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MAGNETO-OPTICAL PICKUP APPARATUS AND
MAGNETO-OPTICAL RECORDING/REPRODUCING APPARATUS

The present invention relates to a magneto-optical
pickup apparatus for recording an information signal on

and/or reproducing such a signal from a magneto-optical
recording medium by utilising a magneto-optical effect such
as a magnetic Kerr effect or a Faraday effect and to a
magneto-optical recording and/or reproducing apparatus using
10 such pickup apparatus same.
Recently, in both light and magnetic field methods
of modulation are known in the recording of a signal onto a
magneto-optical recording medium. The magnetic field
modulation method has the advantage that it can achieve an
15 overwrite operation.

Figure 1 of the accompanying drawings shows a
conventional magneto-optical pickup apparatus using the
magnetic field modulation method.

| When a single-sided magneto-optical recording

PO medium 50 is loaded, an optical system including a laser

5 device 58, an objective lens 59 and the like is arranged
over the upper surface side of the single-sided magneto-
optical recording medium 50, and a magnetic field generator

{ 60 is arranged under the lower surface of the recording

25 medium 50.

A driving system (not shown) is arranged to drive
the optical system in focusing and tracking directions with
respect to the magneto-optical recording medium 50. Another
driving system (also not shown) is arranged to drive the

30 magnetic system in a direction of the arrows in figure 1 and
the tracking direction.

The magnetic field modulation method requires
reversal of the magnetic field to be carried out at high
speed and the inductance of the field coil makes a

35 sufficient excitation current difficult to obtain, with the
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result that the generated magnetic field strength is
limited. To offset this effect, the magnetic field
generator 60 has to be as close as practicable to the
recording magnetic layer 53 (to be described later) of the
single-sided magneto-optical recording medium 50.

The single-sided magneto-optical recording medium

50 is constituted by a sequentially stack of a dielectric
layer 52, the recording magnetic layer 53 formed of, eg, a
rare earth-transition metal alloy amorphous thin film, and

10 having a large magneto-optical effect, a dielectric layer
54, a reflecting layer 55 and a protection cover 56, on one
surface of a transparent substrate 51 formed of, eg,
polycarbonate. In this case, the thickness of the
transparent substrate 51 is uniform, eg, 1.2 mm.

15 The single-sided magneto-optical recording medium
50 is placed on a rotary disc (not shown), and a magnetic

field is applied by energisation of the magnetic field
generator 60 to the recording magnetic layer 53 of the
recording medium 50. The magnetic field to be applied is

20 reverse-controlled at high speed, and a laser beam emitted
from the laser device 58 is focused on the are of the
recording magnetic layer 53 which is subject to the magnetic
field, so that a region of the recording magnetic layer 53

| where the laser beam is focused can be magnetised, so that

25 an information signal can be overwritten in real time.

Along with an increase in information storage
capacity in recent years, a double-sided magneto-optical
recording medium which can record information signals on
both surfaces of the disc has been developéd.

30 A conventional double-sided magneto-optical
recording medium 70 as shown in figure 2 is constituted by
bonding a magneto-optical recording medium A obtained by
sequentially stacking a transparent.substrate 71a, a
dielectric layer 72a, a recording magnetic layer 73a, a

35 dielectric layer 74a and a reflecting layer 75a, and a
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magneto-optical recording medium B obtained by sequentially
stacking a transparent substrate 71b, a dielectric layer
72b, a recording magnetic layer 73b, a dielectric layer 74b
and a reflecting layer 75b by means of an adhesive 76. 1In
this double-sided magneto-optical recording medium 70, the
thickness of the transparent substrates 71a and 71b has to
be several mm to assure sufficient mechanical strength.
Since the recording medium 70 is constituted by stacking the
transparent substrates 7la and 71b, the recording magnetic
layer 73a and 73b and the like, the medium 70 is
significantly thicker then the single-sided magneto-optical
recording medium 50.

Attempting to use the conventional magneto-optical
pickup apparatus of the magnetic field modulation type shown
in figure 1 uses the double-sided magneto-optical recording
medium 70 poses the following problem. Since the optical
system is arranged above the upper surface of the double-
sided magneto-optical recording medium 70 and the magnetic
system is arranged below it, during recording onto the upper
magneto-optical recording medium A while the laser beam can
be focused on the recording magnetic layer 73a from the
upper surface side, but a magnetic field of sufficient
intensity cannot be applied from the magnetic field
generator 60 below the disc because of the thickness of the
disc. In the magnetic field modulation type magnetic field
generator, a high-frequency current responding to a high-
frequency data signal must be caused to flow through its
electromagnetic coil, but the inductance of the coil opposes
this so that the generated magnetic field is limited. 1In
addition, the distance between the magnetic field generator
60 and the recording magnetic layer 73a is large. For this
reason, it is very difficult to achieve double-sided
magneto-optical recording of a magnetic field modulation
method by the conventional technique.

It is an object of the present invention to
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provide a magneto-optical pickup apparatus, which can
perform recording/reproduction for a magneto-optical
recording medium with a simple arrangement, and in which the
optical system and the magnetic system can be arranged to
the same side of the medium.

According to a first aspect of the invention,
there is provided a magneto-optical pickup apparatus
characterised by comprising:

laser beam focusing means for focusing a laser
10 beam emitted from laser beam emission means onto a magneto-

optical recording medium; and
magnetic field generating means, arranged adjacent
to said laser beam focusing means, for generating a magnetic
field to be applied to said magneto-optical recording
15 medium, wherein said magnetic field generating means
comprises a plate through which the laser beam can pass, and
a coil pattern, formed on said plate for generating the
magnetic field.
A second aspect of the invention provides a
20 magneto-optical recording/reproducing apparatus for
recording/reproducing a magneto-optical recording medium,
which is constituted by stacked recording layers and
transparent protection plates on two surfaces of a substrate

{ characterised by including a magneto-optical pickup
25 apparatus comprising:
laser beam focusing means for focusing a laser

beam emitted from laser beam emission means onto a magneto-
optical recording medium; and
magnetic field generating means, arranged adjacent
30 to said laser beam focusing means, for generating a magnetic
field to be applied to said magneto-optical recording
medium, wherein said magnetic field generating means
comprises a plate through which the laser beam can pass, and
a coil pattern, formed on said plate, for generating the
35 magnetic field.
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A third aspect of the invention provides a
magneto-optical recording/reproducing apparatus for
recording/reproducing a magneto-optical recording medium,
which is constituted by stacked high-permeability layers,
recording layers and transparent protection plates on two
surfaces of a substrate, characterised by including a
magneto-optical pickup apparatus comprising:

laser beam focusing means for focusing a laser
beam emitted from laser beam emission means onto a magneto-
optical recording medium; and

magnetic field generating means, arranged adjacent
to said laser beam focusing means, for generating a magnetic
field to be applied to said magneto-optical recording
medium, wherein said magnetic field generating means
comprises a plate through which the laser beam can pass, and
a coil pattern, formed on said plate, for generating the
magnetic field.

It will be apparent that because the magnetic and
optical system do not have to be located below and above the
disc, the invention allows individual pickups to be provided
for the two recording layers of a double sided disc.

In the magneto-optical pickup apparatus described
above, a magnetic field to be applied to a magneto-optical
recording medium is generated from a plate on which a coil
pattern is formed, and this plate can allow light to pass
therethrough. Thus, the plate can be arranged adjacent to
the laser beam focusing means, and the optical system and
the magnetic system can be arranged to the same side of the
magneto-optical recording medium. Since the distance
between the coil pattern and the magneto-optical recording
medium can be shortened, the magnetic field from the coil
pattern can be applied to the magneto-optical recording
medium from a position closer to the medium, which
alleviates the problem noted above regarding the coil drive
current.

This Sheet Has Been Replace

i




10

15

20

25

30

35

23

6

The invention will be further described by way of
non-limitative example with reference to the accompanying
drawings, in which:-

Figure 1 is a sectional view showing an
arrangement of a conventional magneto-optical pickup
apparatus;

Figure 2 is a sectional view showing a structure
of a conventional double-sided magneto-optical recording
medium;

Figure 3 is a sectional view showing an
arrangement of a magneto-optical pickup apparatus according
to the embodiment 1 of the present invention;

Figure 4 is a front view of an optical glass
formed with a coil pattern, which can be used in the
magneto-optical pickup apparatus shown in figure 3;

Figure 5 is a sectional view showing an
arrangement of a magneto-optical pickup apparatus according
to a second embodiment of the present invention;

Figure 6 is a sectional view showing an
arrangement of a magneto-optical pickup apparatus according
to a third embodiment of the present invention; and

Figure 7 is a sectional view showing an
arrangement of a magneto-optical pickup apparatus according
to a fourth embodiment of the present invention.

Embodiments of the present invention will be
described below with reference to figures 3 to 7.

Figure 3 is a sectional view of a magneto-optical
pickup apparatus according to the embodiment 1 of the
present invention.

The magneto-optical pickup apparatus shown in
figure 3 comprises a pickup 6 as an optical system including
a laser device 1, an objective lens 2, a coil bobbin 4
around which a focusing coil 3a and a tracking coil 3b are
wound and a magnet é arranged around the coil bobbin 4, and

a magnetic field generator 9 as a magnetic system.
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The coil bobbin 4 of the pickup 6 has, eg, a
cylindrical shape, and the focusing coil 3a for driving the
pickup 6 in a direction f in figure 3 and the tracking coil
3b for driving the pickup 6 in a direction t in figure 3 are
arranged around the bobbin 4. A lens support member 2a is
arranged at a position close to an end portion 4a of the
coil bobbin 4. The member 2a supports the objective lens 2
for focusing a laser beam emitted from the laser device 1.

The magnetic field generator 9 is constituted as
follows. That is, as shown in figure 4, a conductor 7a
through which a current of a high-frequency signal is caused
to flow to generate a magnetic field is formed, as a spiral
coil pattern 7, on a surface 8a (a lower surface in figure
3) of an optical glass 8 of, eg, silica glass having light
transmission characteristics. The end portion 4a of the
coil bobbin 4 is adhered and fixed to a surface 8b (an upper
surface on which no coil pattern 7 is formed in figure 3) of
the optical glass 8 so that the centre of the coil pattern 7
is aligned to coincide with the centre of the objective lens
2. Thus, since the laser beam can be focused on the centre
of the generated magnetic field, centring adjustment in
assembly of the pickup can be omitted.

The optical glass 8 is not limited to silica glass
as long as it has adequate light transmission
characteristics. The coil pattern 7 may comprise, eg, a
printed coil, a thin film coil and the like.

A first double-sided magneto-optical recording
medium 10 shown in figure 3 is described in the
specification and drawings of Japanese patent aprlication
number 14256/1989 previously filed by the present applicant
in Japan. In this medium, recording sections 16, photo-
curing resin layers 17 and transparent protectior. plates 18
are respectively arranged on two surfaces of a common
substrate 11.

In each recording section 16, a reflecting layer
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15 is arranged to be closer to the substrate 11 than a
recording magnetic layer 12. The reflecting layer 15, a
second dielectric layer 14, the recording magnetic layer 12,
and a first dielectric layer 13 are stacked from the
substrate 11 side.

Since the double-sided magneto-optical recording
medium 10 has the common substrate 11, its thickness can be
nearly half that of a double-sided magneto-optical recording
medium 50 formed by adhering two substrates.

In the magneto-optical pickup apparatus with the
above arrangement, when a focusing drive current is supplied
to the focusing coil 3a, the coil bobbin 4 and the magnetic
field generator 9 arranged in the coil bobbin 4 are shifted
in a focusing direction as an optical axis direction of the
objective lens 2 indicated by an arrow f£f in figure 3. When
a tracking drive current is supplied to the tracking coil
3b, the coil bobbin 4 and the magnetic field generator 9 are
shifted in a tracking direction as a direction perpendicular
to the optical axis of the objective lens 2, as indicated by
an arrow t in figure 3.

At the same time, a high-frequency current signal
obtained by amplifying a signal to be recorded is supplied
to the coil pattern 7, formed of the conductor 7a, of the .
magnetic field generator 9, thereby generating a magnetic
field. The magnetic field is reverse-controlled at high
speed in response to the signal to be recorded, and is
applied to the recording magnetic layer 12 of the double-
sided magneto-optical recording medium 10. A laser beam
emitted from the laser device 1 is focused on a region of
the recording magnetic layer 12, where the magnetic field is
applied, through the objective lens 2 and the optical glass
8 to increase the local temperature of the recording
magnetic layer 12 beyond its Curie temperature, thus
recording an information signal.

As can be seen from the above description, in a
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magneto-optical pickup apparatus of this embodiment, the
optical system as the pickup 6 comprising the laser device
1, the objective lens 2 and the like, and the magnetic
system as the magnetic field generator constituted by
forming the coil pattern 7 on the optical glass 8 are
arranged on the same side of the double~-sided magneto-
optical recording medium 10, so that the distance between
the coil pattern and the magneto-optical recording medium 10
can be shortened. For example, as will be described in the
second and third embodiments, recording and reproduction on
the double-sided magneto-optical recording medium by the
magnetic field modulation method, which are very difficult
to achieve by the conventional method, can be realised.

The coil bobbin 4 of the pickup 6 and the magnetic
field generator 9 are fixed by, eg, bonding, so that the
centre of the objective lens 2 can be easily aligned with
the centre of the magnetic field of the magnetic field
generator 9. 1In addition, since the pickup 6 and the
magnetic field generator 9 can be moved in tandem with each
other by the focusing servo, the strength of the magnetic
field to be applied to the double-sided magneto-optical
recording medium can be kept constant. Therefore, the
driving system for the magnetic system which is required in
the conventional apparatus can be omitted. Since the
magneto-optical pickup apparatus has reduced space
requirements, the degree of freedom in design of the
apparatus can be increased.

Note that reproduction for the double-sided
magneto-optical recording medium 10 can be realised by using
the laser device 1 and a light detection means (ﬁot shown)
which includes a deflection beam splitter (not shown)
arranged between the laser device 1 and the objective
lens 2.

A second embodiment of the invention is shown in
figure 5, in which a second magneto-optical pickup apparatus
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is arranged below the double-sided magneto-optical recorling
medium 10 of figure 3. Thus, this embodiment comprises
first and second magneto-optical pickup apparatus to the
upper and lower sides of the disc.

In this case, the first and second magneto-opt +¢al
pickup apparatus disposed to opposite sides of the medium 10
may each be constituted as described in the first
embodiment. Numerals and suffixed letters of constitutifg
elements 1' to 9' of the second magneto-optical pickup
apparatus shown in figure 5 correspond to those denoted by
reference numerals 1 to 9 in figures 3 and 4, and a detaltled
description thereof will be omitted.

The first and second magneto-optical pickup
apparatus are operated in the same manner as that in the
empodiment 1. The first and second pickup apparatus are
synchronously driven in the directions £ and t,
respectively.

According to the second embodiment, simultanec\s
recording and reproduction of the double-sided magneto-
optical recording medium can be performed. For example,
when the laser devices 1 and 1' and the magnetic field
generators 9 and 9' are used at the same time, simultaneous
recording on the upper and lower surfaces of the double
sided magneto-optical recording medium 10 can be performad-
When the laser devices 1 and 1' are used at the same time:
simultaneous reproduction can be performed. Thus, the
capacity of the medium can be increased, and recording and
reproduction of an information signal can be realised a!
higher speed.

In addition, recording or reproduction is
performed on one surface of the double-sided magneto--op\ical
recording medium 10, and then, recording or reproductiott can
be performed on the other surface. Thus, recording and
Teproduction of a capacity twice that of a single-sided
Nagneto-optical recording medium are allowed.
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In the above mentioned case, when recording is
performed on one surface, the two magnetic field generators
9 and 9' can be used at the same time, while the magnetic
field generator 9 or 9' arranged on the other surface side
is generating a magnetic field. Therefore, since the
magnetic fields can be applied from two surface sides to one
nagnetic recording layer 12, recording can be performed at a
higher magnetic field strength.

When recording is performed on one surface,
recording can be performed using the magnetic field
generator arranged on the other surface side.

A third embodiment will be described below. As
shown in figure 6, this embodiment employs the same magneto-
optical pickup apparatuses as in figure 5, and can use a
second form of double-sided magnéto~optical recording medium
30 to perform recording and reproduction.

The second form double-sided magneto-optical
recording medium 30 has been proposed in the specification
and drawings of Japanese patent application number
27473471989 by one of the present inventors and others. In
this medium, high-permeability layer 32, photo-curing resin
layérs 33, magneto-optical récording layers 34, adhesive
layers 35, and transparent protection plates 36 are
sequentially stacked on the two surfaces of a common
substrate 31, respectively. Each high-permeability layer 32
is formed of a material having a high magnetic permeability,
such as a transition metal (eg, Fe, Co, Ni or the like), a
permalloy as their alloy, sendust or an amorphous magnetic
alloy. The layer 32 can improve a perpendicular magnetic
field efficiency in a direction perpendicular to the surface
of the double-sided magneto-optical recording medium 30.

In the third embodiment, since the second double-
sided magneto-optical recording medium 30 comprises the
high-permeability layer 32, magnetic fluxes from magnetic
field generators 9 and 9' form magnetic closed loops, as
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jndicated by broken lines in figure 6. Therefore, magnetic
fluxes applied to the double-sided magneto-optical recording
medium 30 can be effectively focused in a recording mode, so
that the perpendicular magnetic field efficiency of the
medium 30 is improved.

In the third embodiment, since recording or
reproduction can be simultaneously executed on the two
surfaces of the double-sided magneto-optical recording
medium, or after recording or reproduction is performed on
one surface, recording or reproduction can then be performed
on the other surface.

In the magnetic field generator 9 or 9' in each of
the embodiments 1 to 3 of the magneto-optical pickup
apparatus, the coil pattern 7 or 7' is formed on the optical
glass 8 or 8' as a plate having light transmission
characteristics. Alternatively, in order to prevent
reflection, a plate in which a hole for allowing a laser
beam to pass therethrough is formed to provide light
transmission characteristics may be used.

In the above three embodiments, the magnetic field
generator 9 is constituted by forming, as the spiral coil
pattern 7, the conductor 7a through which a current of a
high-frequency signal is caused to flow to generate a
magnetic field on the surface 8a of the optical glass 8
having suitable light transmission characteristics.

However, the plate on which the coil pattern 7 is formed
need not always be an optical glass but may comprise a non-
light transmissive material, eg, a metal plate, as will be
described in the fourth embodiment described below with
reference to figure 7. The same reference numerals in this
embodiment denote the same parts as in the embodiments 1 to
3, and a detailed description thereof will be omitted.

A magnetic field generator 9 of the embodiment 4
is constituted by forming, as a spiral coil pattern 7, a
conductor 7a for generating a magnetic field upon reception
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of a high-frequency signal on a surface 40a of a planar
member 40 which is obtained by forming a soft magnetic
material such as ferrite into a planar shape. In addition,
an opening 40c having a diameter large enough to allow the
ray bundle of the laser beam focused by an objective lens 2
to pass therethrough is formed at the central portion of the
planar member 40. An end portion 4a of a coil bobbin 4 is
adhered and fixed to a surface 40b (which has no coil
pattern 7) of the planar member 40 so that the centre of the
coil pattern 7 is aligned to coincide with the centre of the
objective lens 2 and to coincide with the centre of the '
opening 40c of the planar member 40. Since the opening 40c
is formed at the central portion of the planar member 40, a
laser beam emitted from a laser device 1 can be focused on
the centre of a magnetic field generated by the coil
pattern 7.

The planar member 40 may be entirely formed of a
soft magnetic material such as ferrite. Alternatively, a
base plate formed of a non-magnetic material may be
prepared, and a thin film of a soft magnetic material such
as ferrite may be formed on the base plate by sputtering or
deposition. According to the embodiment 4, since the coil
pattern 7 of the magnetic field generator 9 is formed on the
planar member 40 formed of a soft magnetic material such as
ferrite, a closed magnetic path is formed between the
recording medium and the magnetic field generator 9 as in
the case wherein the high-permeability member is arranged
like in the embodiment 3. Therefore, since magnetic fluxes
generated at the side of the objective lens 2 of the pickup
can be efficiently guided toward the recording medium, the
efficiency of the magnetic field generator 90 can be
improved.

The fourth embodiment discloses an arrangement
Wherein the pickup apparatus is arranged on one surface side
of the double-sided magneto-optical recording medium like as
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in the first embodiment. Alternatively, the pickup
apparatuses may be disposed on two surface sides of the
double-sided magneto-optical recording medium like in the
second and third embodiments to allow simultaneous recording
or reproduction on two surfaces, as a matter of course.

In the first to fourth embodiments, the magnetic
field generator 9 or 9' employs a magnetic field modulation
method. However, the present invention is not limited to
this, and may adopt another method, eg, a light modulation
method, that is, where the light beam, rather than the
magnetic field, is modulated.

According to a magneto-optical pickup apparatus of
the present invention, since a plate on which a coil pattern
for generating a magnetic field is formed and which has
light transmission characteristics is arranged near a laser
beam focusing means, a distance between the coil pattern and
the magneto-optical recording medium can be shortened. A
simple arrangement wherein an optical system and a magnetic
system are arranged on the same surface side of the magneto-
optical recording medium can be realised. In addition,
since a sufficient mounting space can be assured above each
surface of the magneto-optical recording medium, a degree of
freedom in design for the apparatus can be increased.

According to a magneto-optical recording/
reproducing apparatus of the present invention, magneto-
optical pickup apparatuses each comprising an optical system
and a magnetic system can be arranged on two surface sides
of a double-sided magneto-optical recording medium, so that
recording and reproduction of an information signal on two
surfaces of the double-sided magneto-optical recording
medium can be performed at the same time or from one surface
to the other surface. Thus, a large number of information
signals can be recorded/reproduced, and recording/
reproducing can be performed at higher speed.
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1. A magneto-optical pickup apparatus characterised
by comprising:

CLAIMS

laser beam focusing means (2, 2') for focusing &
laser beam emitted from laser beam emission means (1, 1')
onto a magneto-optical recording medium (10, 30); and ‘

magnetic field generating means (9, 9'), arranged
adjacent to said laser beam focusing means (2, 2'), for
generating a magnetic field to be applied to said magneto-
optical recording medium (10, 30), wherein said magnetic
field generating means (9, 9') comprises a plate (8, 8', 40)
through which the laser beam can pass, and a coil pattern
(7, 7'), formed on said plate (8, 8', 40) for generating the
magnetic field.

2. A magneto-optical pickup apparatus according to
claim 1, characterised in that said plate (8, 8') comprises
light-transmissive optical glass plate.

3. A magneto-optical pickup apparatus according to
claim 2 characterised in that the laser beam is focused by
said laser beam focusing means (2, 2') substantially on a
centre of the magnetic field generated by said coil pattern

(7, 7).

4. A magneto-optical pickup apparatus according to
claim 3 characterised in that said coil pattern (7, 7') is
formed on a surface (8a, 8a') of said plate (8, 8'), said
surface (Ba, 8a') is opposed to said magneto-optical
recording medium (10, 30). “

5. A magneto-optical pickup apparatus according to
any one of claims 1 to 3 characterised in that said plate
(40) comprising a non-~light transmission material has an

~—
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opening (40c) through which the bundle of rays of the laser
beam can pass in whole, said opening (40c) being formed at a
substantially central portion of said plate (40).

6. A magneto-optical pickup apparatus according to
claim 5 characterised in that the laser beam is focused by
said laser beam focusing means (2) substantially on a centre
of the magnetic field generated by said coil pattern (7).

7. A magneto-optical pickup apparatus according to
claim 6 characterised in that said coil pattern (7) is
formed on a surface (40a) of said plate (40), said surface
(40a) is opposed to said magneto-optical recording medium
(10, 30).

;15

8. A magneto-optical pickup apparatus according to
claim 7 characterised in that at least a surface portion of
said plate (40), which is opposed to said magneto-optical

recording medium (10, 30), comprises a soft magnetic
20 material.

9. A magneto-optical pickup apparatus according to

any one of claims 5 to 8 characterised in that said plate

(40) is arranged between said laser beam focusing means (2)
25 and said magneto-optical recording medium (10, 30).

10. A magneto-optical pickup apparatus according to

any one of claims 1 to 9 characterised in that said plate

(8, 8') is arranged between said laser beam focusing means
30 (2, 2') and said magneto-optical recording medium (10, 30).

11. A magnetoﬁbptical recording/reproducing apparatus
for recording/reproducing a magneto-optical recording medium
(10), which is constituted by stacked recording layers (12)
and transparent protection plétes (18) on two surfaces of a
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substrate (11) characterised by including a magneto-optical
pickup apparatus comprising:

laser beam focusing means (2, 2') for focusing a
laser beam emitted from laser beam emission means (1, 1')
onto a magneto-optical recording medium (10); and

magnetic field generating means (9, 9'), arranged
adjacent to said laser beam focusing means (2, 2'), for
generating a magnetic field to be applied to said magneto-
optical recording medium (10), wherein said magnetic field
generating means (9, 9') comprises a plate (8, 8', 40)
through which the laser beam can pass, and a coil pattern
(7, 7'), formed on said plate (8, 8'8, 40), for generating
the magnetic field.

12. A magneto-optical recording/reproducing apparatus
according to claim 11, characterised in that said magneto-
optical pickup apparatuses are arranged so as, in use, to be
on two surface sides of said magneto-optical recording
medium (10).

13. A magneto-optical recording/reproducing apparatus
according to claim 12, characterised in that said magneto-
optical pickup apparatuses arranged on the two surface sides
of said magneto-optical recording medium (10) are
constituted so as to be simultaneously operated to
simultaneously perform recording/reproduction on the two
surfaces of said magneto-optical recording medium (10).

14. A magneto-optical recording/reproducing apparatus
for recording/reproducing a magneto-optical recording medium
(30), which is constituted by stacked high-permeability
layers (32), recording layers (34) and transparent
protection plates (36) on two surfaces of a substrate (31),
characterised by including a magneto-optical pickup
apparatus comprising:
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laser beam focusing means (9, 9') for focusing a
laser beam emitted from laser beam emission means (1, 1')
onto a magneto-optical recording medium (30); and

magnetic field generating means (9, 9'), arranged
adjacent to said laser beam focusing means (2, 2'), for
generating a magnetic field to be applied to said magneto-
optical recording medium (30), wherein said magnetic field
generating means (9, 9') comprises a plate (8, 8', 40)
through which the laser beam can pass, and a coil pattern
(7, 7'), formed on said plate (8, 8', 40), for generating
the magnetic field.

15. A magneto-optical recording/reproducing apparatus
according to claim 14, characterised in that said magneto-
optical pickup apparatuses are arranged on two surface sides
of said magneto-optical recording medium (30).

16. A magneto-optical recording/reproducing apparatus
according to claim 15, characterised in that said magneto-
optical pick apparatuses arranged on the two surface sides
of said magneto-optical recording medium (30) are
constituted so as to be simultaneously operated to
simultaneously perform recording/reproduction on the two
surfaces of said magneto-optical recording medium (30).



