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mensions of the marks are adjusted by adjusting the write intensity because
these dimensions greatly de- "Method and apparatus for recording signals on
a    pend on the write intensity used in recording, so that record carrier,
measurement method and              the write intensity is very suitable
for adjusting these measurement device for use in the recording    5
dimensions. method and the recording apparatus, and record         An
embodiment of the method, in which the write carrier."
intensity can be optimized simply, is characterized in that the method
comprises a measurement method in The invention relates to a method of
recording   which in a specific track portion a first test signal is
signals on a record carrier of a rewritable type, infor-  10  recorded with
a maximum write intensity of the radi- mation patterns of optically
detectable marks being  ation beam subsequently in the specific track
portion formed on the record carrier in substantially parallel  and in
track portions situated at opposite sides of said tracks of a specific
track pitch, the tracks being scan-  specific track portion a second test
signal, which can ned by a radiation beam to form the marks.          be
distinguished from the first test signal, is recorded The invention further
relates to a recording appa-  15  with differentwrite intensities between a
minimum in- ratus for recording signals in parallel tracks of a spe-
tensity and the maximum intensity, which second test cific track pitch on a
record carrier of a rewritable  signal, after it has been recorded, is read
from the type, which recording apparatus comprises scanning  specific track
portion to check whether the second means forscanning the tracks by means
ofa radiation  test signal being read contains signal components beam to
form an information pattern of optically de-  20  corresponding to the
first test signal, and in which on tectable marks in the tracks, which
pattern corre-  the basis of the results of said checkan optimum write
sponds to said signals.                             intensity is selected
which is situated in the boundary The invention further relates to a
measurement   region between the intensity range for which signal method
and measurement device for use in the re-    components corresponding to
the first test signal are cording method and the recording apparatus.    25
present in the second test signal being read and the Finally the invention
also relates to a record car-  intensity range for which said signal
components are rier provided with substantially parallel adjacent
substantially absent in the test signal being read, the tracks of
substantially constant track pitch, which  write intensity being adjusted
to the optimum write- tracks exhibit an Information pattern of optically
de-  intensity value after the measurement method has tectable marks.
30  been carried out Such a recording method, recording apparatus        An
embodiment of the apparatus, in which the and record carrier are known
inter alla from "Philips  write intensity is optimized automatically, is
charac- Technical Review", Vol. 42, No. 2, pp. 28-47. This ma-  terized in
that the apparatus comprises a measure- gazine describes a magneto-optical
recording appa-  ment device comprising a read means for reading the ratus.
A problem in magneto-optical recording is that  35  recorded signals with
the aid of a read beam, test- the read reliability of the recorded signal
is suscept-  signal-generating means for generating a first test ible to
variations in the recording conditions, such as  signal and a second test
signal which can be distin- for example the recording velocity and the
intensity of  guished from the first test signal, control means for the
scanning beam. It is an object of the invention to  causing the first test
signal to be recorded in a spe- provide a recording method and recording
apparatus   40  cific track portion when a specific maximum value of of the
type defined in the opening paragraphs, in   the write intensity is
reached, for subsequently caus- which the read reliability of the recorded
signal im-  Ing the second test signals to be recorded in the spe- proved.
cific track portion and in track portions situated at op- As regards the
method this object is achieved by  posite sides of said specific track
portion, with a num- a method which is characterized in that the dimen-
45  ber of different write-intensity values situated be- sions of the
recorded marks in the track width direc-  tween a minimum intensity and the
maximum inten- tion substantially correspond to the track pitch.   sity and
for causing the second test signals recorded With respect to the apparatus
this object is ach-  with different write-intensity values to be read from
ieved by an apparatus which is characterized in that  the specifictrack
portion, detection means for detect- the recording apparatus is adapted to
record marks  so  ing signal components corresponding to the first test
whose dimensions in a track width direction substan-  signal in the second
test signals being read, selection tially correspond to the track pitch.
means for deriving from the detected signal compo- The invention is based
on the recognition of the  nents an optimum write intensity which is
situated fact that the read reliability largely depends on the di-
substantially at the boundary between the intensity mansions of the
recorded marks, an optimum read re-  55  range for which signal components
corresponding to liability being obtained when the dimensions of the  the
first test signal appear in the second test signals marks in a direction
perpendicular to the track direc-  being read and the intensity range for
which said sig- tion are egual to the track pitch. Preferably, the di-  nal
components are substantially absent in the sec- 2    



3                  EP 0400 726 B1                  4 ond test signals being
read, the recording apparatus  information areas may also be defined by,
for exam- further comprising means for adjusting the write in-  pie, a
structure of servo patterns as described in tensity to said optimum value
after the optimum write  Netherlands Patent Application NL-A 8702905 (PHN
intensity has been determined.                     12.339). For the purpose
of recording the record car- The above embodiments of the method and the
5   rier 1 comprises a recording layer 6 provided on a apparatus
advantageously utilize the fact that at the  transparent substrate 5 and
coated with a protective instant at which the dimensions of the marks
corre-  layer 7. The information layer 6 is composed of a ma- spond to the
track pitch the signal components of the  terial suitable for
magneto-optical recording. How- first test signal disappear from the read
signal.  ever, it is to be noted that the information layer 6 may The
embodiments with automatic write-intensity  10  alternatively consist of
othermaterials such as, for ex- adjustment are particularly suitable for
use in recor1d-  ample, a "phase-change" material, whose structure ing
apparatuses in which the dimensions of the marks  can be changed from
amorphous to crystalline and strongly depend on the write intensity, such
as forex-  vice versa by suitable irradiation methods. ample in
magneto-optical recording appartuses.        Fig. 2 shows an embodiment of
a magneto-opti- However, the invention is not limited to magneto-opt-  15
cal recording apparatus 10 for recording information ical recording but may
also be applied to other record-  on the record carrier 1. The recording
apparatus 10 ing principles, such as for example recording on re-
comprises a turntable 11 and a drive motor 12 to ro- writable record
carriers of the "phase-change" type,  tate the record carrier 1 about an
axis 13. An optical employing a record carrier whose structure can be
write/read head 14 of a customary type suitably for changed from amorphous
to crystalline and vice ver-  20   magneto-optical recording and reading is
arranged sa upon scanning with a radiation beam, depending  opposite the
rotating record carrier 1 and directs a ra- on the irradiation method.
diation beam 15 towards the recording layer 6. The re- Further embodiments
and advantages thereof     cording apparatus 10 comprises customary
tracking will now be described in more detail with reference to  means, not
shown, for keeping the beam 15 directed Figs. 1 to 11, in which
25  at the servo track 4, focusing means for keeping the Fig. 1 shows a
record carrier,                 radiation beam 15 in focus on the recording
layer 6, Fig. 2 shows a magneto-optical apparatus,      and customary
addressing means for locating a spe- Fig. 3 shows a write signal and the
corresponding  cific address, for example as described in European
information pattern,                           Patent Application EP-A
0265904 and Netherlands Fig. 4 shows a number of information patterns in
30   Patent Application NL-A 8800151 (PHN 12.063 and adjacent track
portions,                       PHN 12.398). Opposite the read/write head
14, at the Fig. 5 gives the read reliability as a function of the  other
side of the record carrier 1, a magnetic field write intensity,
modulator 16 is arranged to generate a magnetic-field Fig. 6 gives the
domain width as a function of the  H which is oriented substantially
perpendicularly to write intensity in the case of magneto-optical re-  35
the recording layer 6 in the area of the recording layer cording,
6 which is exposed to the radiation beam 15. The Fig. 7 shows a number of
information patterns to  magnetic-field modulator 16 is rigidly connected
to illustrate the invention,                      the read/write head 14
via a member 17. The Fig. 8 shows a number of measurement results to
write/read head 14 and the magnetic-field modulator illustrate the
invention,                 40  16 are radially movable relative to the
record carrier Fig. 9 shows an example of a control circuit for  by means
of an actuating system 18, the member 17 use in the recording apparatus in
accordance   ensuring that the magnetic-field modulator 16 re- with the
invention,                            mains always positioned directly
opposite the Fig. 10 is a flow chart of a program for the micro-
read/write head. The magnetic-field modulator 16 is computer which forms
part of the circuit, and  45  of a type for which the direction of the
generated mag- Fig. 11, in order to illustrate the invention, shows  netic
field can be modulated in conformity with a bi- an area on the record
carrier which is suitable for  valent write signal Vm. Such a magnetic
field modu- recording the test signals.                    lator is
described comprehensivelyin inter alia Neth- Fig. 1 shows an embodiment of
a record carrier  erlands Patent Application no. 8702451 (PHN 1 of a
rewritable type, Fig. 1a being a plan view and   50  12.294), herewith
incorporated by reference. Fig. l b showing a small part In a sectional
view taken  The apparatus 10 further comprises a control cir- on the line
b-b. The record carrier has a pattern of  cuit 19 for controlling the
write/read head 14 and the tracks, which define substantially concentric
informa-  actuating system 18 and for controlling the genera- tion areas
intended for recording information in the  tion of the write signal Vm.
When information is re- form of information patterns of optically
detectable  55   corded the servo track 4 is scanned with the radiation
marks. The track pattern may comprise, for example,  beam 15 whose
intensity is set to a write intensity a continuous spiral servo track 4
defining the centres  which is adequate to heatthe part of the recording
lay- of the information areas. However, these concentric  er 6 which is
scanned by the radiation beam to a tem- 3    



5                   EP 0 400 726 B1                 6 perature near the
Curie temperature of the material of  p, which is egual to the track pitch
q, is found to be the recording layer 16. At the same time the write sig-
situated in the centre of the range between pmin and nal Vm, and hence the
generated magneticfield H, is  pmax. In accordance with the invention the
domain modulated in conformity with the information to be re-  width p
during recording is selected to be egual to the corded, so that a pattern
of marks in the form of mag-   5   track pitch q. In that case the read
reliability is least netic domains in conformity with the write signal Vm
susceptible to domain-width variations, which are in- is obtained in the
part of the servo track 4 being scan-  evitable on account of the various
tolerances in the re- ned. The domains thus formed can be detected opti-
cording system. Hereinafter the domain width p cor- cally, as will be
described in detail hereinafter.  responding to the track pitch q will be
referred to as Bywayof Illustration Fig. 3showsthewrite signal  10  the
optimum domain width po. The domain width can Vm, the corresponding
magnetic field H and the re-  be adjusted simply by adapting the
write-energy in- sulting pattern of magnetic domains having different
tensity of the radiation beam 15. directions of magnetization as a function
of time. The  Fig. 6 gives the domain width p as a function of domains of
different directions of magnetization bear  the write intensity E when the
track 4 is scanned with different reference numerals, namely 30 and 31. The
15  a specific scanning velocity during recording. The centre of the servo
track in which the pattern is re-  write-intensity values corresponding to
the domain corded is represented diagrammatically by a line 4'.  width
pmin, po and pmax are Emin, Eo and Emax re- The pattern of magnetic domains
30, 31 can be read  spectively. Thus, the optimum domain width can be with
the read/write head 14, which for this purpose  adjusted by adjusting the
write intensity to the corre- scans the pattern with a beam of linearly
polarized   20  sponding value Eo. For a specific record carrier it is
light. Upon reflection of the radiation beam the direc-  possible, for
example, to determine the value of the tion of polarization of the beam is
rotated in a direction  optimum write intensity in advance. Before the
infor- which is dictated by the direction of magnetization of  mation is
recorded on this record carrier it is then pos- the part of the recording
layer 6 being scanned. This  sible, in principle, to adjust the write
intensity of the results in a modulation pattern of variations of the di-
25  recording apparatus to this value. rection of polarization
corresponding to the pattern of  However, this presents the following
problems: magnetic domains 30, 31 being scanned. This modu-     1) There is
a substantial spread in radiation sen- lation is detected in a customary
manner in the       sity of recording layers, even if they are made of
read/write head 14, for example by means of a Wol-    the same
magnetooptical material. This is caused laston prism, photoelectric
transducers, and an am-  30  by the generally adopted method of depositing
plifier which converts the output signals of the photo-  the recording
layer, such as for example sputter- electric transducers into a read signal
VI which is rep-  ing. resentative of the pattern being read, as is
described  2) The influence of the scanning velocity on the inter alia in
Netherlands Patent Application NL-A     optimum write intensity Eo is
considerable. This 8602304 (PHQ 86.017).                         35
poses a problem in particular if the recording ve- One of the principal
aspects of recording is the re-  locity for different recording apparatus
may vary liability with which the recorded information can be
substantially, as for example in recording appara- read. A known parameter
to express the read reliabil-  tuses for CD signals, in which the
permissible re- ity for recorded CD signals is referred to as the "block
cording velocity is between 1.2 m/s and 1.4 m/s. error rate" (BLER). The
parameter BLER specifies  40  3) In practice, accurately determining a
absolute the number of EFM blocks per unit of time in which    radiation
power is very problematic. The spread one or more errors have been detected
during read-    between power meters is of the order of magni- ing.
tude of 10%. Moreover, differentadjustmentcon- Fig. 4 shows patterns of
domains 30 and 31         ditions may give rise to additional errors.
formed in a plurality of adjacent track portions of the   45  4) Finally,
the shape of the scanning spot formed servo track 4. Again the centres of
the servo tracks  on the recording layer 6 by the radiation beam bear the
reference numeral 4'. The track pitch, i.e. the  and the wavelength of the
radiation also influ- distance between the centres 4' of the servo tracks,
ence the optimum write intensity. bears the reference letter q. The
dimensions of the   The above means that the variation of the opti- domains
in a direction perpendicular to the track di-  50   mum write intensity is
so large that it is impossible to rection is indicated by means of the
letter p. Herein-  guarantee thatwhen the write power has been adjust-
after the domain dimensions in this direction will be  ed to the
predetermined power the domain width will referred to briefly as the
"domain width".         be situated within the write-intensity range given
in Fig. 5 gives the BLER value as a function of the  Fig. 5, in which the
BLER value is small. domain width p. It is found that within a range from
55  A method and a recording apparatus in accor- pmin to pmax the BLER
value substantially assumes  dance with the invention, enabling the optimum
write a constant minimum value, while outside this range  intensity to be
adjusted reliably and simply, will now the BLER value increases rapidly.
The domain width  be described below. First of all the method in accor- 4



7                   EP 0 400 726 B1                   8 dance with the
invent ion will be described with refer-  the signal component produced by
the originally re- ence to Fig. 7, in which the reference numerals 4a',
corded first pattern disappears from the read signal 4b' and 4c' denote the
centres of three adjacent track  produced by the centre track. portions of
the track 4. In the first step of the method  By way of illustration the
curve 80 in Fig. 8 gives a predetermined first Pattern of magnetic domains
30   5   the variation of the read-signal component Ulf corre- and 31, for
example a periodic pattern of the frequen-  sponding to the originally
recorded first pattern as a cy fl, is recorded with a maximum write
intensity El  function of the write intensity E. Moreover, this Figure in
the centre track, as is illustrated in Fig. 7a. The  gives the BLER values
determined for the various write intensity El is selected so as to  ensure
that the  write intensities. The curve 81 represents the varia-
corresponding domain width p1 is larger than the   10  tion ofthe
BLERvalues.As isapparentfromFig. 8the track pitch. Subsequently, a second
pattern of mag-  write intensity E for which the signal component Ulf netic
domains 30 and 31, which can be distinguished  disappears is situated
substantially in the centre of from the first pattern, is recorded in all
the three track  the write intensity range in which the BLER value is
portions with a minimum write intensity E2 for which  minimal. the
associated domain width p2 is bound to be smaller   15  Fig. 9 shows an
example of the control circuit 19 than the track pitch. Fig. 7b shows the
result of this  of the recording apparatus 10, by means of which the
recording, in which the second pattern is a periodic  optimum write
intensity can be determined. The con- pattern of a frequency f2 lower than
the frequency fI  trol circuit comprises a frequency-dividing circuit 90,
of the first pattern. In the recording thus obtained the  which in a
customary manner derives two periodic first pattern, which was originally
recorded in the cen-   20  signals Vtl and Vt2 of differentfrequency fc1
and fc2 tre track, is partly overwritten by the second pattern.  from a
periodic signal of a frequency fosc. The two After recording of the second
pattern in the three  periodic signals Vt1 and Vt2 supplied by the dividing
tracks the centraetrack is read. Since the originally  circuit 90 are
applied respectively to a first input and recorded first pattern is still
partly present (as is indi-  a second input of a selection circuit 91
having three cated by the reference numeral 70) the read signal,  25
inputs. The signal Vi to be recorded is applied to the will contain signal
components corresponding to the  third inputof the selection circuit91. The
selection cir- first pattern in addition to the signal components cor-
cult 91 is of a type which depending upon a control responding to the
second pattern. The presence of    signal Vsel selects one of the three
input signals and the signal components corresponding to the first pat-
transfers the selected input signal to its output. The tern is detected.
Subsequently, the write intensity is  30  signal on the output of the
selection circuit is applied increased and the second pattern is recorded
again   to the magnetic-field modulator 16 as the write signal in the three
tracks with this increased write intensity.  Vm. The control circuit 19
further comprises a selec- Since as a result of the increased write
intensity the  tive band-pass filter92, which is tuned to the frequen-
width of the recorded domains is larger than in the   cy fcl of the signal
Vtl. An input 98 of a selective preceding recording of the second pattern,
the origi-  35   band-pass filter 92 is coupled to the write/read head
nally recorded first pattern will be overwritten to a  14 for recording the
read signal V1. An output signal larger extent. When the centre track is
read the signal  of the selective filter 92 is applied to a peak detector
component in the read signal corresponding to the    93 to determine the
peak value of the applied signal, first pattern will have decreased. The
method of in-  which has been filtered by means of the filter 92. A
creasing the write intensity, of recording the second   40   signal Uc1
which is representative of said peak value pattern with the increased write
intensity, and of read-  is digitized by means of an analog-to-digital
converter ing the centre track is repeated continually. The read-  94. The
digitized peakvalue is applied to a microcom- signal component
corresponding to the first pattern   puter 95. Furthermore, the
microcomputer 95 is cou- will then decrease continually until the write
Intensity  pled to the selection circuit 91 via a signal line 96 to reaches
a value for which the corresponding domain   45   supply the control signal
Vsel to the selection circuit width has become so large that the originally
recorded  96. first pattern is overwritten completely. This is the
Moreover, the microcomputer 95 is coupled to the case when the domain width
p is equal to the track    read/write head 14 to apply a control signal VE
forad- pitch q. In that case the spacing between the two pat-  justing the
intensity of the beam 15. The microcom- terns recorded in the adjacent
tracks has decreased   50   puter 95 further comprises control outputs and
inputs to zero. By way of illustration Fig. 7c shows the sec-  (not shown)
for controlling the search for location of ond patterns for the situation
In which the domain   addressed track portions, as is described, for exam-
width p is equal to the track pitch q. As is shown in Fig.  pie, in
Netherlands Patent Application NL-A 880015 7c, the originally recorded
first pattern has disap-  (PHN 12.398), which is incorporated herewith by
ref- peared completely for this track width. Thus, the op-  55   erence.
The microcomputer 95 is loaded with a pro- timum write intensity Eo can be
obtained by recording  gram for determining the optimum write intensity Eo.
the second pattern with increasing intensity and at      Asuitable program
will be described in detail with the same time detecting the write
intensity for which  reference to Figs. 10 and 11. Fig. 10 shows the flow 5



9                   EP 0 400 726B1                 10 chart of the program
and Fig. 11 shows the track por-  ence value Umin, which is for example 40
dB below tion of the servo track 4 In which the patterns for de-  the
signal value corresponding to a non-overwritten termining the optimum write
intensity Eo can be re-  test signal Vt1. If the value of Ucl exceeds said
value corded. This track portion comprises three contigu-  Umin the value
of Es is incremented by an adaptation ous turns of the spiral servo track
4. The address in-   5   value AE in the step S19 and subsequently the pro-
formation is recorded in the turns, for example as a  gram proceedswith the
step S9. However, if the value preformed modulation of the servo track 4,
as is de-  of Uc1 is smaller than the reference value Umin this scribed In
for example, the afore-mentioned Nether-  means that the first test signal
has been overwritten lands Patent Application NL-A 8800151 (PHN
completely and consequently the intensity value Es 12.399). The start
addresses of the three turns are  10  corresponds to the optimum value Eo.
After this the designated TR1, TR2 and TR3 respectively. Halfway  intensity
of the beam 15 is again set to the read inten- the turn shaving the start
address TR2 an address  sity El (S20) and the program is terminated. If
subse- TR2' is recorded. The end of the third turn is indicated  quently
the signal Vi is to be recorded the microcom- by the address TR4. The
program, whose flow chart  puter 75 controls the selection circuit 91 n
such a way is given in Fig. 10 begins with a first step in which the   15
that the signal Vc is applied to the magnetic-field intensity of the write
beam E is set to a read intensity  modulator 16 as the write signal and the
write inten- El, which is low enough to preclude variations of the  sity of
the beam 15 is adjusted to the optimum value magnetization In the recording
layer 6. Subsequently,  Eo equal to the most recently corrected value of
Es. the track portion indicated by the address TR2 is lo-  In the present
embodiment the second signal Vt2 cated in the step S2. In the step S3 the
selection cir-  20  is each time recorded over the whole length of the cult
92 is controlled in such a way that the test signal  three turns of the
track 4, designated by the start ad- Vt1 ofthe frequency fcl is selected as
the write signal  dresses TR1, TR2 and TR3, after an increase in write Vm.
In the step S4 the beam intensity is set to the  intensity. However, it is
alternatively possible to div- maximum write intensity El, after which
recording of  ide the three turns into a number of addressable sec- the
signal Vt1 in the form of a pattern of wide domains   25  tors.
Subsequently, the test signal Vt2 is recorded in the track portion
indicated by the address TR2 be-  within a sector in each of the three
track portions for gins. During recording the addresses are read from
which the write intensity of the various sectors can be the track being
scanned in the step S5. In the step S6  different, and, moreover, the write
intensities used for it is ascertained by means of the information being
the various sectors are stored in a memory. Afterthis, read whether the
beginning of the track portion indi-  30  the sectors of the centre turn
can be read the read- cated by the address TR3 is reached. If this is not
the  signal components corresponding to the test signal case the step S5 is
repeated. If said track portion is  Vtl can be determined and for the
various sectors. reached the intensity of the beam 15 is again set to  The
value of the optimum write intensity Eo can then the read intensity El
during the step S7. Subsequent-  be derived from these measurement results
and the ly, In the step S8, a value ES which is representative   35  stored
write intensities. of the write intensity is equalized to the value which
In the present magneto-optical recording appara- is representative of the
minimum write intensity E2.  tus a constant-intensity beam is directed
towards the After this, in the step S9, the track portion indicated  record
carrier during recording. However, it is to be by the start address TR1 is
located. In the step S10  noted that the invention may also be utilized in
mag- the selection circuit 91 Is controlled in such a way that  40
neto-optical recording apparatuses in which the radi- the test signal Vt2
of the frequency fc2 is applied to  ation energy is applied in the form of
periodic radia- the magnetic-field modulator 16 as the write signal  tion
pulses of constant intensity, as is described for Vs. Subsequently, the
intensity of the beam 15 is ad-  example in Netherlands Patent Application
NL-A justed to the intensity specified by the value Es, after  8703011 or
NL-A 8801205 (PHQ 87.044 or PHN which recording of the test signal Vt2 in
the form of  45  12.550). narrow domains begins. During recording, while
the    Neither is the Invention limited to magneto-opti- steps S12 and S13
are carried out, it is checked   cal recording apparatuses in which the
information is whether the track portion having the start address  recorded
by means of a modulated magnet field. The TR4 is reached. If this is not
the case, recording is  invention can also be applied to magneto-optical
re- continued. If said track portion is reached the step   50  cording
systems in which the information is recorded S14 is carried out, in which
the intensity of the radia-  by first scanning the recording layer with a
radiation tion beam is again set to the read intensity El. Sub-  beam of
constant intensity during which, the scanned sequently, in the stop S15,
the track portion Indicated  portion of the recording layer is exposed to a
constant by the startaddress TR2' is located and this track por-  magnetic
field, so that a track of uniform magnetiza- tion is read for a specific
time interval. At the end of  55  tion is obtained (erasing), and by
subsequently re- the interval [err]T the digitized value of Ucl is read
while  versing the direction of the magnetic-field and scan- the step S17
is performed. In the step S18 the value  ning the track of uniform
magnetization with a radia- of Ucl thus read is compared with a very small
refer-  tion beam whose intensity is modulated in conformity 6    



11                  EP0400726B1                       12 with the signal to
be recorded, as is described for ex-  5. A method as claimed in Claim 4,
characterized in ample in the above-mentioned "Philips' Technical Re-
that the method comprises a measurement meth- view". In this case the test
signal Vt2 is suitably not a  od in which in a specific track portion (46')
a first periodic signal but a d.c. signal and the test signal Vtl  test
signal ([err]) is recorded with a maximum write is a periodic signal.
5       intensity of the radiation beam subsequently in Moreover, it is to
be noted that although the inven-  the specific track portion and in track
portions tion is very suitable for use in magneto-optical record-  (4a',
4c') situated at opposite sides of said spe- ing it is not limited to this
recording method. For ex-  cific track portion (46') a second test signal
(Vt2), ample, the invention may also be applied to what is re-  which can
be distinguished from the first test sig- ferred to as "erasable
phase-change recording", in  10   nal, is recorded with different write
intensities be- which by exposure of the recording layer to a radiation
tween a minimum intensity and the maximum in- beam the structure of the
recording layer can be        tensity, upon which second test signal
([err]), after changed from amorphous to crystalline or from crys-      it
has been recorded, is read from the specific talline to amorphous depending
on the scanning          track portion (46') to check whether the second
method used. It is then possible to first record a per-  15  test signal
(Vt2) being read contains signal com- iodic test signal Vt1, which is
subsequently overwrit-   ponents corresponding to the first test signal ten
by a d.c. test signal Vt2 with a number of different  ([err]), and in which
on the basis of the results of write intensities.
said check an optimum write intensity is selected Finally, it is to be
noted that the invention is not  which is situated in the boundary region
between limited to the use in conjunction with disc-shaped re-  20  the
intensity range for which signal components cord carriers having a
concentric track pattern. The     corresponding to the first test signal
([err]) are invention may also be used in conjunction with record
present in the second test signal (Vt2) being read carriers on which the
information is recorded in         and the intensity range forwhich said
signal com- straight tracks.
ponents are substantially absent in the test signal 25      being read, the
write intensity being adjusted to the optimum write-intensity value after
the meas- Claims                                                   urement
method has been carried out. 1. A method of recording signals on a record
carrier  6. A method as claimed in Claim 5, characterized in (1) of a
rewritable type, information patterns of  30  that the first ([err]) and
the second test signal ([err]) optically detectable marks (30, 31) being
formed     are periodic signals. on the record carrier in substantially
parallel tracks (4) of a specific track pitch (q), the tracks  7. A
measurement method as defined by all techni- being scanned by a radiation
beam (15) to form       cal measurement features of any of the claims 5 the
marks, characterized in that the dimensions   35  or 6. (p) of the recorded
marks (30,31) in the track width direction substantially correspond to the
8. A recording apparatus for recording signals in track pitch (q).
parallel tracks (4) of a specific track pitch (q) on a record carrier (1)
of a rewritable type, which re- 2. A method as claimed in Claim 1,
characterized in  40  cording apparatus comprises scanning means that the
optically detectable marks (30,31) are      (14) for scanning the tracks by
means of a radia- magnetic domains obtained by locally heating a       tion
beam (15) to form an information pattern of recording layer of the record
carrier with the aid   optically detectable marks (30, 31) in the tracks of
a radiation beam (15), said layer (6) being suit-  (4), which patterns
correspond to the signals, able for magneto-optical recording, the heated
45  characterized in that the recording apparatus is portion of the
recording layer being exposed to a    adapted to form marks (30,31) whose
dimen- magnetic field (H) which is directed substantially   sions (p) in a
track width direction substantially perpendicularly to the recording layer
(6).          correspond to the track pitch (q). 3. A method as claimed in
Claim 2, characterized in  50   9. A recording apparatus as claimed In
Claim 8, that the magnetic field (H) is modulated in con-     characterized
in that the apparatus comprises formity with a signal (Vm) to be recorded.
adjustment means (95) for adjusting the write in- tensity to a value
forwhich said dimensions (p) of 4. A method as claimed in Claim 2 or 3,
character-       the marks (30, 31) correspond to the track pitch ized in
that the dimensions of the optically detect-  55 (q). able marks are
adjusted to obtain dimensions corresponding to the track pitch by adjusting
the  10. A recording apparatus as claimed in Claim 9, intensity of the
radiation beam (15).                characterized in that the apparatus
comprises a 7    11                   EP 0 400 726 B1 with the signal to be
recorded, as is described for ex-  5. A method as claimed in Claim 4,
characterized in 



ample in the above-mentioned "Philips' Technical Re-      that the method
comprises a measurement meth- view". In this case the test signal Vt2 is
suitably not a  od in which in a specific track portion (46') a first
periodic signal but a d.c. signal and the testsignal Vt1  test signal
([err]) is recorded with a maximum write is a periodic signal.
5       intensity of the radiation beam subsequently in Moreover, it is to
be noted that although the inven-  the specific track portion and in track
portions tion is very suitable for use in magneto-optical record-  (4a',
4c') situated at opposite sides of said spe- ing it is not limited to this
recording method. For ex-  cific track portion (46') a second test signal
(Vt2), ample, the invention may also be applied to what is re-   which can
be distinguished from the first test sig- ferred to as "erasable
phase-change recording", in  10    nal, is recorded with different write
intensities be- which by exposure of the recording layerto a radiation
tween a minimum intensity and the maximum in- beam the structure of the
recording layer can be         tensity, upon which second test signal
([err]), after changed from amorphous to crystalline or from crys-       it
has been recorded, is read from the specific talline to amorphous depending
on the scanning           track portion (46') to check whether the second
method used. It is then possible to first record a per-  15  test signal
([err]) being read contains signal com- iodic test signal Vtl, which is
subsequently overwrit-    ponents corresponding to the first test, signal
ten by a d.c. test signal Vt2 with a number of different  ([err]), and in
which on the basis of the results of write intensities.
said check an optimum write intensity is selected Finally, it is to be
noted that the invention is not  which is situated in the boundary region
between limited to the use in conjunction with disc-shaped re-   20  the
intensity range for which signal components cord carriers having a
concentric track pattern. The      corresponding to the first test signal
([err]) are invention may also be used in conjunction with record
present in the second test signal (Vt2) being read carriers on which the
information is recorded in          and the intensity range for which said
signal com- straight tracks.
ponents are substantially absent in the test signal 25      being read, the
write intensity being adjusted to the optimum write-intensity value
afterthe meas- Claims
urement method has been carried out. 1. A method of recording signals on a
record carrier  6. A method as claimed in  Claim 5, characterized in (1) of
a rewritable type, information patterns of   30  that the first (Vt1) and
the second test signal ([err]) optically detectable marks (30, 31) being
formed      are periodic signals. on the record carrier in substantially
parallel tracks (4) of a specific track pitch (q), the tracks  7. A
measurement method as defined by all techni- being scanned by a radiation
beam (15) to form        cal measurement features of any of the claims 5
the marks, characterized in that the dimensions   35  or 6. (p) of the
recorded marks (30,31) in the track width direction substantially
correspond to the    8. A recording apparatus for recording signals in
track pitch (q).                                      parallel tracks (4)
of a specific track pitch (q) on a record carrier (1) of a rewritable type,
which re- 2. A method as claimed in Claim 1, characterized in  40   cording
apparatus comprises scanning means that the optically detectable marks
(30,31) are       (14) for scanning the tracks by means of a radia-
magnetic domains obtained by locally heating a        tion beam (15) to
form an information pattern of recording layer of the record carrier with
the aid    optically detectable marks (30, 31) in the tracks of a radiation
beam (15), said layer (6) being suit-  (4), which patterns correspond to
the signals, able for magneto-optical recording, the heated   45
characterized in that the recording apparatus is portion of the recording
layer being exposed to a     adapted to form marks (30,31) whose dimen-
magnetic field (H) which is directed substantially    sions (p) in a track
width direction substantially perpendicularly to the recording layer (6).
correspond to the track pitch (q). 3. A method as claimed in Claim 2,
characterized in  50   9. A recording apparatus as claimed in Claim 8, that
the magnetic field (H) is modulated in con-      characterized in that the
apparatus comprises formity with a signal (Vm) to be recorded.
adjustment means (95) for adjusting the write in- tensity to a value for
which said dimensions (p) of 4. A method as claimed in Claim 2 or 3,
character-        the marks (30, 31) correspond to the track pitch ized in
that the dimensions of the opticallydetect-  55  (q). able marks are
adjusted to obtain dimensions corresponding to the track pitch by adjusting
the  10. A recording apparatus as claimed in Claim 9, intensity of the
radiation beam (15).                 characterized in that the apparatus
comprises a 7    13                  EP 0 400 726 61                  14
measurement device comprising read means        15  A record carrier as
claimed In Claim 14, charac- (14) for reading the recorded signals with the
aid  terized in that the record carrier is of a magneto- of a read beam
(15), test-signal-generating        optical type, the marks (30, 31)
comprising mag- 



means (90) for generating a first test signal ([err])  netic domains having
a direction of magnetiza- and a second test signal (Vt2) which can be dis-
5  tion substantially perpendicular to a recording tinguished from the
first test signal ([err]), control  plane of the record carrier (1). means
(19) for causing the first test signal ([err]) to be recorded in a specific
track portion (46') when a specific maximum value of the write in-
PatentansprOche tensity is reached, for subsequently causing the   10
second test signals ([err]) to be recorded in the  1. Verfahren
zurAufzeichnung von Signalen auf ei- specific track portion (46') and in
track portions  nem Aufzeichnungstriger (1) vom beschrelbba- (4a', 4c')
situated at opposite sides of said spe-  ren Typ, wobei in nahezu
parallelen Spuren (4) cific track portion (46') with a number of different
von bestimmtem Spurmittenabstand (q) auf dem write-intensity values
situated between a mini-  15  Aufzeichnungstrager Informationsmuster aus
mum intensity and the maximum intensity, and        optisch detektierbaren
Marken (30, 31) gebildet for causing the second test signals ([err])
recorded  werden, wobei die Spuren zum Bilden der Mar- with different
write-intensity values to be read    ken von einem Strahlenbfindel (15)
abgetastet from the specific track portion (46'), detection    werden,
dadurch gekennzeichnet, daa die Ab- means (92, 93, 94) for detecting signal
compo-  20  messungen (p) der aufgezelchneten Marken (30, nents
corresponding to the first test signal ([err])  31) in der Richtung der.
Spurbreite nahezu dem in the second test signals (Vt2) being read, selec-
Spurmittenabstand (q) entsprechen. tion means (95) for deriving from the
detected signal components an optimum write intensity    2. Verfahren nach
Anspruch 1, dadurch gekenn- which is situated substantially at the boundary
25  zeichnet, dall die optisch detektierbaren Marken between the intensity
range forwhich signal com-    (30, 31) durch lokales Erwarmen einer
Aufzeich- ponents corresponding to the first test signal      nungsschicht
des Aufzeichnungstragers mittels ([err]) appear in the second test signals
(Vt2) being  ines StrahlenbOndels (15) erhaltene magneti- read and the
intensity range for which said signal  sche Domanen sind, wobei die
genannte Schicht components are substantially absent in the sec-   30  (6)
fur magnetooptisches Aufzeichnen geeignet ond test signals being read, the
recording appa-    ist und wobei der erwarmte Abschnitt der Auf- ratus
further comprising means for adjusting the    zeichnungsschicht einem
Magnetfeld (H) ausge- write intensity to said optimum value after the op-
setzt wird, das nahezu senkrecht zur Aufzeich- timum write intensity has
been determined.          nungsschicht (6) steht. 35 11. A recording
apparatus as claimed in Claim 10    3. Verfahren nach Anspruch 2, dadurch
gekenn- characterized inthatthefirst(Vt,)andthesecond       zeichnet, daa
das Magnetfeld (H) einem aufzu- test signal (Vt2) are periodic signals of
different  zeichnenden Signal (Vm) entsprechend modu- frequency.
liert wird. 40 12. A recording apparatus as claimed in any one of  4.
Verfahren nach Anspruch 2 oder 3, dadurch ge- the Claims 8 to 11,
characterized in that the re-   kennzeichnet, daR die Abmessungen der
optisch cording apparatus is a magneto-optical appara-      detektierbaren
Marken durch Einstellen  der In- tus comprising a coil (16) for generating
a mag-    tensitit des Strahleribfndels (15) auf dem Spur- netic field (H)
in the portion of the track (4) being   45  mittenabstand  entsprechende
Abmessungen scanned by the write beam (15).                     eingestellt
werden. 13. A measurement device as defined by all the tech-  5. Verfahren
nach Anspruch 4, dadurch gekenn- nical measurement device features of claim
10.      zelchnet, daB das Verfahren ein MeBverfahren so      umfalt, bei
dem in einem bestimmten Spurab- 14. A record carrierformed with
substantially parallel  schnitt (4b') bei einer maximalen Schreibintensi-
adjacent tracks (4) of substantially constant track  tat des
Strahlenbulndels ein erstes Testsignal pitch (q), which tracks exhibit an
information pat-  MItl) aufgezeichnet wird, anschlieBend in dem tern of
optically detectable marks (30,31), char-   bestimmten Spurabschnitt und in
einander ge- acterized in that the dimensions (p) of the marks  55
genulberliegenden Seiten des bestlmmten Spur- in a track width direction
are substantially equal  abschnitts (4b') gelegenen Spurabschnitten (4a',
to the track pitch (q).                             4c') bei verschiedenen,
zwisdhen einer Minimal- intensitit und der Maximalintensitat liegenden 8
15                 EP 0 400 726 B1                 16   |  I11111 1IIji
11111 II JII * C   L  M   S* Schreibintensitaten ein von dem ersten Testsi-
gnals (VtI) und eines von dem ersten Testsignal gnal unterscheidbares
zweites Testsignal (Vt2)    (Vtl) unterscheidbaren, zweiten Testsignals
aufgezeichnet wird, woraufhin dieses zweite       (Vt2), Steuerungsmittel
(19) zum Bewirken der 



Testsignal (Vt2), nachdem es aufgezeichnet wor-   Aufzeichnung des ersten
Testsignals (Vt1) in ei- den ist, aus dam bestimmten Spurabschnitt (4b')
5  nem bestimmten Spurabschnitt (4b'), wenn ein ausgelesen wird, urn zu
prOfen, ob das ausgele-   bestimmtbr Maximalwert der Schreibintensitat sene
zweite Testsignal (Vt2) dam ersten Testsi-   erreicht ist, zurn
anschlieaenden Bewirken der gnal (Vt1) entsprechende Signalkomponenten
Aufzeichnung der zweiten Testsignale (Vt2) in enthilt, und be! dem anhand
der Ergebnisse der    dem bestimmten Spurabschnitt (4b') und in ein-
genannten Prifung eine optimale Schreibintensi-  1O  ander
gegenuberliegenden Seiten des bestimnm- tit gewAhit wird, die im
Grenzgebiet zwischen     ten Spurabschnitts (4b') gelegenen Spurab- dam
Intensititsbereich, fOr den in dam ausgele-   schnitten (4a', 4c') bei
einer Anzahl verschiede- senen zweiten Testsignal (Vt2) dam ersten Test-
ner, zwischen einerMinimalintensitit und derMa- signal (Vt1) entsprechende
Signalkomponenten      ximalintensitat liegender Schreibintensititswerte
vorhanden sind, und dam Intensitatsbereich, in  15  und zurn Bewirken des
Auslesens der mit den dam die genannten Signalkomponenten in dem
verschiedenen Schreibintensititswerten aufge- ausgelesenen Testsignal
nahezu abwesend sind,     zeichneten zweiten Testsignale (Vt2) aus dem
liegt, wobei die Schreibintensitit nach Ausfih-   bestimmten Spurabschnitt
(4b'), Detektionsmit- rung des Meflverfahrens auf den optimalen         tel
(92, 93, 94) zurn Detektieren von dam ersten Schreibintensitatswert
eingestellt wird.  20      Testsignal (Vt1) entsprechenden Komponenten in
den ausgelesenen zweiten Testsignalen (Vt2), 6. Verfahren nach Anspruch 5,
dadurch gekenn-         Selektionsmittel (96) zurn Ableiten einer nahezu
zeichnet, daB das erste (Vt1) und das zweite      an der Grenze zwischen
dem IntensitAtsbereich, Testsignal (Vt2) periodische Signale sind.
fOr den in den ausgelesenen zweiten Testsigna- 25     len (Vt2) dam ersten
Testsignal (Vt1) entspre- 7. MeIverfahren, das durch alle technischen Mark-
chende Signalkomponenten vorkommen, und male der Messung nach einem der
Anspriche 5       dam Intensititsbereich, in dam die genannten Si- oder 6
definiert wird.                            gnalkomponenten in den
ausgelesenen Testsi- gnalen nahezu abwesend sind, liegenden opti- 8.
Aufzeichnungsgerat zum Aufzeichnen von Si-  30     malen Schreibintensitat
aus den detektierten Si- gnalen in nahezu parallelen Spuren (4) von be-
gnalkomponenten, wobel das Aufzeichnungsge- stimmtern Spurmittenabstand (q)
auf einem Auf-    rat weiterhin Mittel umfa~t, um die Schreibinten-
zeichnungstrager (1) vom beschreibbaren Typ,      sitat, nachdem die
optimale Schreibintensitat be- wobel das Aufzeichnungsgergt Abtastmittel
(14)    stimmt worden ist, auf den genannten optimalen zum Abtasten der
Spuren (4) mit Hilfe aines  35   Wert einzustellen. StrahlenbOndels (15)
umfaSt zum Bilden eines Informationsmusters aus optisch detektierbaren  11.
Aufzeichnungsgerit nach Anspruch 10, dadurch Marken (30, 31) in den Spuren
(4), wobei die Mu-  gekennzaichnet, daB das erste (Vtl) und das ster den
Signalen entsprechen, dadurch gekenn-    zweite Testsignal (Vt2)
periodische Signala un- zeichnet, dall das Aufzeichnungsgerat zur Bil-  40
terschiedlicher Frequenz sind. dung von Marken (30, 31) eingerichtet ist,
deren Abmessungen (p) in eaner Richtung der Spurbrei-  12.
Aufzeichnungsgerat nach einem der Ansprulche te nahezu dam
Spurmittenabstand (q) entspre-      8 bis 11, dadurch gekennzeichnet, daBc
das Auf- chen.                                             zeichnunggerait
ain magnetooptisches Gerat mit 45      ainer Spule (16) zurn Erzeugen sines
Magnetfel 9. Aufzeichnungsgerit nach Anspruch 8, dadurch        des (H) in
dam von dam Schreibstrahlenbundel gekennzeichnet, dal das Gerit
Einstellmittel      (15) abgetasteten Abschnitt der Spur (4) ist. (15) zurn
Einstellen der Schreibintensitit auf el- nen Wert hat, fOr den die
genannten Abmessun-  13. Meaeinrichtung, die durch alle technischen gen der
Marken (30, 31) dam Spurmittenabstand   50  Merkrnale der Melieinrichtung
nach Anspruch 10 (q) entsprechen.
definiert wird. 10. Aufzeichnungsgerat nach Anspruch 9, dadurch   14.
Aufzeichnungstrager, der mit nahezu parallelen gekennzeichnet, daB das
Gerat ine MelIeinrich-    benachbarten Spuren (4) von nahezu konstan- tung
mit Lesemitteln (14) umfagt zum Auslesen  55  tem Spurmittenabstand (q)
versehen ist, wobei der aufgazeichneten Signale mit Hilfe aines Le-   die
Spuren ain Informationsmuster aus optisch sestrahlenbuindels (15),
Testsignal-Erzeugungs-   detektierbaren Marken (30, 31) aufweisen, da-
mittel (90) zurn Erzeugen aines ersten Testsi-    durch gekennzeichnet, dal
die Abmessungen (p) 9    17                  EP 0 400 726 B1
18   I I!IIII huG 11ill !   ! der Marken in einer Richtung der Spurbrelte
na-     dans des parties de piste (4a, 4c') situees des hezu gleich dem
Spurmittenabstand (q) sind.         deux cotbs de ladite partie de
piste.specifique (4b'), un deuxieme signal d'essai (Vt2), qui pout 15.
Aufzeichnungstrager nach Anspruch 14, da-           etre distingu6 du
premier signal d'essai, est en- 



durch gekennzeichnet, dall der Aufzeichnungs-   5   registre avec des
intensitbs d'inscription diff6 trager vom magnetooptischen Typ ist, wobei
die      rentes entre une intensit6 minimale et lintensite Marken (30,31)
magnetische Domanen mit einer        maximale, lequel deuxieme signal
d'essai (Vt2) Magnetisierungsrichtung umfassen, die nahezu        est lu,
apres son enregistrement, de la partie de senkrechtzu
einerAufzeichnungsobenedes Auf-         piste spbcifique (4b') pour
examinersi le deuxie- zeichnungstragers (1) steht.               10
me signal d'essai lu (Vt2)contientdes composan- tes de signal correspondant
au premier signal d'essai (Vtl) et dans lequel, A base des resultats
Revendications                                          dudit examen, une
intensite d'inscription optima- le est sblectionnee qui est situ6e dans la
r6gion 1. Procede pour l'enregistrement de signaux sur un   iS  limite
entre la gamme d'intensitbs pour laquelle support d'enregistrement (1) d'un
type permet-      les composantes de signal correspondantau pre- tant le
r6-enregistrement, des configurations       mier signal d'essai (VtI) sont
presentes dans le d'information de symboles pouvant Atre detect6s
deuxieme signal d'essai lu (Vt2) et la gamme d'in- par voie optique (30,31)
6tantform6es surle sup-    tonsites pour laquelle lesdites composantes de
port d'enregistrement dans des pistes pratique-  20  signal sont
pratiquement absentes dans le signal ment paralleles (4) presentant un pas
de piste      d'essai lu, I'intensite d'inscription etant etablie A
specifique (2), les pistes 6tant balayees par un    la valeur dOintensit4
d'inscription optimale apres faisceau de rayonnement (15) pour former les
la mise en oeuvre du procede de mesure. symboles, caracterise en ce que les
dimensions (p) des symboles enregistres (30, 31) dans la di-  25   6.
Procede selon la revendication 5, caracterise en rection de la largeur de
la piste correspondent     ce que les premier (Vtl) et deuxieme (Vt2) si-
pratiquement au pas de piste (2).                   gnaux d'essai sont des
signaux periodiques. 2. Procede selon ia revendication 1, caracterise en
7. Procede de mesure comme defini par toutes les ce que les symboles
pouvant etre detectes par  30   caracteristiques de mesure techniques.de
l'une voie optique (30, 31) sont des domaines magne-      des
revendications 5 ou 6. tiques obtenus par chauffage local d'une couche
d'enregistrement du support d'enregistrement A   8. Appareil
d'enregistrement pour l'enregistrement l'aide d'un faisceau de rayonnement
(15), ladite    de signaux dans des pistes paralleles (4) A pas de couche
(6) etant appropriee A l'enregistrement  35  piste specifique (9) sur un
support d'enregistre- magneto-optique, la partie chauff~e de la couche
ment (1) d'un type permettant Is re-enregistre- d'enregistrement etant
exposee A un champ ma-       ment,  lequel  appareil  d'enregistrement
gnetique (H) qui est dirige pratiquement perpen-    comprend des moyens de
balayage (14) pour le diculairement A la couche d'enregistrement (6),
balayage des pistes A l'aide de faiscoeau de rayon- 40      nement (15)
pour former une configuration d'in- 3. Proc~dA selon la revendication 2,
caracteris en     formation de symboles pouvant etre detectes par ce que le
champ magn6tique (H) est modul6           vole optique (29,31) dans les
pistes (4), lesquel- conformement A un signal (Vm) A enregistrer.
les configurations correspondent aux signaux, caracterise en ce que
l'appareil d'enregistremenit 4. Procede selon la revendication 2 ou 3,
caracteri-  45  estconcu pourformer des symboles (30,31) dont se en ce quo
les dimensions des symboles pou-       les dimensions (p) dans une
direction de largeur vant etre detectes par voie optique sont etablies   de
piste correspondent pratiquement au pas de pour obtenir des dimensions
correspondant au        plste (q). pas de pisto par reglage de l'Intensite
du faisceau de rayonnoment (15).                        s0  9. Appareil
d'enregistrement selon la revendication 8, caracterise en ce que l'appareil
comprend des 5. Procede selon la revendication 4, caracterise en     moyens
de reglage (95) pour regler l'intensitX ce quo Ia procede comprend un
procede de me-        d'inscription A une valeur pour laquelle lesdites
sure dans lequel, dans une premibre partie de       dimensions (p) des
symboles (30,31) correspon- piste specifique (4b'), un premier signal
d'essai  ss  dent au pas de piste (q). (Vtl) est enregistre avec une
intensite d'inscrip- tion maximale du faisceau de rayonnement sub-    10.
Appareil d'enregistrement seaon la revendication sequemment dans la partie
de piste specifique at    9, caractefise en ce que l'appareil est muni d'un
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l L     ii dispositif de mesure compronant des moyens de       pas de piste
pratiquement constant (q), lesquel- lecture (14) pour la lecture des
signaux enregis-   les pistes pr6sentent une configuration d'infor- tres a
I'aide d'un faisceau de lecture (15), des    mation de symboles pouvant
etre detectes par moyens engendrant des signaux d'essai (90)          voie
optique (30,31), caracteris oen ce quo les di- pour engendrer un premier
signal d'essai (Vtl) ot   5  mensions (p) des symboles dans une direction
de 



un deuxieme signal d'essai (Vt2) qui pout etre     la largeur de piste sont
pratiquement egales au distingu6 du premier signal d'essal (VtI), de
pas de piste (q). moyens de commande (19) pour provoquer len-
registrementdu premier signal d'essai (Vtl) dans  15. Support
d'enregistrement selon la revendication une partie de piste specifique (4b)
lorsqu'une   10  14, caracteris6 on ce quo le support d'enregistre- valeur
maximale sp6cifique de l'intensit6 d'ins-    ment est d'un type
magn6to-optique, les symbo- cription est atteinte, pour provoquer
l'enregistre-  les (30, 31) comprenant des domaines magn6ti- ment des
deuxiAbmes signaux d'essai (Vt2) dans      ques presentant une direction de
magnetisation la partie de piste specifique (4b') et dans des par-
pratiquement perpendiculaire A un plan d'enre- ties de piste (4a', 4c)
situ6es des deux cdtes de   15  gistrement du support d'enregistrement (1).
ladite partie de piste specifique (4b') avec un nombre de valours
d'intensit6 d'inscription diffe- rentes situees entre une intensite
minimale et l'intensite maximale, et pour provoquerla lecture des deuxibmes
signaux d'essai (Vt2) enregistres   20 avoc des valeurs d'intensit6
d'inscription diff6- rentes A partir de la partie de piste specifique
(4b'), de moyens de detection (92, 93 et 94) pour detecter des composantes
de signal correspon- dant au premier signal d'essai (Vt1) dans les   25
deuxibmes signaux d'essai lus (Vt2), de moyens de selection (95) pour
deriver des composantes de signal detectees une intensite d'inscription op-
timale qui est situee pratiquement A la limite en- tre Is gamme
d'intensites pour laquelle des  30 composantes de signal correspondant au
pre- mier signal d'essai (Vt1) apparaissent dans les deuxibmes signaux
d'essai lus (Vt2) et la gamme d'intensit6s pour laquelle lesdites
composantes de signal sont pratiquement absentes dans los  35 deuxiemes
signaux d'essai lus, I'appareil d'enre- gistrement ftant en outre muni de
moyens pour regler l'intensite d'inscription A ladite valeur opti- male
aprbs la determination de l'intensite d'ins- cription optimale.
40 11. Appareil d'enregistrement selon la revendication 10, caractfise on
ce quo les premier (Vtl) et deuxieme (Vt2) signaux d'essai sont des signaux
periodiques de frequence differente.        45 12. Appareil
d'enregistrement selon l'une des reven- dications 8 A 11, caractefise en co
quo l'appareil d'enregistrement est un appareil magneto-opti- quo muni
d'une bobine (16) pour engendrer un   5o champ magnetique (H) dans la
partle de la piste (4) balay6e par le faisceau d'inscription (15). 13.
Dispositif de mesure comme defini par les carao- teristiques de
dispositifas de mesure techniques.  55 14. Support d'enregistrement muni de
pistes adja- centbs pratiquement parallbles (4) presentant un 11    


