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quantity signal reflected from a recording medium during an erasing
operation to detect defects in the re- The present invention relates to a
magnetooptic  cording medium. Recording of new information can
recorder-player in which a laser means emits a laser  then take place in
non-defective portions without the beam to a storage member.
5   requirement for a subsequent RAW step. The light To date magnetooptic
media has been notorious  quantity signal does not contain any indication
of the for surface or other media defects. The problem is  Information
actually stored on the recording medium, sufficiently severe that every
storage member em-   but is instead a signal indicating the actual state of
the ploying magnetooptic recording should be surface  recording medium
itself; a defective portion in the me- analyzed for defects before data is
actually recorded.  10  dium has an abnormal reflectivity. Such surface
analysis involved placing each storage   The present invention provides a
magnetooptic member, such as a rotatable disk, into a recorder. The
recorder-player adapted to read, erase and record in- media is then written
and read for defects to identify  formation to and from a magnetooptic
storage mem- the aerial location of the defects, and then the media  ber,
and comprising: a laser means for emitting a sin- is erased. Finally, those
tracks with defects are  15  gle laser beam to the storage member to
irradlate a marked for location of the defects as Is known. It is de-
portion of the storage member; control means for rel- sired to reduce the
numberofdiskrotationsorstorage  atively moving the storage member and the
laser member movements in achieving the surface analy-   beam such that the
laser beam scans a predeter- sis, i.e. combining the read and the erasing.
mined trace on the storage member; readback means It also has been the
practice in magnetooptic re-  20  operable in a reading mode to intercept
and demod- corders to take three rotations for updating data in  ulate a
reflected beam from the storage member to place. The first rotation is to
read the data and store  obtain an indication of the information stored on
the it in an external memory. The second rotation is to  storage member;
activation means for activating the erase the area to be rerecorded and the
third rotation  laser means to supply a beam intensity sufficient to is to
record the data. It is desired to reduce the number  25  locally heat the
irradiated portion to a temperature of rotations necessary for recording
and for enabling  above the Curie point to facilitate erasing from or re-
update in place.                                  cording to the storage
member; a bias means for di- Yoshida, et al. in US-A-4,566,088 shows a two
recting the residual magnetization in the irradiated beam magnetooptic
recorder in which the beams      portion to a first of two possible
residual directions have different wavelengths such that a first light spot
30  upon cooling below the Curie temperature; the recor- reads the
information and the second light spot eras-  der-player being characterised
in that: the control es the recorded information. It is also possible, ac-
means and activation means are adapted to maintain cording to this
teaching, to combine the twofunctions  the laser intensity and the relative
speed of the stor- such that the combination of the first and second sep-
age member and laser beam such that a predeter- arate beams with different
wavelengths can be used   35  mined leading portion of the irradiated
portion is be- to erase the medium. That is, the first beam which is  low
the Curie temperature such that the reflected a read beam, partially heats
the magnetooptic stor-  beam from that portion is modulated to indicate the
age member in a localized area. The second beam    initial residual
magnetization of that portion; the read- continues the heating such that it
exceeds the Curie  back means being employed to demodulate the re-
temperature which demagnetizes the localized area.  40  flected beam from
the leading portion in order to The second beam then effectively erases it
through  sense the residual magnetization of the leading por- the use and
in combination with the magnetic bias  tion as the beam scans the storage
member, thereby field, which biases the residual magnetization to an
giving an indication of the prior information stored in erasure direction.
It is desired to avoid the use of mul-  the predetermined trace. tiple
beams in providing a read and erase or rewrite  45  In accordance with the
present invention, a mag- function.
netooptic storage member and a laser beam are rel- Kryder, et al. in
US-A-4,679,180 shows two wide-  atively moved at a predetermined relative
speed. The ly spaced laser beams incident upon a rotating disk.  intensity
of the laser beam is such that a localized A first beam reads out the data
and If the data is the  area of the storage member will be heated above the
same as what is to be recorded, no change is made  50   Curie temperature
for enabling erasure or recording to the magnetooptic media in that
localized area. If  of information. The relationship of the laser beam in-
there is a change, then the area is rerecorded by a  tensity and a relative
speed is such that an initial or writing laser. It is desired to avoid this
complex ar-  leading portion of the impingement of the laser beam rangement
with a simpler apparatus which also re-  onto the localized area remains
below the Curie tem- duces cost.                                  55
perature as the beam sweeps the storage member. US-A-4,879,703 reflecting
the subject matter of  This initial portion reflects light which can be
read for the preamble of the independent claims discloses a  ascertaining
the recorded information existing in the magnetooptic recorder player which
uses a light    area being scanned before the laser beam is applied 2    3
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for erasure, recording other information, or merely  or, if sufficiently
large, an entire sector or address- changing the direction of residual
magnetization. The  able storage area of a storage medium 25 can be
reflected light is also useful for detecting defects in  marked as being
unsuitable for recording. As the rel- the localized area as the laser beam
scans the stor-  ative speed between track 10 and erase beam 11 in- age
member.                                    5   creases, the aerial portion
in the localized area illu- The foregoing and otherobjects,features and ad-
minated by erase beam 11 increases. For example, vantages of the invention
will be apparent from the  dash line 14 Indicates an increased area
resulting following more particular description of preferred em-  from an
increased relative speed between track 10 bodiments of the invention, as
illustrated In the ac-  and beam 11, while dash line 15 indicates a much
companying drawings.                          10  greater area because of
greatly increased relative Figure 1 illustrates operation of the Invention
on  speed. Such changes in relative speed can be caused a single storage
track of a magnetooptic storage   by differences In radii of the tracks
located on a ro- member.                                            tatable
magnetooptic storage member 25. Figure 2 Is a graph illustrating the
relationship be-  As seen in Figure 1, the area 16 which is a trailing
tween magnetization and temperature of a typical  15  portion of the
localized area illuminated by erase magnetooptic storage member.
beam 11 is completely unmagnetized, i.e. ready for Figure 3 is a simplified
diagram showing opera-  erasure. The area 17 of track 10, which erase beam
tion of the invention in a magnetooptic recorder-play-  11 has already
passed over, has been erased by a di- er.
recting magnetic field provided by bias coil 26. In this Referring now more
particularly to the drawing,  20  regard for magnetooptic media, a first
direction of re- like numbers indicate like parts and structural fea-
sidual magnetization is defined as an erasure or tures in thevarious
figures. Astorage track 10 on stor-  erased direction, such as a south pole
being located age member or rotatable magnetooptic disk 25, is   at the
upper or facing surface of track 10 as It faces scanned by a stationary
erase beam 11 by the relative  the beam 11. The second or opposite
direction of re- movement of track 10 in the direction of the arrow 12.  25
sidual magnetization defines information bearing sig- The cross sectional
shape of stationary erase beam  nals, i.e. binary one's and so forth in
various known 11 can be any desired shape, including circular, ovate
recording formats. In this case, the south pole would and the like, as Is
known in the art. Laser beam 11  be located at a surface of track 10 which
faces away heats the magnetooptic storage layer (not shown) of  from beam
11. For recording information, the direct- storage member 25 of which track
10 Is a portion.  30  Ing magneticfield provided by bias coil 26is reversed
Such heating has a finite delay based upon the char-  for recording
information bearing signals rather than acteristics of the various
magnetooptic media as well  recording an erasure direction. as the relative
speed between each magnetooptic       In tests conducted employing a
circular erase medium and its associated erase beam. Until the stor-  beam,
successful readback of prerecorded Informs- age layer is heated to the
Curie temperature at which   35  tion such as provided by light modulation
caused by time magnetization of the localized area under the  reflection of
the light in area 13, was effected from beam 11 is destroyed, i.e. becomes
non-magnetic,   about one-fourth of the area of the total erasure beam that
portion of the track 10 being scanned by the  illuminating a storage track.
Based upon a relative erase beam willstill reflect light which can be
sensed  speed between the erase beam and track 10 of 16 for reading the
informational signals recorded before  40   meters per second with a 12
milliwatt erase power beam 11 scans the track 10. As an example, when the
light intensity at the recording surface of track 10 with relative speed
between track 10 and erase beam 11  a data rate from 2-3 megabytes per
second with a re- Is relatively slow, then the thermal gradient is
relative-  cording density In pulse width modulation (PWM) of lysharp as
Indicated bythe hatched area 13. This por-  11.81 - 14.96 kilobytes per cm
(30-38 kilobytes per tion of the localized area being illuminated by erase
45  inch), the modulated light Intensity was equal to a beam 11 has not yet
reached the Curie temperature  readback by a read beam of the same area as
the and therefore remains as a magnetized area yet to be  erase beam, but
at 3 milliwatts. The reflected light in- erased and therefore reflects
light Indicative of the  tensity as modulated by the magnetized area to be
stored Information; i.e. the residual magnetization in  erased 13 is a
strong function of a relative speed of track 10 and area 13 modulates the
erase beam 11,  50  the storage medium and the erase beam (since this in
the same manner that a read beam is modulated by  affects the size of the
area 13 and the light intensity such residual magnetization, enabling the
readback  of the erase beam 11 at the recording surface of the of
information recorded just before it is being erased.  storage medium). As
relative speed between the stor- Such detection is also useful for
detecting defects in  age medium and erase beam decreases, the erasing the
storage medium, since when adefectisoccurring,  55   process causes the
illuminated area of the erase the reflected light from area 13 is greatly
reduced in  beam to heat faster, thereby reducing the size of a intensity
therefore indicating the defect. Such defects  magnetized area to be
erased, that is illuminated by then can be marked for avoidance in later
recording  the erase beam. Such heating reduces the Kerr effect 3    5
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sensing the information recorded on the track 1 0 and  through objective
lens 35, mirror or beam shaper 34, for Indicating the direction of residual
magnetization  quarter wave plate 33 and is reflected by the junction of
the track 10 priorto encounterwith erase beam 11.  40 of polarization beam
splitter 32. The reflected Another test on yet another type of magnetooptic
5   beam turns to follow light path 41 through one-half storage medium, in
which the erase beam 11 had a   wave plate 42, thence to a second beam
splitter 43. light intensity power at the recording surface of the  Beam
splitter 43 divides the beam on path 41 Into two storage medium of 8
milliwatts with a relative speed  separate beams 46 and 47, respectively,
by the half between the storage medium and the erase beam of   mirror 44
which is a junction of polarization beam 5 meters per second with a data
transfer rate of 500   10  splitter 43 and by the first surface exterior
plain re- kilobytes per second, resulted In 6-9 decibel reduc-  flecting
mirror 45. The two beams 46 and 47 are com- tion of signal amplitude with
respect to a 3 milliwatt  pared by the photo diodes 50 and 51, which are
elec- light intensity power read beam. Readback of prere-  trically powered
and reverse biased as shown. The corded information was effected from
approximately  different signal which is caused by the well known half of
the area of the total erasure beam.   15  Kerr effect is supplied over line
55 through a pream- Figure 2 illustrates residual magnetization varia-
plifier 56. A voltage gain amplifier 57 is controlled by tion with the
temperature of the magnetooptic record-  a signal received over line 58.
The arrangement is ing materials. Curve 20 indicates a slight reduction at
such that the voltage gain of amplifier 57 can be such minor elevated
temperatures up to about-[err] (1 50  that the readback portion is degated
such as during Kelvin), with a steady degradation of magnetization,  20
recording, or can have high gain, such as during read hence a reduction of
Kerr effect, above [err] (150  while erase, and during readback without
erase. The Kelvin). A read zone 21 is envisioned for the charac-  output of
gain amplifier 57 passes through the usual teristics set forth in Figure 2.
Perfect erasure occurs  equalizer and filter (EQUAL) 59 and then is
detected at the zero crossing point of curve 20, i.e. complete  in detector
60. The output of detector 80 goes to a demagnetization. The effect of the
bias reversal is  25   phase lock loop PLL61 which separates a dock in the
shown as occurring between about [err] (350 Kelvin)  data signal from the
detected signal. The clock signal and [err] (500 Kelvin). Various
magnetooptic media  is supplied over line 64, while the data signals slide
will have similar curves but the quantities may differ.  over line 63 to a
decoder 62, which decodes the data Since the erase beam has a higher beam
intensity   signal in accordance with the generated dock signal, than a
normal read beam then, depending upon the   30  as is known. The data
output then Is supplied to error sensitivity of the readback system
employed for read-  detection and correction circuits ECC 65 which in turn
Ing the previously recorded information, readback  output the corrected
data signal 66 or provide for in- from the smaller portion of the erase
beam at the  dication of uncorrectable errors supplied over line 67. higher
Intensity is just as reliable as a normal read  The readback circuits are
controlled by control 70, beam.                                         35
which may include a microprocessor, to be turned on Figure 3 is an
abbreviated drawing of a magne-  only during readback operations.
Additionally, control tooptic recorder-player with which the present Inven-
70 provides a signal over line 72 to energize laser 30 tion is
advantageously employed, in which only the  to either a read intensity, a
modulated write intensity, readbackwhile erase portion of the
recorder-player Is  or an erasure intensity, all of which Is well known and
illustrated; it being understood that in a practical em-  40  understood.
Further, the direction of magnetic rever- bodiment recording circuits are
provided and sepa-  sal is also under control 70 activating bias control 71
rate readback circuits are provided which do not   to control the direction
of current flowing through coils cause a reversal of the magnetization,
I.e. read with-  26. out erase. A semiconductor laser 30 is suitably pow-
In the prior art, during recording, bias circuit 71 ered for emitting a
light beam 31 through a polariza-  45  activates coil 26 to provide a
directing magnetic field tion beam splitter 32, thence quarter wave plate
33,  to the localized heated area under beam 11 for caus- a beam shaper or
mirror 34 and objective lens 35 onto  ing a residual magnetization in the
second residual di- a track 10 of rotating storage member 25. In the read
rection. For erasure, the direction of the current Is re- while erase
function described In accordance with the  versed In coil 26 for causing a
directing magnetic field present invention, laser beam 31 is at a power
level  50  to effect residual magnetizations in track 10 in the suitable
for erasing the data recorded as residual  first residual magnetic
direction. During the read op- magnetization changes on track 10. Bias coil
26 has  eration the bias circuit 71 is disabled. selective direction of
electrical currents flowing there-  The read recorded-data, while erasing
such re- through for providing either an erasure or recording  corded data
function, is also useful in doing surface steering magnetic field In the
area heated by laser  55   analysis on a storage member 25. In the prior
art, a beam 11.                                           read signal was
supplied through laser 30 for detect- Light reflected from track 1 0, such
as in the mag-  Ing defects, i.e. amplitude modulation of the reflected
netized area to be erased or in a read mode where an  light would Indicate
defects. In this regard, it should 4    7                   EP 0 429 221 B1
8 be noted that the entire storage member 25 would   erasure ERwithout
readback. In this state a read con- have to be recorded before such a
technique would be  trol 82 is not activated. In write state 85, the laser
30 



used. After such readback, the entire disk should be  is activated to
provide a recording beam which either erased again with the defective
sectors being      can be modulated to light intensity above and below
marked, as is known. By using the present invention,   5   a threshold
which causes a thermal increase to the after recording a disk, the
stationary erase beam 11  Curie temperature or to a heating below the Curie
causing a magnetized area to be erased, results in  temperature resulting
in no changes. The latter state, reading back the recorded test patterns on
the disk as  provided for maintaining a previously erased state by well as
simultaneously erasing the recorded test pat-  the low Intensity laser
beam, will cause reversal of the terns. The notation and indication of
defective areas  10  direction of residual magnetization by an appropriate
Is beyond the present description but is well known in  bias through coil
26 without changing the coil current, the art.
i.e. during the recording operation a constant current The use of a
read-erase beam 11 is also useful  is flowing through coil 26, while the
modulation of the for all data security purposes. The usual read of infor-
residual magnetization on storage member 25 is mation from a magnetooptic
disk leaves all of the re-  15  caused by the modulation of the light
intensity from corded information. By the use of a read-erase beam  laser
30. The read before write state (RW) 86 causes 11, the recorded information
can be read out and si-  a constant energy light beam to be emitted by
laser multaneously erased for protecting the security of  30, which Is
preferably a higher intensity beam than such information. Accordingly, it
is desired to provide  the erase beam 11. Modulation of the residual mag-
control 70 such that a read intensity be provided by   20  netization is
caused by modulating the bias current to laser 30, as is known in the art,
and can be controlled  coil 26 through selective reversals in accordance
with by a single line 72. Secondly, the read-erase beam 11  the information
to be recorded. is also desired to be provided in the same recorder- player
for providing that security erase in addition to the enhanced surface
analysis. Of course, the usual  25   Claims recording circuits will also be
provided. Another variation of the present invention is that  1.
Amagnetooptic recorder-player adapted to read, the erase beam can be turned
into a recording beam     erase and record information to and from a mag-
wherein the minimum amplitude of the recording         netooptic storage
member (25), and comprising: beam is the erasure amplitude and the bias
current in  30   a laser means (30) for emitting a single coil 26 is
selectively reversed for alternating between  laser beam (31) to the
storage member to irradi- erased directions and recorded directions, i.e.
first  ate a portion (11) of the storage member (25); and second directions
of residual magnetization.            control means for relatively moving
the Control 70 receives input control from the usual   storage member (25)
and the laser beam (31) host processor or controller card (not shown) over
a   35  such that the laser beam scans a predetermined cable
diagrammatically represented by numeral 73.     trace on the storage
member; Control 70 performs manyfunctions not necessary to
readback means (82, 57, 60, 62, 65) oper- the understanding of the present
invention. Those      able in a reading mode to intercept and demodu-
functions of course are eliminated. The laser control  late a reflected
beam from the storage member includes a plurality of states of operation.
In one state  40  (25) to obtain an indication of the information stor- 80
the laser is turned to an off condition, such as a  ed on the storage
member; level below the readback level. Alternately, the off
activation means for activating the laser state may provide a laser 30
output level equal to the  means to supply a beam intensity sufficient to
lo- read level. In the read state 81, not only is laser30 ac-  cally heat
the irradiated portion (11) to a temper- tivated by a signal on line 72 to
emit a readback while  45  ature above the Curie point to facilitate
erasing not erase level of light intensity, the read activating  from or
recording to the storage member (25); circuit 82 is actuated to activate
amplifier 57, detector   a bias means (26, 71) for directing the re- 60,
decoder 62 and ECC circuit 65 into a read mode.   sidual magnetization in
the irradiated portion to a The operation of these devices in the read mode
is    first of two possible residual directions upon cool- well understood
and not explained further for that rea-  50  ing below the Curie
temperature; son. The read-erase state RE 83 provides the erase
the recorder-player being characterised in beam 11, described earlier with
respect to Figure 1.  that This read-erase state provides activation of
laser 30       the control means and activation means to provide the erase
beam 11 and simultaneously ac-   (83,86) are adapted to maintain the laser
intensi- tuate a read control 82foractivating the readback cir-  55  ty and
the relative speed of the storage member cuits above described with
numerals 57-65. RE state   (25) and laser beam (31) such that a predeter-
831s used both in the usual read and the security read  mined leading
portion (13) of the irradiated por- above described. Asimple erase state 84
provides for  tion (11) 18 below the Curie temperature such that 5    7
EP 0429 221 B1                  8 be noted that the entire storage member
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be recorded before such a technique would be  trol 82 is not activated. In
write state 85, the laser 30 used. After such readback, the entire disk
should be  is activated to provide a recording beam which either 



erased again with the defective sectors being       can be modulated to
light intensity above and below marked, as is known. By using the present
invention,   5   a threshold which causes a thermal increase to the after
recording a disk, the stationary erase beam 11  Curie temperature or to a
heating below the Curie causing a magnetized area to be erased, results in
temperature resulting in no changes. The latterstate, reading back the
recorded test patterns on the disk as  provided for maintaining a
previously erased state by well as simultaneously erasing the recorded test
pat-  the low Intensity laser beam, will cause reversal of the terns. The
notation and indication of defective areas   10  direction of residual
magnetization by an appropriate is beyond the present description but is
well known in  bias through coil 26 without changing the coil current, the
art.                                           i.e. during the recording
operation a constant current The use of a read-erase beam 11 Is also useful
is flowing through coil 26, while the modulation of the for all data
security purposes. The usual read of infor-  residual magnetization on
storage member 25 is mation from a magnetooptic disk leaves all of the re-
15  caused by the modulation of the light intensity from corded
information. By the use of a read-erase beam  laser 30. The read before
write state (RW) 86 causes 11, the recorded information can be read out and
si-  a constant energy light beam to be emitted by laser multaneously
erased for protecting the security of  30, which is preferably a higher
intensity beam than such information. Accordingly, it is desired to provide
the erase beam 11. Modulation of the residual mag- control 70 such that a
read intensity be provided by   20   netization is caused by modulating the
bias current to laser 30, as is known In the art, and can be controlled
coil 26 through selective reversals in accordance with by a single line 72.
Secondly, the read-erase beam 11  the information to be recorded. is also
desired to be provided in the same recorder- player for providing that
security erase in addition to the enhanced surface analysis. Of course, the
usual  25   Claims recording circuits will also be provided. Another
variation of the present invention is that  1. A magnetooptic
recorder-player adapted to read, the erase beam can be turned into a
recording beam     erase and record information to and from a mag- wherein
the minimum amplitude of the recording         netooptic storage member
(25), and comprising: beam is the erasure amplitude and the bias current in
30    a laser means (30) for emitting a single coil 26 is selectively
reversed for alternating between  laser beam (31) to the storage member to
irradi- erased directions and recorded directions, i.e. first  ate a
portion (11) of the storage member (25); and second directions of residual
magnetization.             control means for relatively moving the Control
70 receives input control from the usual    storage member (25) and the
laser beam (31) host processor or controller card (not shown) over a   35
such that the laser beam scans a predetermined cable diagrammatically
represented by numeral 73.      trace on the storage member; Control 70
performs manyfunctions not necessary to          readback means (82, 57,
60, 62, 65) oper- the understanding of the present invention. Those
able in a reading mode to intercept and demodu- functions of course are
eliminated. The laser control  late a reflected beam from the storage
member includes a plurality of states of operation. In one state  40  (25)
to obtain an indication of the information stor- 80 the laser is turned to
an off condition, such as a  ed on the storage member; level below the
readback level. Alternately, the off         activation means for
activating the laser state may provide a laser 30 output level equal to the
means to supply a beam intensity sufficient to lo- read level. In the read
state 81, notonly is laser 30 ac-  cally heat the irradiated portion (11)
to a temper- tivated by a signal on line 72 to emit a readback while  45
ature above the Curie point to facilitate erasing not erase level of light
intensity, the read activating  from or recording to the storage member
(25); circuit 82 is actuated to activate amplifier 57, detector   a bias
means (26, 71) for directing the re- 60, decoder 62 and ECC circuit 65 into
a read mode.    sidual magnetization in the irradiated portion to a The
operation of these devices in the read mode is     first of two possible
residual directions upon cool- well understood and not explained
furtherforthat rea-  50  ing below the Curie temperature; son. The
read-erase state RE 83 provides the erase          the recorder-player
being characterised in beam 11, described earlier with respect to Figure 1.
that This read-erase state provides activation of laser 30       the
control means and activation means to provide the erase beam 11 and
simultaneously ac-    (83,86) are adapted to maintain the laser intensi-
tuate a read control 82 for activating the readback cir-  55  ty and the
relative speed of the storage member cuits above described with numerals
57-65. RE state    (25) and laser beam (31) such that a predeter- 83 Isused
both in the usual read and the security read  mined leading portion (13) of
the irradiated por- above described. Asimple erase state 84 provides for
tion (11) is below the Curie temperature such that 5    9
EP 0 429 221 B1                 10 the reflected beam from that portion is
modulated  ulate a reflected beam from the storage member to indicate the
initial residual magnetization of  (25) to obtain an Indication of the
information stor- that portion;                                      ed on
the storage member; the readback means (82, 57, 60, 62, 65)
activating the laser means to supply a 



being employed to demodulate the reflected   5     beam intensity
sufficient to locally heat the irra- beam from the leading portion in order
to sense    diated portion (11) to a temperature above the the residual
magnetization of the leading portion  Curie point to facilitate erasing
from or recording (13) as the beam scans the storage member (25),    to the
storage member (25); thereby giving an indication of the prior informa-
employing a bias means (26, 71) to direct tion stored in the predetermined
trace.    10      the residual magnetization in the irradiated por- tion to
a first of two possible residual directions 2. A recorder-player as claimed
In claim 1, wherein    upon cooling below the Curie temperature; said first
direction is designated as an erasure di-    the method being characterised
by the rection of residual magnetization and said sec-    steps of. ond
direction as an information bearing direction  15   controlling the
Intensity of the beam from of residual magnetization, such that the prior
In-  the laser means (30) and the relative speed of the formation is read
out before the irradiated portion  storage member (25) with respect to the
laser (11) is erased to the erasure direction.           beam (31) such
that a predetermined leading por- tion (13) of the irradiated portion (11)
is belowthe 3. A recorder-player as claimed in claim 1, wherein  20  Curie
temperature such that the reflected beam said first direction is designated
as a direction of  from that portion is modulated to indicate the ini-
residual magnetization for carrying Information    tial residual
magnetization of that portion; and and said second direction of residual
magnetiza-         employing the readback means (82, 57, tion as an erasure
direction, such that the prior in-  60, 82, 65) to demodulate the reflected
beam formation is read before rewriting the irradiated   25  from the
leading portion in order to sense the re- portion (11).
sidual magnetization of the leading portion (13) as the beam scans the
storage member (25), 4. A recorder-player as claimed in claim 3, wherein
thereby giving an Indication of the prior Informa- the bias is selectively
reversed for recording in-  tion stored in the predetermined trace.
formation on the predetermined trace inter-  30 spersed with erasure
portions while reading the  7. A method as claimed in claim 6, further
including prior information during the recording.            the steps of:
in one operation of the recorder-player, 5. A recorder-player as claimed in
any preceding      making the first direction an erasure direction claim,
wherein said activation means activates   35  such that erasure follows
reading by scanning of the laser means to emit a laser beam having an
the storage member (25) with a single laser beam intensity less than that
required to heat the Irra-  (31); and diated portion of the storage member
to the Curie       in another operation of the recorder-play- temperature
and is connected to the readback       er, reducing the laser beam
intensity such that means (82,57,60,62,65) foractivating the read-  40  the
heating of the storage member (25) keeps the backmeansto sense reflected
light from thestor-     temperature of the recording layer below the Cur-
age memberfor reading the prior recorded infor-    ie temperature such that
the recorded Informa- mation without altering the prior recorded infor-
tion is read but not changed. mation. 45  8. A method as claimed in claim
6, further Including 6. A method of operating a magnetooptic recorder-
the steps of: player to read, erase and record information to         In
one operation of the recorder-player, and from a magnetooptic storage
member (25),       making the first direction an erasure direction; the
method comprising the steps of:                      selectively
alternating the magnetic polar- employing a laser means (30) to emit a sin-
so  Ity of a magnetic bias field which floods the por- gle laser beam (31)
to the storage member to ir-   tion (11) of the storage member (25)
irradiated by radiate a portion (11) of the storage member (25);  the laser
beam (31) such that readout occurs be- relatively moving the storage member
(25)    fore alteration of the residual magnetization; and and the laser
beam (31) such that the laser beam         alternating the bias field for
recording in- scans a predetermined trace on the storage   55    formation
onto the storage member (25). member; operating a readback means (82, 57,
80, 62,65) in a reading mode to intercept and demod- 6    11
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3. Ein Aufzeichnungs/Wiedergabegerat gemil An- spruch 1, In dem die orate
Richtung ala Restma- 1. Ein magnetooptisches Aufzeichnungs/Wieder-
gnetisierungsrichtung zum Tragen von Informa- gabegerat, das zum Lesen,
15schen und Auf-       tionen, und die zweite Rbchtung der Restmagne-
zehchnen von Informationen auf bzw. von einem    5  tislerung als
L5schrichtung bezeichnet wird, so 



magnetooptlachen Spelchergied (25) ausgelegt      sael die vorherige
Information gelesen wird bevor Ist und das enthilt:
der bestrahite Tell (11) wieder beschrieben wird. sin Lasermittel (30) zum
Aussenden sines einzi- gen Laserstrahls (31) auf das Speichermittel, urn
4. Ein AufzeichnungslWiedergabegerat gemraiAn- einen Tell (11) des
Speichermittels (25) zu be-  10  spruch 3, in dem die Vormagnetisierung
selektiv strahlen;                                         umgekehrtwird
zurAufzelchnung von Informatio- Steuermittel fOr die relative Bewegung des
Spel-  nen auf der vorbestimmten Spur, die mit Losch- chermittels (25) und
des Laserstrahis (31), so     bereichen durchsetzt Ist, wahrend die
vorherige dag der Laserstrahl eine vorgegebene Spur auf     Information
wahrend des Aufzeichnens gelesen dem Speichermittel abtastet;
15      wird. Ablesemittol (82,57,60, 62,85), die in elnem Le- semodus
betrieben werden k8nnen, so daM ale    5. Ein AufzeichnungslWiedergabegerdt
gemal ei- einen vom Spelcherglied (25) reflektierten Strahl  nem der obigen
AnsprOche, in dem das Activie- abfangen und demodulieren k8nnen, um eineAn-
rungsmittel das Lasermittel altiviert zurn Ab- zelge der im Speicherglied
abgespeicherten In-  20  strahlen elnes Laserstrahis mit elner Starke von
formationen zu erhalten;                           weniger als
erforderlich, um den bestrahlten Teil Altivierungsmittel zum Aitivleren des
Lasermit-    des Spelcherglieds auf die Curie-Temperatur tels, um esine
Strahistarke einzustellsn, die aus-  aufzuheizen, und des an das
Ablesemittel (82, reicht, um den bestrahiten Teil (11) ortlich auf ei-  57,
60, 62, 65) angeschlossen ist zum Aktivieren ne Temperatur Ober dem
Curie-Punkt aufzuhei-  25  des Ablesernittels, das von der Spelchervonrich-
zen, urn das L8schen Im bzw. Aufzeichnen auf       tung reflektierte Licht
zu erlassen zum Ablesen das Speichermbttel (25) zu bewirken;
der vorher aufgezeichneten Information ohne sin Vormagnetisierungamittel
(26, 71) zum Aus-     Veranderung dbeser vorher aufgezeichneten In- richten
der Restmagnetisierung im bestrahlbten    formation. Teil beirn AbkOhlen
unterdie Curie-Temperatur In  30 eine erste von zwei m8glilchen
Restrichtungen;  6. Ein Verfahren zum Betrieb eines magnetoopti- wobel des
AufzeichnungslWledergabegerAt da-       schen
Aufzeichnungs/Wiedergabegerats, das durch gekennzelbhnet !at, daB:
zum Lesen, L6achen und Aufnehmen von Infor- die Stbuermittel und
Aitivierungsmittel (83, 86)  matlonen auf bzw. von einem magnetooptischen
zur Belbehaltung der Laserintnsitat und der re-  35  Speichergiled (25)
ausgelegt ISt, wobel das Ver- lativen Geschwindigkeit der Speicherglieder
(25)  fahren die folgenden Schritb umfalt: und des Laserstrahis (31)
ausgelegt sind, so daB  Anwenden eines Lasermittels (30) zum Aussen- ein
vorbestimmter Eintrittsteil (13) des bestrahl-  den eines elnzigen
LaserstrahIs (31) zum Spel- ten Tells (11) unterder Curie-Temperatur liegt,
so  chermittel, um einen Teil (11) des Speichermittels daB der von diesern
Tell reflektiertb Strahl modu-  40  (25) zu bestrahlen; liert wird, urn die
anfangliche Restmagnetisle-   relative Bewegung des Speichermittels (25)
und rung dieses Teils anzuzelgen; und                 des Laserstrahis
(31), so daB der Laserstrahl el- das Ablesemittel (82, 57, 60, 62, 65)
eingesetzt  nevorgegebene Spuraufdem Speichermittbl ab- wird, um den vom
Eintrittsteil reflektlerten Strahl  tastet zu dernodulberen, urn beim
Abtasten des Spel-  45  Betrieb eines Ablesemittels (82, 57, 60, 62, 65),
cherglieds (25) durch den Strahl die Restmagne-   in einem Lesemodus, so
dal es einen vorn Spei- tisierung des Elntrittsatils (13) zu erfassen, und
cherglied (25) reflektierten Strahl abfangen und so die vorher in der
bestimmten Spur abgespel-    demodulleren kann, um sine Anzelge der aufdem
cherten Information anzuzeigen.                    Speicherglied
abgespeicherten Informationen zu 50      erhalten; 2. Eln
AufzeichnungslWiedergabegerat gemaIl An-       Aktivleren des Lasermittels,
urn esine Strahlstar- spruch 1, in dem di erate Richtung als Lsch-     ke
einzustellen, die ausrelcht, um den bestrahl- richtung der
Restmagnetisierung, und die zwelte   ten Tell (11) Ortlich
aufeineTemperaturfiberdem Richtung ala informationstragende Rlchtung der
Curie-Punkt aufzuheizen, um das Loschen vom Restmagnetisierung bezeichnet
wird, so da3 die  55  bzw. Aufzelchnen auf das Speichermittel (25) zu
vorherge Information gelesen wird bevor der be-    bewirken; strahite Tell
(11) in L8schrichtung geloscht wird.  Elnsatz sines
Vormagnetisierungsmittels (26, 71) zum Ausrichbten der Restmagnetisierung
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erste von zwei m5glichen        un moyen laser (30) pour emettre un seul
Restrichtungen beim Abkfhlen unter die Curie-      falsceau laser (31) vers
l'el6mentd'emmagasina- Temperatur;
ge pour irradier une portion (11) de l'6l6ment wobel das Verfahren
gekennzeichnet ist durch:      d'emmagasinage (25), Steuerung der Starke
des Strahis aus dem La-   5         des moyens de commande pour d6placer 



sermittel (30) und der relativen Geschwindigkeit   l'6l6ment d'emmagasinage
(25) et le faisceau la- der Speicherglieder (25) gegeniber dem Laser-
ser(31) 1'un parrapportal'autrede tllesorte que strahl (31), so dal eln
vorbestimmter Eintdittsatil  le faisceau laser balale une piste
pr6dhtermin6e (13) des bestraMhten Tells (11) unter der Curie-   sur
l'el6ment d'emmagasinage, Temperatur llegt, so dalS der von diesem Tell re-
10    des moyens de lecture (82, 57, 60, 62, 65) flektlerte Strahl
modullert wird, um die anfingli-  fonctionnant en mode lecture pour
intercepter et che Restmagnetislerung dieses Tells anzuzel-       d6moduler
un faisceau r6fl6chl A partir de 1'616- gen; und
ment d'emmagasinage (25) pour obtenir une in- Einsatz des Ablesemittels
(82, 57, 60, 62, 65)     dication des Informations emmagasinees sur zum
Demodulleren des vom Eintrittsteil reflek-  15  l'element d'emmagasinage,
tierten Strahis, urn belm Abtasten des Speicher-         des moyens
d'activatbon pour activer le gileds (25) durch den Strahl die
Restmagnetisle-   moyen laser et fournir une Intensit6 de faisceau rung des
Eintrittstells (13) zu erfassen, und soei-  suffisante pour chauffer
localement la portion ne Anzeige dervorherin dervorbestimmten Spur
Irradiee (11) A une temperature au dessus du abgespelcherten Information zu
geben.      20      point de Curie de facon A faciliter l'effacage ou
l'enregbstrement sur l'element d'emmagasinage '   7. Ein Verfahren gemrlS
Anspruch 8, das ferner die     (25), folgenden Schritte umfa~t:
un moyen de polarisation (26, 71) pour in einer Operation des
Aufzebchnungs/Wieder-       orienter la magn6tisation r6siduelle dans la
por- gabegerits Bestimmen der ersten Richtung als  25   tion irradl6e vers
une premibre de deux directions Lbschrichtung, so dal des Lbschen dem
Ablesen      r6siduelles possibles lors du refroidissement au durch
Abtasten des Speicherglheds (25) mit el-     dessous de la temperature de
Curie, nem einzigen Laserstrahl (31) nachfolgt; und             l'appareil
enregistreur/lecteur magn6to- in einer anderen Operation des
Aufzeichnungsl-     optique etant caract6rise en ce que: Wledergabegerits
Verringerung der Starke des   30        les moyens de commande et les
moyens Laserstrahls, so daB beim Erhitzen des Spel-       d'activatlon (83,
86) sont adaptes pour mainenir chergileds (25) die Temperatur der Aufzeich-
I'intensite laser et la vitesse relative de l'lhrment nungsschicht unter
der Curie-Temperatur bleibt,    d'emmagasinage (25) et du faisceau laser
(31) de so daB die aufgezeichneten Informationen gele-     telle sorte
qu'une portion avant pred6termin6e sen aber nicht verindert werden.
35      (13) de la portion Irradi6e (11) est en dessous de la temperature
de Curie de teile maniere que le 8. Ein Verfahren gemfiB Anspruch 6, das
ferner die    faisceau r6fl6chi A partir de cette portion eat mo- folgenden
Schritte umfait:                         dule pour Indiquer la
magnetisation r6siduelle ini- In einer Operation des Aufzelchnungs/Wieder-
tiale de cette portion, gabegerats Bestimmen der ersten Richtung als  40
lea moyens de lecture (82, 57, 60, 62, 65) Lbschrichtung;
etant utilises pour demoduler le faisceau reflechi wahlwelses Abwechseln
dermagnetischen Pola-        A partirde la portion avant de fagon A
ditector la ritit eines Vormagnetisierungsfeldes, das den
magnetisatlon residuelle de la portion avant (13) vom Laserstrahl (31)
bestrahiten Tell (11) des     lorsque le fabsceau balale l'6l6ment
d'emmagasi- Speicherglieds (25) flutet, so daB das Ablesen   45  nage (25),
donnant ainsi une indication des infor- vorderVerfinderung der
Restmagnetisierung er-      mations pr6cedentes emmagasinees dans la pis-
foigt; und                                         te prld6terminse.
Abwechseln des Vormagnetislerungsfeldes zum Aufzelchnen von Informationen
auf das Spel-     2. Appareil enregistreurllecteur magn6to-optique
cherglied (25).                            50      selon la revendicatlon
1, dans loquel ladite pre- minre direction eat designee en tant que
direction d'effacement de magn6tisatlon r6siduelle et la Rovendlcatlons
seconde direction en tant que direction portant les informations de
magn6tisation r6siduelle, de 1. Appareil enregistreur/lecteur
magneto-optique   s  telle sorte quo les informations pr6co6dentes sont
adapte pour lire, effacer et enregistrer des infor-  lues avant que la
portion irradiee (11) solteffacde mations vers et A partir d'un 6l6ment
d'emmaga-    dana la direction d'effacement. sinage magn6to-optique (25) et
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enregistreur/lecteur magn6to-optique       pour orlenter la magnhtisation
rhsiduelle dans la salon la revendlcatbon 1, dane lequol ladito pre-
portion irradie6 solon une premibre de deux di- miUre direction estd6signee
en tantque direction   rections r6siduelles possibles lors du refroldisse-
de la magn6tisation residuelle pour porter lea In-  ment au dessous de la
tbmp6rature de Curie, formations et ladite seconde direction de magn6-   5
la m6thode 6tant caracterisde par les eta- tisation residuelle en tant quo
direction d'effce-  peas de: 



ment, de tile sorte quo lea Informations pr6c-          commander
l'lntensiti du faisceau a partir dentes sont lues avant de r6-4crlre la
portion irra-  du moyen laser (30) et la vitesse relative de l'6l6- diee
(11).                                         ment d'emmagasinage (25) par
rapport au fais- 10      ceau laser (31) de toilo sorte qu'une portion
avant 4. Appareil enregistreur/lectbur magn6to-optique       pred6termin6e
(13) de la portion irradi6e (11) soit solon la revendication 3, dane lequel
la polarisa-  inferieure Ala tomperature de Curie de fagon Ace tion est
Invers6e s6lectivement pour enregistrer   quo Is faisceau r6fl6chi A partir
de cette portion des informations sur la plate prid6termIn6e par-   soit
module pour indiquer la magnetisation real- semee de portions d'effacement
alors quo lea in-  15  duelle de cetto portion et, formations precedentos
sont lues durant l'enre-          utiliserla moyen de lecture (82,57,
60,62, gistroment.                                        65) pour
demoduler le faisoeau reflichi A partir de Ia portion avant de facon A
ditecter la magne- 5. AppareOll enregistreur/lecteur magneto-optique
tisation residuelle de la portion avant (13) au fur tel quo revendlque dane
une des revendications   20  et A mesure quo le faisceau balale l'element
precedentbs, dans lequel leadits moyens d'acti-    d'emmagasinage (25)
donnant ainsi une indica- vation activent le moyan laser pour emettre un
tion des Informations precedentbs emmagasi- faisceau laser ayant une
Intensiti Infirieure A col-  nees dans la pisto predetorminee. Ie requbae
pour chauffer la portion irradiee de l'element d'emmagasinage A la
tbmperature de   25  7. Methode telle quo revendiquee dans la revendi-
Curie et sont connectes aux moyens de lecture      cation 6, comprenant en
outre les Mtapes de: (82, 57, 60, 62, 65) pour activer lea moyens de
dans une operation de I'apparell enregis- lecture de facon A dteocter la
lumibre reflechie A  treur/lecteur, prendre la premiere direction partir de
l'element d'emmagasinage et lire les in-  commo direction d'offacement de
tile sorts quo formations precidemment enregistrees sans lea  3o
l'effacoment suit la lecture en balayant I'element alterer.
d'emmagasinage (25) avec un soul faisceau laser (31), et 6. MIthode de mise
en oeuvre d'un appareil enro-            dana une autre operation de
l'appareil en- gistreur/lectour magneto-optique pour lire, effa-
registreur/lecbur, riduire I'intenslti du falsceau cer et enregistrer des
informations a partir et sur  35  laser de telle sorte quo le chauffage de
l'element un element d'emmagasinage magneto-optique          d'emmagasinage
(25) conserve la femperature (25), la methode comprenant les Mtapes de:
de la couche d'enregistroment au dessous de la utiliser un moyen laser (30)
pour emettre   tbmperature de Curie de fagon a ce quo les Infor- un soul
faisceau laser (31) vers l'element d'em-   mations enregistrdes soient lues
mais pas modi- magasinage et irradier une portion (11) de l'6l6-  40
Miaes. ment d'emmagasinage (25), deplacer l'Ilement d'emmagasinage (25)
8. Methode toile quo revendiqubs dana la revendi- et Is faisceau laser (31)
i'un par rapport A l'autre  cation 6, compronant on outre les etapes de: de
telle sorte quo le faisceau laser balale une pis-     dans une opiratlon de
I'apparell enregis- to priditorminie sur l'element d'emmagasinage,  45
treurllecteur, prendre la premibre direction mottre en oeuvre un moyan de
lecture (82,    comma direction d'effacement, 57, 60, 62, 65) dana un mode
de lecture pour In-         alterner selectivement la polarite magn6ti-
tercepteretdimodulerun faisceau rnfiechi A par-    quo d'un champ de
polarisation magnetique qui tir de 'Ilement d'emmagasinage (25) pour obte-
magnitise la portion (11) de l'elementd'emmaga- nir une Indication des
informatfons emmagasi-  5s  sinage (25) irradie par le faisceau laser (31)
de neos sur l'Ilement d'emmagasinage,                 sorts quo la lecture
a lleu avant la modification de activer le moyen laser pour fournir une in-
la magnetisation risiduelle, et tbnsit de faisceau suffisanto pour chauffer
loca-        alferner le champ de polarisation pour en- lement la portion
irradlie (11) A une temperature  registrar des informations sur l'elment
d'emma- superieure au point de Curie de fagon A faciliter  55  gasinage.
I'effacement ou I'enregistrement sur I'element d'emmagasinage (25),
utiliser un moyen de polarisation (26, 71) 9    


