171 at the second surface 

15 17lb of the first prism 171, passes the light beam 

reflected at the second surface l?lb of the first prism 

171 through the first joined surfaces of the first prism 

171 and the second prism 172, refracts the light beam 

passed through the first joined surfaces at the second 

20 joined surfaces where the second prism 172 and the third 

prism 173 are joined for achromatic correction, and 

passes the light beam refracted at the second joined 

surfaces through the first surface 173a of the third 

prism 173 and the film 174 to form an emitted light beam. 

25 In this way, the prism 170 has the functions of beam 
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shaping and achromatic correction. 

The first prism 171, the second prism 172, and the 

third prism 173 are formed so that the direction of the 

incident light beam and the direction of the emitted 

5 light beam perpendicularly or substantially 

perpendicularly intersect in the same plane. 

The film 174 reflects the light beam from the 

direction of the above emitted light beam to a direction 

parallel to or a direction substantially parallel to the 

10 direction of the incident light beam and in a direction 

opposite to or a direction substantially opposite to the 

direction of the incident light beam. 

In this way, the prism 170 has the function of beam 

splitting. Further, by providing the reflecting surface 

15 17lb in the forward path, if the pri~m 170 tilts, it is 

possible to keep small the change of the optical axis of 

the light beam reflected at the film 174. 

20 

Further, the angles e and a31 to a34 are set so as 

to obtain the above characteristics of the prism 170. 

Further, in the prism 170, by adjusting the length 

of the second prism 172 in the forward path direction, it 

becomes possible to adjust the distance between the 

optical axis of the incident light beam and the optical 

axis of the light beam reflected at the film 174. 

25 The plane defined by the direction of the incident 
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light beam and the direction of the emitted light beam 

perpendicularly or substantially perpendicularly 

intersects the first surface 17la, the second surface 

17lb, and the third surface 17lc of the first prism 171, 

5 the first surface 172a and the second surface 172b of the 

second prism 172, and the first surface 173a and the 

second surface 173b of the third prism 173. 

For example, the incident light beam is comprised of 

a laser beam from a semiconductor laser, and the beam 

10 magnification in the plane defined by the direction of 

the incident light beam and the direction of the emitted 

light beam is approximately 1.5 to approximately 2.2. 

Preferably, the semiconductor laser generates the 

first incident light beam, and the beam magnification in 

15 the plane defined by the direction of the incident light 

beam and the direction of the emitted light beam is 

approximately 1.9 to approximately 2.1. 

Figure 15 is a schematic view of the configuration 

of an optical pick-up including the prism 170 of Fig. 14. 

20 Note that the same reference numerals are assigned to 

components the same as in the optical pick-up of Fig. 3, 

and explanations of these same components are suitably 

omitted. 

The optical pick-up 53 comprises a semiconductor 

25 laser 4, a collimator lens 5, an optical element, that 
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is, a beam shaping prism 170, an objective lens 2, a 

condenser lens 6, a cylindrical lens 7, a photodetector 

8, a focusing actuator 2F, a tracking actuator 2T, and a 

lens holder 2H. 

The semiconductor laser 4 outputs a linearly 

polarized laser beam to the collimator lens 5. 

The collimator lens 5 collimates the laser beam from 

the semiconductor laser 4 to make it a parallel beam and 

emits it to the beam shaping prism 170. 

The beam shaping prism 170 shapes the laser beam 

from the collimator lens 5 and emits it to the objective 

lens 2. 

The objective lens 2 converges the laser beam from 

the beam shaping prism 170 and emits it to an optical 

15 disk 80 to form a beam spot on the r~cording surface of 

20 

the optical disk 80. 

Further, the objective lens 2 returns the laser beam 

reflected from the optical disk 80 (reflected laser beam) 

to the beam shaping prism 170. 

The beam shaping prism 170 is struck by the laser 

beam from the objective lens 2, reflects the incident 

light beam at a film 174, and emits it to the condenser 

lens 6. 

The condenser lens 6 converges the light beam from 

25 the beam shaping prism 170 and emits it to the 
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cylindrical lens 7. 

The cylindrical lens 7 passes the light beam from 

the condenser lens 6 and emits it to the photodetector 8. 

The photodetector 8 receives the laser beam from the 

5 beam shaping prism 170 at the receiving unit and 

generates an output signal. 

The laser beam from the semiconductor laser 4 has a 

spread angle in the vertical direction different from 

that in the horizontal direction, so the sectional shape 

10 of the output laser beam is elliptical or near 

elliptical. 

The beam shaping prism 170 changes the sectional 

shape of the laser beam output from the semiconductor 

laser 4 from an ellipse to a circle at an incidence 

15 surface 171a to make the diameter of the beam in the long 

axis direction and short axis direction equal or 

substantially equal. In this way, the beam shaping prism 

170 spreads the input light beam in one direction. 

Further, the beam shaping prism 170 also has the 

20 function of beam splitting. It reflects a light beam 

passed through the incidence surface 171a at the 

reflecting surface 17lb, passes it through the second 

prism 172, the third prism 173, and the film 174, and 

emits it to the objective lens 2. At the same time, the 

25 light beam reflected at the optical disk 80 is from the 
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objective lens 2. The prism reflects this light beam at 

the film 174 and emits it to the photodetector 8. 

The beam shaping prism 170 includes a first prism 

171 having a first refractive index and a second prism 

5 172 having a second refractive index. Since the beam 

shaping prism 170 comprises the second prism 172 and the 

third prism 173 joined together, even if the waveleng~h A 

of the light beam from the semiconductor laser 4 varies, 

a change of the optical axis due to this wavelength 

10 variation is suppressed, i.e., there is a so-called 

achromatic correction function. 

Further, the beam shaping prism 170, by provision of 

the reflecting surface 17lb in the forward path, keeps 

small the change of the optical axis of the light beam 

15 reflected at the film 174 and keeps small the positional 

deviation of the beam on the receiving surface of the 

photodetector 8 when the prism 170 tilts. 

Further, by making the optical axis of the light 

beam reflected at the film 174 opposite in direction from 

20 the direction of the incident light beam, it is possible 

to arrange the semiconductor laser 4 and collimator 5 and 

the photodetector 8 and condenser lens 6 aligned along 

the direction of the disk rotation axis and possible to 

make the optical pick-up 53 smaller. 

25 Fourth Embodiment 
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Figure 16 is a schematic view of the configuration 

of a fourth embodiment of an optical element according to 

the present invention. The prism 180 is a modification of 

the prism 170 of Fig. 14 and the prism 140 of Fig. 7. 

This prism 180 includes a first prism 181 having a 

first refractive index, a second prism 182 having a 

second refractive index, and a film 184. 

The first prism 181 comprises a first surface 181a, 

a second surface lBlb, and a third surface 181c. 

The second prism 182 comprises a first surface 182a 

and a second surface 182b provided with a film 184. 

The third surface 181c of the first prism 181 is 

joined with the first surface 182a of the second prism 

182. 

The film 184 may be a polarization film or a 

translucent film. 

The prism 180 is struck by and shapes an incident 

light beam from the first surface 181a of the first prism 

181, reflects the light beam refracted at the first 

20 surface 181a of the first prism 181 at the second surface 

18lb of the first prism 181, refracts the light beam 

reflected at .the second surface 181b of the first prism 

181 at the joined surfaces of the first prism 181 and the 

second prism 182 for achromatic correction, and passes 

25 the light beam refracted at the joined surfaces through 
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the second surface 182b and the film 184 of the second 

prism 182 to form an emitted light beam. 

The first prism 181 and the second prism 182 are 

formed so that the direction of the incident light beam 

5 and the direction of the emitted light beam 

perpendicularly or substantially perpendicularly 

intersect in the same plane. 

The film 184 reflects the light beam from the 

direction of the above emitted light beam to a direction 

10 parallel to or a direction substantially parallel to the 

direction of the incident light beam and in a direction 

opposite to or a direction substantially opposite to the 

direction of the incident light beam. 

The plane defined by the direction of the incident 

15 light beam and the direction of the e;mitted light beam 

perpendicularly or substantially perpendicularly 

intersects the first surface 181a, _the second surface 

18lb, and the third surface 18lc of the first prism 181 

and the first surface 182a and the second surface 182b of 

20 the second prism 182. 

For example, the incident light beam is comprised of 

a laser beam from a semiconductor laser, and the beam 

magnification in the plane defined by the direction of 

the incident light beam and the direction of the emitted 

25 light beam is approximately 1.5 to approximately 2.2. 
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Preferably, the semiconductor.laser generates the 

first incident light beam, and the beam magnification in 

the plane defined by the direction of the incident light 

beam and the direction of the emitted light beam is 

5 approximately 1.9 to approximately 2.1. 

Figure 17 is a schematic view of the configuration 

of an optical pick-up including the prism 180 as shown of 

Fig. 16. Note that the same reference numerals are 

assigned to components the same as in the optical pick-up 

10 of Fig. 3, and explanations of these same components are 

suitably omitted. 

The optical pick-up 54 comprises a semiconductor 

laser 4, a collimator lens 5, an optical element, that 

is, a beam shaping prism 180, an objective lens 2, a 

15 condenser lens 6, a cylindrical lens /, a photodetector 

8, a focusing actuator 2F, a tracking actuator 2T, and a 

lens holder 2H. 

20 

The semiconductor laser 4 emits a linearly polarized 

laser beam to the collimator lens 5. 

The collimator lens 5 collimates the laser beam from 

the semiconductor laser 4 to make it a parallel beam and 

emits it to the beam shaping prism.180. 

The beam shaping prism 180 shapes the laser beam 

from the collimator lens 5 and emits it to the objective 

25 lens 2. 
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The objective lens 2 converges the laser beam from 

the beam shaping prism 180 and emits it to an optical 

disk 80 to form a beam spot on the recording surface of 

the optical disk 80. 

Further, the objective lens 2 returns the light beam 

comprised of the laser beam reflected at the optical disk 

80 (reflected laser beam) to the beam shaping prism 180. 

The beam shaping prism 180 is struck by the light 

beam from the objective lens 2, reflects the incident 

10 light beam at a film 184, and emits it to the condenser 

15 

lens 6. 

The condenser lens 6 converges the light beam from 

the beam shaping prism 180 and emits it to the 

cylindrical lens 7. 

The cylindrical lens 7 passes the light beam coming 

from the condenser lens 6 and emits it to the 

photodetector 8. 

The photodetector 8 receives the laser beam from the 

beam shaping prism 180 at the receiving unit and 

20 generates an output signal. 

The laser beam from the semiconductor laser 4 has a 

spread angle in the vertical direction different from 

that in the horizontal direction, so the sectional shape 

of the output laser beam is elliptical or near 

25 elliptical. 
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The beam shaping prism 180 changes the sectional 

shape of the laser beam from the semiconductor laser 4 

from an ellipse to a circle at the incidence surface 181a 

to make the diameter of the beam in the long axis 

5 direction and short axis direction equal or substantially 

equal. In this way, the beam shaping prism 180 spreads 

the input light beam in one direction. 

Further, the beam shaping prism 180 has the function 

of beam splitting. It reflects a light beam passed 

10 through the incidence surface 181a at the reflecting 

surface 181b, passes it through the second prism 182 and 

the film 184, and emits it to the objective lens 2. At 

the same time, the light beam reflected at the optical 

disk 80 is from the objective lens 2. The prism reflects 

15 this light beam at the film 184 and e~its it to the 

photodetector 8. 

The beam shaping prism 180 includes a first prism 

181 having a first refractive index and a second prism 

182 having a second refractive index. Since the beam 

20 shaping prism 180 comprises the first prism 181 and the 

second prism 182 joined together, even if the wavelength 

A of the light beam emitted from the semiconductor laser 

4 varies, a change of the optical axis due to this 

wavelength variation is suppressed, and there is a so-

25 called achromatic correction function. 
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Further, the beam shaping prism 180, by provision of 

the reflecting surface 181b in the forward path, keeps 

small the change of the optical axis of the light beam 

reflected at the film 184 and keeps small the positional 

5 deviation of the beam on the receiving surface of the 

photodetector 8 when the prism 180 tilts. 

Furthermore, by making the optical axis of the light 

beam reflected at the film 184 opposite in direction to 

the direction of the incident light beam, it is possible 

10 to arrange the semiconductor laser 4 and collimator 5 and 

the photodetector 8 and condenser lens 6 aligned in the 

direction of the disk rotation axis and possible to make 

the optical pick-up 54 smaller. 

Note that the above embodiments are examples of the 

15 present invention. The present invention is not limited 

to the above embodiments. 

According to the present invention, there is 

provided an optical pick-up capable of keeping small the 

change of the optical axis of the light beam emitted to 

20 the photodetector and an optical element capable of being 

used in the optical pick-up. 

In addition, in the optical pick-up according to the 

present invention, because the optical element reflects 

the light beam from the emitted light beam to a direction 

25 opposite to the direction of the incident light beam, the 
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laser and photodetector can be arranged on the same side 

of the optical element and therefore the optical pick-up 

can be made smaller compared with the case of aligning 

the laser and photodetector on different sides of the 

5 optical element. 

Note that the present invention is not limited to 

the above embodiments and includes modifications within 

the scope of the claims. 
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What is claimed is: 

l. An optical element comprising: 

a first prism having a first refractive index 

and including a first incidence surface, a first emission 

surface forming a first angle with the first incidence 

surface, and a first reflection surface facing the first 

incidence surf ace and forming a second angle with the 

first emission surface; 

a second prism having a second refractive index 

and including a second incidence surface in contact with 

the first emission surface, and a second emission surface 

facing the second incidence surface; 

a third prism having the second refractive 

index and including a third incidence surface in contact 

with the second emission surface, a first incidence-

emission surface forming a fourth angl.e with the third 

incidence surface, and a third emission surface forming a 

fifth angle with the third incidence surface; 

a film between the second emission surf ace and 

the third incidence surface and cooperating with the 

second emission surface and the third incidence surface to 

emit the light beam striking the third incidence surface 

from the second emission surface as a first emitted light 

beam through the first incidence-emission surface, and to 

emit a second incident light beam striking the third 

incidence surface from the first incidence-emission 
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surface as a second emitted light beam through the third 

emission surface; and 

wherein the first prism shapes a first incident 

light beam with a wavelength striking the first incidence 

surface at an incident angle, and makes the light beam 

reflected at the first reflection surface parallel to the 

optical. axis of the second prism and strike the second 

incidence surface, and 

wherein the first emission surface and the 

second incidence surface are defined so as to cancel a 

change of an optical. axis caused by a variation of the 

wavel.ength of the light beam. 

2. An optical element as set forth in claim 1, 

wherein said first incident light beam and said first 

emitted light beam are in the same plane. 

3. An optical. element as set forth in claim 1 or 

2, wherein the plane defined by the direction of said 

first incident light beam and the direction of said first 

emitted light beam substantiall.y pe:r:pend.icularly 

intersects said first incidence surface, said first 

refl.ection surface, and said first emission surface of 

said first prism, said second incidence surface and said 

second emission surface of said second prism, and said 

third incidence surface, said first incidence-emission 

surface, and said third emission surface of said third 

prism. 
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4. An optical element as set forth in claim 1, 2 

or 3, wherein said incidence angle; said first and second 

refractive indexes; said first angle formed by said first 

incidence surface and said first emission surface; said 

second angle formed by said first reflection surf ace and 

said first emission surface; and said fourth angle formed 

by said third incidence surface and said first emission 

surface, are defined so that the direction of said first 

incident light beam is substantially opposite and parallel 

to the direction of said second emitted light beam; and 

the direction of said first incident light beam 

is substantially perpendicular with the direction of said 

first emitted light beam. 

5. An optical element as set forth in any one of 

the preceding claims, wherein the beam magnification in 

the plane defined by the direction of the first incident 

light beam and the direction of said first emitted light 

beam is approximately 1.5 to approximately 2.2. 

6. An optical element as set forth in any one of 

the preceding claims, wherein said second prism comprises 

a triangular prism of which said second incidence surface 

directly intersects with said second emission surface. 

7. An optical element as set forth in any one of 

ciaims l to 5, wherein said second prism comprises a 
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quadrilateral prism of which said second incidence surface 

and said second emission surface are apart from each 

other. 

8 . An optical element as set forth in any one of 

the preceding claims, wherein said film comprises a 

translucent film or a polarization film. 

9. An optical pick-up comprising 

an optical element, 

a light source for generating a light beam to 

strike the optical element, 

an objective lens for converging the light beam 

emitted from the optical element, and 

a photodetector for detecting the emitted light 

beam from the optical element, 

wherein the optical element comprises: 

a first prism having a first refractive index 

and including a first incidence surface, a first emission 

surface forming a first angle with the first incidence 

surface, and a first reflection surface facing the first 

incidence surface and forming a second angle with the 

first emission surface; 

a second prism having a second refractive index 

and including a second incidence surface in contact with 

the first emission surface, and a second emission surface 

£acing the second incidence surface; 
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a third prism having the second refractive 

index and including a third incidence surface in contact 

with the second emission surface, a first incidence-

emission surf ace fo:rm.ing a fourth angle with the third 

incidence surface, and a third emission surface forming a 

fifth angle with the third incidence surface; 

a film between the second emission surf ace and 

the third incidence surface and cooperating with the 

second emission surface and the third incidence surface to 

emit the light beam striking the third incidence surface 

from the second emission surface as a first emitted light 

beam through the first incidence-emission surface, and to 

emit a second incident light beam striking the third 

incidence surface from the first incidence-emission 

surface as a second emitted light beam through the third 

emission surface; wherein 

the first prism shapes a first incident light 

beam with a wavelength striking the first incidence 

surface at an incident angle, and makes the light beam 

reflected at the first reflection surface parallel to the 

optical. axis of the second prism and strike the second 

incidence surface; 

the first emission surface and the second 

incidence surf ace are defined so as to cancel a change of 

an optical axis caused by a variation of the wavelength of 

the light beam, and 
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wherein the optical element is formed so that 

the first incident liqht beam and the first emitted light 

beam are in the same plane; the plane defined by the 

direction of said first incident light beam and the 

direction of said first emitted light beam substantially 

perpendicularly intersects the first incidence surface, 

the first reflection surface, and the first emission 

surface of the first prism, the second incidence surface 

and the second emission surface of the second prism, and 

the third incidence surface, the first incidence-emission 

surface, and the third emission surface of the third 

prism; the direction of the first incident liqht beam is 

substantial.ly opposite and parallel to the direction of 

the second emitted light beam; and the direction of the 

first incident light beam is substantially perpendicular 

with the direction of the first emitted liqht beam; and 

wherein the liqht source is positioned in front 

of the first incidence surface of the first prism, 

the objective lens is positioned in front of 

the first incidence-emission surface of the third prism, 

and 

the photodetector is positioned in front of the 

third emission surface of the third prism. 

10. An optical pick-up as set forth in claim 9, 

wherein: 
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said light source comprises a semiconductor 

laser that generates said first incident light beam; 

the beam magnification in the plane defined by 

the direction of the first incident light beam and the 

direction of said first emitted light beam is 

approximately 1.9 to approximately 2.1; and 

said first prism shapes the first incident 

light beam with a wavelength striking said first incidence 

surface at an incident angle substantially into a circular 

light beam. 

11. An optical pick-up as set forth in claim 9 or 

10, wherein said film comprises a translucent film or a 

polarization film. 

12. An optical element comprising: 

a first prism having a first refractive index 

and including a first incidence surface, a first emission 

surface fo:i::ming a first angle with the first incidence 

surface, and a first reflection surface forming a second 

angle with the first incidence surface; 

a second prism having a second refractive index 

and including a second incidence surface in contact with 

the first emission surface, a first incidence-emission 

surface fo:r.ming a third angle with the second incidence 

surf ace, and a second emission surface forming a fourth 

angle with the second incidence surface; 
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a film between the first emission surface and 

the second incidence surface and cooperating with the 

first emission surface and the second incidence surface to 

emit the light beam striking the second incidence surface 

from the first emission surface as a first emitted light 

beam through the first incidence-emission surface, and to 

em.it a second incident light beam striking the second 

incidence surface from the first incidence-emission 

surface as a second emitted light beam through the second 

emission surface, and 

wherein the first prism shapes a first incident 

light beam with a wavelength striking the first incidence 

surface at an incident angle, and makes the light beam 

reflected at the first reflection surface parallel to the 

optical axis of the second prism and strike the second 

incidence surface, and 

the first emission surface and the second 

incidence surface are defined so as to cancel a change of 

an optical axis caused by a variation of the wavelength of 

the light beam. 

13. An optical element as set forth in claim 12 

wherein said first incident light beam and said first 

emitted light beam are in the same plane. 

14. An optical element as set forth in claim 12 or 

13 , wherein the plane defined by the direction of said 

first incident light beam and the direction of said first 
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emitted light beam substantially perpendicularly 

intersects said first incidence surface, said first 

reflection surface, and said first emission surface of 

said first prism, and said second incidence surface, said 

first incidence-emission surface, and said second emission 

surface of said second prism. 

15. An optical element as set forth in claim 12, 13 

or 14, wherein said incidence angle of said first incident 

light beam; said first and second refractive indexes; said 

first angle fo:cmed by said first incidence surface and 

said first emission surface; said second angle formed by 

said first reflection surface and said first incidence 

surface; said third angle formed by said first 

incidence-emission surface and said second incidence 

surface; and 

said fourth angle formed by said second 

incidence surf ace and said second emission surface, are 

defined so that the direction of said first incident light 

beam is substantially opposite and parallel to the 

direction of said second emitted light beam; and 

the direction of said first incident light beam 

is substantia1ly perpendicular with the direction of said 

first emitted light beam. 

16. An optical element as set forth in any one of 

claims 12 to 15, wherein the beam magnification in the 

p1ane defined by the direction of the first incident 1iqht 
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beam and the direction of said first emitted light beam is 

approximately 1.5 to approximately 2.2. 

l 7 . An optical element as set forth in any one of 

claims 12 to 16, wherein said film comprises a translucent 

film or a polarization film. 

18. An optical pick-up comprising: 

an optical element; 

a light source for generating a light beam to 

strike the optical element; 

an objective lens for converging the light beam 

emitted from the optical element; and 

a photodetector for detecting the emitted light 

beam from the optical element, 

wherein the optical element comprises 

a first prism having a first refractive index 

and including a first incidence surface, a first emission 

surface fo:cming a first angle with the first incidence 

surface, and a first reflection surface forming a second 

angle with the first incidence surface; 

a second prism having a second refractive index 

and including a second incidence surface in contact with 

the first emission surface, a first incidence-emission 

surface fo:cming a third angle with the second incidence 

surface and a second emission surface forming a fourth 

angle with the second incidence surface; 
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a film between the first emission surface and 

the second incidence surface and cooperating with the 

first emission surface and the second incidence surf ace to 

em.it the light beam striking the second incidence surface 

from the first emission surface as a first emitted light 

beam through the first incidence-emission surface, and to 

emit a second incident light beam striking the second 

incidence surface from the first incidence-emission 

surface as a second emitted light beam through the second 

emission surface; wherein 

the first prism shapes a first incident light 

beam with a wavelength striking the first incidence 

surface at an incident angle, and makes the l.ight beam 

reflected at the first reflection surface parallel to the 

optical axis of the second prism and strike the second 

incidence surface; 

the first emission surface and the second 

incidence surf ace are defined so as to cancel a change of 

an optical axis caused by a variation of the wavelength of 

the light beam, and 

wherein the optical element is formed so that 

the first incident light beam and the first emitted light 

beam are in the same plane; 

the plane defined by the direction of the first 

incident light beam and the direction of the first emitted 

light beam substantially perpendicularly 
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intersects the first incidence surf ace, the first 

reflection surface, and the first emission surface of the 

first prism, and the second incidence surface, the first 

incidence-emission surface, and the second emission 

surface of the second prism; and 

the direction of the first incident light beam 

is substantially opposite and parallel to the direction of 

said second emitted light beam, and 

the direction of the first incident light beam is 

substantially perpendicular with the direction of the 

first emitted light beam; and 

wherein the light source is positioned in front 

of the first incidence surface of the first prism, 

the objective lens is positioned in front of 

the first incidence-emission surf ace of the second prism, 

and 

the photodetector is positioned in front of the 

second emission surface of the second prism. 

19. An optical pick-up as set forth in claim 18, 

wherein: 

said light source is a semiconductor laser that 

generates said first incident light beam; 

the beam magnification in the plane defined by 

the direction of the first incident 1ight beam and the 

direction of said first emitted J.iqht beam is 

approximately 1.9 to approximately 2.1; and 
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said first prism shapes the first incident 

light beam with a wavelength striking said first incidence 

surface at an incident angle substantially into a circular 

light beam. 

20. An optical pick-up as set forth in claim lB or 

19, wherein said fil.m comprises a translucent film or a 

polarization film. 

21. An optical element comprising: 

a first prism having a first refractive index 

and including a first incidence surface, a first emission 

surface fo:cning a first angle with the first incidence 

surface, and a first reflection surface facing the first 

incidence surface and forming a second angl.e with the 

first emission surface; 

a second prism having the first refractive 

index and including a second incidence surface in contact 

with the first emission surface, and a second emission 

surface facing the second incidence surface and forming a 

third angle with the second incidence surface, 

a third prism having a second refractive index 

and including a third incidence surface in contact with 

the second emission surface, a third emission surface 

facing the third incidence surf ace f o.rming a fourth angle 

with the third incidence surface; 

a fi1m attached on the third emission surface 

of the third prism and cooperating with the third emission 
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surface to emit the light beam striking the third emission 

surf ace from the second emission surface as a first 

emitted light beam, and to reflect a second incident light 

beam striking the third emission surface as a first 

reflected light beam; 

wherein the first prism shapes a first incident 

light beam with a wavelength striking the first incidence 

surface at an incident angle, and makes the light beam 

reflected at the first reflection surface parallel to the 

optical axis of the second prism and strike the second 

incidence surface, and 

the second emission surf ace and the third 

incidence surf ace are defined so as to cancel a change of 

an optical axis caused by a variation of the wavelength of 

the light beam. 

22. An optical element as set forth in claim 21, 

wherein said first incident light beam and said first 

emitted light beam are in the same plane. 

23. An optical element as set forth in claim 21 or 

22, wherein the plane defined by the direction of said 

first incident 1iqht beam and the direction of said first 

emitted 1ight beam substantially perpendicularly 

intersects said first incidence surface, said first 

reflection surface, and said first emission surf ace of 

said first prism, said second incidence surface and said 

second emission surface of said second prism, and said 
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third incidence surface, and said third emission surface 

of said third prism. 

24. An optical element as set forth in claim 21, 22 

or 23, wherein said incidence angle of said first incident 

light beam; said first and second refractive indexes; said 

first angle formed by said first incidence surface and 

said first emission surface; said second angle fo:rmed by 

said first reflection surface and said first emission 

surface; said third angle formed by said second incidence 

surface and said second emission surface; and said fourth 

angle fo:rmed by said third incidence surface and said 

third emission surface, are defined so that the direction 

of said first incident light beam is substantially 

opposite and parallel. to the direction of said first 

reflected light beam; and the direction of said first 

incident light beam is substantially perpendicular with 

the direction of said first emitted light beam. 

25. An optical element as set forth in any one of 

claims 21 to 24 1 wherein the beam magnification in the 

plane defined by the direction of the first incident light 

beam and the direction of said first emitted light beam is 

approximately 1.5 to approximately 2.2. 

26. An optical element as set forth in any one of 

claims 21 to 25, wherein said film comprises a translucent 

film or a polarization film. 

27. An optical pick-up comprising: 



11111111 f 111111111111111111111 -85-
* C L M S * 

an optical element; 

a light source for generating a light beam to 

strike the optical element; 

an objective lens for converging the light beam 

emitted from the optical element; and 

a photodetector for detecting the emitted light 

beam from the optical element, 

wherein the optical element comprises; 

a first prism having a first refractive index 

and including a first incidence surface, a first emission 

surface forming a first angle with the first incidence 

surface, and a first reflection surface facing the first 

incidence surface and forming a second angle with the 

first emission surface; 

a second prism having the first refractive 

index and including a second incidence surface in contact 

with the first emission surface, and a second emission 

surf ace facing the second incidence surface and forming a 

third angle with the second incidence surface; 

a third prism having a second refractive index 

and incl.uding a third incidence surface in contact with 

the second emission surf ace, a third emission surf ace 

facing the third incidence surface forming a fourth angle 

with the third incidence surface; 

a film attached on the third emission surface 

of the third prism and cooperating with the third emission 
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surface to emit the light beam striking the third emission 

surf ace from the second emission surface as a first 

emitted light beam, and to reflect a second incident light 

beam striking the third emission surface as a first 

reflected light beam; 

wherein the first prism shapes a first incident 

light beam with a wavelength striking the first incidence 

surface at an incident angle, and makes the light beam 

reflected at the first reflection surface parallel to the 

optical axis of the second prism and strike the second 

incidence surface, 

the second emission surf ace and the third 

incidence surf ace are defined so as to cancel a change of 

an optical axis caused by a variation of the wavelength of 

the light beam, 

and 

wherein the optical element is formed so that 

the first incident light beam and the first emitted light 

beam are in the same plane; the plane defined by the 

direction of said first incident light beam and the 

direction of said first emitted light beam substantially 

perpendicul.arly intersects said first incidence surface, 

said first reflection surface, and said first emission 

surface of said first prism, said second incidence surface 

and said second emission surface of said second prism, and 
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said third incidence surf ace, and said third emission 

surface of said third prism; 

the direction of the first incident light beam 

is substantially opposite and parallel to the direction of 

said first reflected light beam; and 

the direction of said first incident light beam 

is substantially perpendicular with the direction of said 

first emitted light beam, and wherein 

the light source is positioned in front of the 

first incidence surface of the first prism; 

the objective lens is positioned in front of 

the third emission surface of the third prism along the 

direction of the first emitted light beam; and 

the photodetector is positioned in front of the 

third emission surface of the third prism along the 

direction of the first reflected light beam. 

28. An optical pick-up as set forth in claim 27, 

wherein 

said light source is a semiconductor laser that 

generates said incident light beam, 

the beam magnification in the plane defined by 

the direction of the first incident light beam and the 

direction of said first emitted light beam is 

approximately 1.9 to approximately 2.1, and 

said first prism shapes the first incident 

light beam with a wavelength striking said first incidence 
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surface at an incident angle substantially into a circular 

light beam. 

29. An optical pick-up as set forth in claim 27 or 

28, wherein said film comprises a translucent film or a 

polarization film. 

30. An optical element comprising: 

a first prism having a first refractive index 

and including a first incidence surface, a first emission 

surface forming a first angle with the first incidence 

surface, and a first reflection surface facing the first 

incidence surface and forming a second angl.e with the 

first emission surface, 

a second prism having the first refractive 

index and including a second incidence surf ace in contact 

with the first emission surface, and a second emission 

surface facing the second incidence surface and forming a 

third angle with the second incidence surface, 

a fi1m attached on the second emission surface 

of the second prism and cooperating with the second 

emission surface of the second prism to emit the light 

beam striking the second emission surface from the first 

emission surface as a first emitted light beam, and to 

reflect the second incident light beam striking the second 

emission surface as a first reflected light beam; and 

wherein 
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the first prism shapes a first incident light beam 

with a wavelength striking said first incidence surface at 

an incident angle, and makes the light beam reflected at 

the first reflection surf ace parallel to the optical axis 

of the second prism and strike the second incidence 

surface, 

the first emission surface and the second 

incidence surf ace are defined so as to cancel a change of 

an optical axis caused by a variation of the wavelength of 

the light beam. 

31. An optical element as set forth in claim 30, 

wherein said first incident light beam and said first 

emitted light beam are in the same plane. 

32. An optical element as set forth in claim 30 or 

31, wherein the plane defined by the direction of said 

first incident light beam and the direction of said first 

emitted light beam substantially perpendicularly 

intersects said first incidence surface, said first 

reflection surface, and said first emission surf ace of 

said first prism, and said second incidence surface and 

said second emission surface of said second prism. 

33. An optical element as set forth in claim 30, 31 

or 32, wherein said incidence angle of said first incident 

light beam, said first and second refractive indexes, said 

first angle formed by said first incidence surface and 

said first emission surface, said second angle formed by 
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said first reflection surface and said first emission 

surface, said third angle formed by said second incidence 

surface and said second emission surface, are defined so 

that the direction of said first incident light beam is 

substantially opposite and parallel to the direction of 

said first reflected light beam, and the direction of said 

first incident light beam is substantially perpendicular 

with the direction of said first emitted light beam. 

34. An optical element as set forth in any one of 

claims 30 to 33, wherein the beam magnification in the 

plane defined by the direction of the incident light beam 

and the direction of said first emitted light beam is 

approximately 1.5 to approximately 2.2. 

35 . An optical element as set forth in any one of 

claims 30 to 34, wherein said film comprises a translucent 

film or a polarization film. 

36. An optical pick-up comprising: 

an optical element; 

a light source for generating a light beam to 

strike the optical element; 

an objective lens for converging the light beam 

emitted from the optical element; and 

a photodetector for detecting the emitted light 

beam from the optical element, 

wherein the optica1 e1ement comprises: 
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a first prism having a first refractive index 

and including a first incidence surface, a first emission 

surface forming a first angle with the first incidence 

surface, and a first reflection surface facing the first 

incidence surface and forming a second angle with the 

first emission surface; 

a second prism having the first refractive 

index and including a second incidence surface in contact 

with the first emission surface, and a second emission 

surface facing the second incidence surface and forming a 

third angle with the second incidence surface; and 

a film. attached on the second emission surface 

of the second prism and cooperating with the second 

emission surface to emit the 1ight beam striking the 

second emission surface from the first emission surface as 

a first emitted 1ight beam, and to reflect a second 

incident light beam striking the second emission surface 

as a first reflected light beam; 

wherein the first prism shapes a first incident 

light beam with a wavelength striking the first incidence 

surface at an incident ang1e, and makes the 1ight beam 

reflected at the first reflection surface parallel to the 

optical axis of the second prism and strike the second 

incidence surface, 

the first emission surface and the second 

incidence surface are defined so as to cancel a change of 
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an optical axis caused by a variation of the wavelength of 

the light beam, and 

wherein the optical element is formed so that 

the first incident light beam and the first 

emitted light beam are in the same plane; 

the plane defined by the direction of the first 

incident light beam and the direction of the first emitted 

light beam substantially perpendicularly intersects the 

first incidence surface, the first reflection surface, and 

the first emission surface of the first prism, the second 

incidence surf ace and the second emission surface of the 

second prism; 

the direction of the first incident light beam 

is substantially opposite and parallel to the direction of 

the first reflected light beam; and the direction of the 

first incident light beam is substantially perpendicular 

with the direction of the first emitted light beam; and 

wherein: 

the light source is positioned in front of the 

first incidence surface of the first prism; 

the objective lens is positioned in front of 

the second emission surf ace of the second prism along the 

direction of said first emitted light beam; and 

the photodetector is positioned in front of the 

second emission surface of the second prism al.ong the 

direction of the first reflected 1iqht beam. 
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37. An optical pick-up as set forth in claim 36, 

wherein: 

said light source is a semiconductor laser that 

generates said first incident light beam; 

the beam magnification in the plane defined by 

the direction of the first incident light beam and the 

direction of said first emitted light beam is 

approximately 1.9 to approximately 2.1; and 

said first prism shapes the first incident 

light beam with a wavelength striking said first incidence 

surface at an incident angle substantially into a circular 

l.ight beam. 

38. An optical pick-up as set forth in claim 36 or 

37, wherein said film comprises a translucent film or a 

polarization film. 


