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recorded. The recording medium includes a sub- strate having a smooth upper
surface, along with This invention relates generally to information  a thin
light-absorbing recording layer overlying recording media, and, more
particularly, to re-   the surface. The recording layer includes an ex-
cording media of the type in which information    5    plosive material
that is selectively heated by the can be both recorded and read using
optical        writing beam, to induce spaced explosions in it techniques.
and thereby yield corresponding pits repre- Recording media of this
particular type typically  sentative of the information signal. In
accordance include a disc-shaped substrate having a smooth,   with the
invention, the recording layer includes a annular surface with a thin
recording layer over-   to   nitrated azo dye material, and the explosions
/ lying it. Such media are especially adapted for use  induced in it
consume substantially the entire both as recording masters and as single
recording  portion of the layer heated by the impinging discs. In both
cases, an information signal is     writing beam, yielding primarily non
condensable typically recorded on the disc by a thermal pro-   gases. Very
little, if any, non-gaseous residue is cess in which an intensity-modulated
writing    15  therefore deposited on surrounding portions of beam of light
is focused onto the recording layer,  the recording layer, and the
signal-to-noise ratio as the disc is rotated in a prescribed fashion. This
of the recorded signal is thereby improved. produces a succession of spaced
information-         The nitrated az dye preferably is relatively bearing
pits forming a spiral recording track in the  highly absorptive at the
wavelength of the writing recording layer.                             20
beam and has a relatively low melting point or One medium as disclosed to
in EA-A-22313         decomposition temperature, e.g., below about includes
a substrate having a smooth, planar       270[err], thus reducing the power
level required for upper surface, and overlying the surface is a thin  the
writing beam. The nitrated material is prefer- light-absorbing coating that
contains an explosive  ably a polymer, which facilitates formation of the
material. By scanning the medium with an inten-   25  thin recording layer.
sity-modulated writing beam, the coating is selec-  In another embodiment
of the invention the tively energized by the beam to induce spaced
light-absorbing recording layer further includes a explosions in it,
creating corresponding irre-     prescribed amount of a dye material
adapted to gularities such as pits in the outer surface of the  absorb the
writing beam. In this embodiment, the coating. In one embodiment, the
light-absorbing    30   nitrated dye serves primarily as a matrix for the
coating includes a colorless explosive material,   dye. such as
nitrocellulose, admixed with a suitable      The recording medium of the
invention can be dye that is absorptive of the writing beam.
produced by first nitrating a prescribed amount of Some recording medium
embodiments sub-           dye material and then dissolving the nitrated
dye stantially improve on prior recording media, be-    35  in a solvent to
produce a solution of prescribed cause they all require writing beams
having sub-   viscosity. The solution is then dispensed onto the stantially
reduced power levels and record signals  surface of a substrate, and the
substrate is spun at with higher signal-to-noise ratios. However, they  a
prescribed angular velocity to evaporate the have not overcome all of the
deficiencies of the   solvent and yield a thin, uniform nitrated ,dye prior
recording media. Specifically, the preferred    40   recording layer.
light-absorbing coating, i.e., a colorless explosive  In more detailed
aspects of the invention, the material in combination with a dye, does not
step of nitrating includes a preliminary step of dis- necessarily
completely chemically react with itself  solving the dye in an alcohol, to
produce a dye to form non-condensable gases. Thus, non-gase-     slurry.
The nitrating step further includes steps of ous residue material is
deposited on both an    45   admixing a solution of nitric acid and
sulphuric objective lens for focusing the writing beam and   acid to the
dye slurry, while cooling the mixture to surrounding portions of the
recording medium.      prevent localized overheating caused by a chemi-
This has the harmful effect of both blocking out a  cal reaction between
the dye and the acids. The portion of the intensity-modulated writing beam
reaction is quenched by adding water, which and reducing the
signal-to-noise ratio of the    50   precipitates the nitrated dye. The
nitrated dye is recorded signal.                                   then
purified and used in the step of dissolving. It will thus be appreciated
that there is a need   Other aspects and advantages of the present for a
recording medium having a light-absorbing    invention will become apparent
from the follow- recording layer that will more-completely chemi-   ing
description, taken in conjunction with the cally react with itself when
impinged by an inten-    55   accompanying drawings, which illustrate, by
way sity-modulated writing beam, to produce non-      .of example, the
principles of the invention. condensable gases, such that less non-gaseous
In the drawings: residue material is deposited on an objective lens   FIG.
1 is a simplified block diagram of apparatus or on surrounding portions of
the recording        for recording an information signal on a recording
medium. The present invention fulfills this need.    60   disc of the
present invention, and for recovering Basically, the present invention is
embodied in  the signal from the disc to verify that it was a recording
medium for use with a recording        properly recorded; apparatus of a
type that scans the medium with a     FIG. 2 is an enlarged plan view of a
portion of writing beam of light, modulated in intensity in   the recording
disc of FIG. 1, showing the arrange- accordance with an information signal
to be    65   ment of pits representative of the recorded infor- 2   



3                    0051283                        4 mation signal; and
scans the disc 11 immediately behind the writing FIG. 3 is a
cross-sectional view (not to scale) of  beam 13. The metallic layer is
preferably formed the recording disc of FIG. 1, showing two infor-     of a
highly reflective material such as aluminum mation-bearing pits formed in
its special nitrated   and is vacuum deposited to a thickness of about dye
recording layer.                           5    15 nm to 30 nm (150 to 300
A). Referring now to the drawings, and particularly      The thermal
barrier layer 33 overlying the to FIGS. 1 and 2, there is shown apparatus
for       metallic layer 31 is included primarily to reduce recording an
information signal on a rotatable      the conductance of heat from  the
impinging recording disc 11. The apparatus operates to scan   writing beam
13 outwardly by the underlying the disc with a writing beam of light 13
that is   10    metallic layer, a phenomenon that otherwise modulated in
intensity in accordance with the        could form an undercut region in
the side wall of information signal to be recorded. This forms a      each
pit 15. Also, the metallic layer and barrier succession of microscopic
information-bearing        layer, together, protect the underlying
substrate pits 15, arranged in a succession of substantially   27 from
damage caused by a solvent used in circular and concentric recording tracks
17.   15    depositing the overlying recording layer 35. The The recording
apparatus further operates to       thermal barrier layer is preferably
composed of scan the disc 11 with a reading beam of light 19     an
inorganic dielectric material such as silicon having a uniform intensity
that is substantially     monoxide, calcium  fluoride, or magnesium less
than the peak intensity of the writing beam     fluoride, and preferably
has a thickness of about 13. The writing and reading beams, together, are
20    30 nm (300 A). it can be formed conveniently by focused onto the disc
by an objective lens 21, to    vacuum depositing it directly onto the
metallic diffraction-limited spots 23 and 25, respectively.   layer,
immediately after formation of the metallic The reading beam trails the
writing beam by a        layer, without removing the substrate from the
prescribed amount such that it scans the succes-     vacuum chamber. sive
pits 15 immediately after they are formed by    25  The metallic layer 31
can alternatively be the writing beam. This yields a reflected read
formed of a metal having a lower reflectivity, such beam 26 that is
modulated in intensity in accord-    as titanium, but the intensity of the
reading beam ance with the recorded pattern of pits. Detection    19 must
then be increased to provide a reflected of the reflected beam permits an
evaluation to be    beam  26 of sufficient intensity to be properly made of
the duty cycle of the recorded pattern of   30   detected. Use of metals
having relatively low pits, and thereby a continuous control of both the
reflectivity can sometimes obviate the need for power level and focus of
the writing beam.           the overlying thermal barrier layer 33 since
heat As shown in FIG. 3, the recording disc 11         from the impinging
writing beam 12 then is not includes a glass or plastic substrate 27 having
a    readily conducted outwardly. polished, planar surface 29 on its upper
side. The    35  The nitrated dye material included in the light- surface
is overlayed, successively, by a thin       - absorbing recording layer 35
is a substance that metallic layer 31 and a thin, transparent thermal
will explode or undergo a rapid chemical reaction barrier layer 33. Also, a
special light-absorbing   to produce gases whenever heated to its auto-
recording layer 35 overlies the thermal barrier      ignition temperature.
The nitrated dye preferably layer. The writing beam of light 13 is
transmitted    40   has a low thermal conductivity, so that only the
through a medium of air adjacent the disc 11 and     portions of the
coating on which the intensity- focused by the objective lens 21 to its
diffraction-  modulated writing beam 13 actually impinges are limited spot
23 on the outer surface of the record-  heated to the critical temperature.
Nitrated dye ing layer.                                           materials
generally have higher indices of refrac- In accordance with the invention,
the special   45   tion than recording materials such as nitro- recording
layer 35 includes a nitrated dye material  cellulose used in the past,
thereby enhancing the that is highly absorptive of the intensity-modu-
readability of the recorded signal. lated writing beam 13. Thus, as the
disc 11 is        In the embodiment of the recording apparatus rotated with
respect to the beam, the recording      of FIG. 1, the writing beam 13 is
produced by a layer is selectively heated by the beam, to induce    50
conventional argon ion laser and includes compo- spaced explosions in it
and form corresponding       nents at about 457, 488, and 514 nanometers
microscopic pits 15 representative of the infor-     (nm). Accordingly, to
be heated by the intensity- mation signal. The successive explosions trans-
modulated writing beam, the recording layer 35 form the exploded material
into primarily non-       must be absorptive of these wavelengths. The
condensable gases, whereby non-gaseous re-   55   reading beam 19 of FIG. 1
is produced by a con- sidue material is not deposited an the objective
ventional helium  neon laser and has a wave- lens 21 or on surrounding
portions of the record-    length of about 633 nm. Since it is desired that
the ing layer. The signal-to-noise ratio of the recorded  reading beam be
highly reflected by the recording signal is thereby improved.
disc 11, the recording layer is preferably non- The metallic layer 31
overlying the polished    60   absorptive at this wavelength. surface 29 of
the substrate 27 is included in the     In selecting a nitrated dye to
include in the recording medium for two major purposes, first
recording layer, it is desirable to select a material to improve the
bonding of the overlying thermal      derived from a dye that is initially
highly absorp- barrier layer 33, and second to provide increased   tive at
the wavelengths of the writing beam 13 reflectivity of the reading beam of
light 19, which    65   and highly non-absorptive at the wavelength of 3  



5                   0051 283                       6 the reading beam 19.
It is expected that the        beam splitter 43 to a mirror 45, and in turn
to the nitrating process will produce a material having   objective lens 21
which focuses it to the diffrac- light absorption  characteristics
substantially   tion-limited spot 23 on the recording layer 35 of similar
to those of the original dye. Similarly, it is  the disc 11. The disc is
rotated at a prescribed desirable that the dye have a relatively low melt-
5    angular velocity by a spindle motor 47, and the ing point or
decomposition temperature, where-       mirror and the objective lens are
mounted on a by, after nitrating, it is likely that the nitrated dye
carriage (not shown) that is movable radially material will likewise have a
low melting point or  relative to the disc, so that the information signal
decomposition temperature and thus require less    is recorded in the
succession of substantially heat to bring it to its critical temperature.
to   circular and concentric recording tracks 17 (FIG. Using this criteria,
two azo dyes believed par-  2). ticularly suitable for nitrating to produce
the      The reading beam of light 19, which is utilized recording layer 35
of the invention are a dye sold  in reading the information signal
immediately by the American Color and Chemical Co. under       after it has
been recorded on the disc 11, is the trademark AMAPLAST SCARLET MM, and a
15    produced by a read laser 49, preferably a helium dye sold by BASF
Wyandotte Corp. under the         neon laser. The beam has a constant
intensity, trademark NEOZAPON FIERY RED BL The AMA-       substantially
less than that of the writing beam PLAST SCARLET MM dye has a broad melting
13. The reading beam  19 is initially directed point of about 157 to
159[err], and after nitrating this  through a second beam splitter .51 to
the first melting point is believed to drop to about 100C.   20   beam
splitter 43, where it is reflected and com- The NEOZAPON dye has a gradual
decomposi-          bined with the writing beam 13. Thereafter, it tion
temperature of about 200[err], and the nitrating  follows essentially the
same path as the writing process is believed to lower this temperature by
beam until it is focused to its diffraction-limited about 20 to 40.
spot 25 on the recording layer 35 of the disc 11. Other suitable azo dyes
which are identified by   25   The two beams are aligned such that their
their trademarks include: 1) PARA RED (1-(p-nitro-  respective points of
impingements 23 and 25 on phenylazo)-2-naphtol) having a light absorption
the disc are approximately 5 microns apart, with peak at about 488 nm and a
melting point of about  the disc positioned such that the spots are on a
248 to 252[err], 2) ACID ORANGE having a light        common radius, and
with the disc rotating such absorption peak at about 490 nm, 3) ZINCON
30   that the writing beam scans a given point on that having a light
absorption peak at about 490 nm     radius immediately prior to the reading
beam. and a decomposition temperature of about 203[err],      The reading
beam of light 19 has a constant 4) TOLUIDENE RED having relatively high
light      intensity substantially lower than that of the absorption at 488
to 507 nm and a melting point    writing beam 13. Also, the nitrated dye
recording of about 270 to 272[err], 5) ACID ORANGE 10, 6)   35   layer 35
is relatively non-absorptive of the reading METHYL RED HYDROCHLORIDE having
a light            beam, so its physical structure is not affected by
absorption peak at about 493 nm and having a       the reading beam. When
the reading beam im- decomposition temperature of about 1750C, 7)
pringes on portions of the disc 11 not occupied by FLUORESCEIN, 8) BIEBRICK
SCARLET having a          a pit, it is transmitted through the recording
layer light absorption peak at about 505 nm, 9) AC-   40.  and thermal
barrier layer 33, and reflected by the RIDINE ORANGE having a light
absorption peak at    underlying metallic layer 31 back to the objective
about 489 nm and a decomposition temperature       lens 21. When it is
focused on a pit, on the other of about 239 to 241[err], and 10) SUDAN II
having a   hand, it is again transmitted through the thermal light
absorption peak at about 493 nm and a        barrier layer and reflected by
the metallic layer, melting point of about 156 to 158[err]. All of these
45   but due to the small size of the pit relative to the dyes are marketed
by Aldrich Chemical Co. of       wavelength of the reading beam, the beam
is Milwaukee, Wisconsin.                              diffracted or
scattered by the pit and only a small With reference again to FIG. 1, the
apparatus for  proportion of it is collected by the objective lens.
recording the information signal on the disc 11    This is especially the
case when a lens having a will now be described in greater detail. The
50   relatively low numerical aperture is utilized. Thus, writing beam of
light 13 is produced by a write    the reflected beam 26, collected by the
objective laser 37, preferably an argon ion laser, and this  lens, is
modulated in intensity by the recorded constant-intensity beam is
transmitted to an in-   pattern of pits. tensity modulator 39, which
modulates the inten-     The reflected ream beam 26 collected by the sity
of the beam in accordance with the infor-   55   objective lens 21 is
transmitted from the lens via mation signal supplied over line 41. The mod-
the mirror 45 to the first beam splitter 43, where it ulator can
conveniently comprise either a Pockels  is reflected and transmitted to the
second beam cell or an acoustic modulator. The intensity of the  splitter
51. From there, the reflected beam is modulated beam is alternately greater
than and     transmitted to a photodetector 55, which detects less than a
threshold at which the nitrated dye    60   the beam and produces a
corresponding read- material in the special recording layer 35 will
after-write electrical signal. This signal is supplied reach its
auto-ignition temperature, so a cor-     over line 57to appropriate
circuitry (not shown) responding pattern of pits 15 is formed in the disc.
for continuously controlling both the power level The intensity-modulated
writing beam 13 is        and the focus of the writing beam 13, whereby the
transmitted from the modulator 39 through a first   65   information signal
can be properly recorded over 4 



7                   0051283                       8 the entire surface of
the disc 11.                  formed in the layer will have a corresponding
The nitrated dye material included in the re-      depth, which corresponds
to approximately 1/4 cording layer 35 is formed in a special process in
wavelength of a 633 nm reading beam used to which an azo dye is first
dissolved in an alcohol    recover the recorded signal from such replicas.
such as ethanol to produce a dye slurry, after    5    When the disc 11 is
not to be used as a which a solution of nitric acid and sulphuric avid
recording master, but rather merely as a single is admixed to the slurry.
Preferably, the acid       recording, the combined thickness of the record-
solution is a 10 molar solution, with a 2:1 ratio of  ing layer 35 and the
thermal barrier layer 33 is nitric acid to sulphuric acid, although this
ratio   preferably about 210- nm (2100 A). This corres- could be reduced to
1:1 with satisfactory results.   to    ponds to approximately 3/4
wavelength of the The sulphuric acid is included primarily to draw
writing beam 13 and 1/2 wavelength of the read- out water produced in the
chemical reaction          ing beam 19. Because of interference effects,
the between the dye and the nitric acid. The mixture     writing beam is
thereby coupled into the layer is continuously stirred and cooled under tap
with maximum efficiency, and the reading beam water as the acid solution is
added, to control the  15    is thereby coupled into the layer with minimum
chemical reaction and prevent localized overheat-    efficiency. ing. When
an excess of nitric acid is present, out-    In another embodiment of the
invention, the gassing from a reaction between the nitric acid
light-absorbing recording layer 35 further in- and the alcohol occurs, at
which time the dye        cludes a prescribed amount of a dye material
reaction is quenched by adding de-ionized water.   20    adapted to absorb
the writing beam 13. In this This precipitates the nitrated dye, which is
then    embodiment, the nitrated dye thereby serves purified. A surprising
result of this process is,    primarily as a matrix for the dye. while
using an azo dye as krown by the trade-          From the foregoing
description, it should be mark AMAPLAST-SCARLET MM, that the nitrated
apparent that the present invention provides an dye material is a polymer,
which facilitates the    25   improved information recording medium having
subsequent formation of the thin nitrated dye        a special nitrated dye
recording layer. Information recording layer.
can be recorded in the medium by scanning the The special nitrated dye
recording layer 35 is     recording  layer with an intensity-modulated
deposited on the upper surface of the thermal        beam of light, to
selectively heat portions of the barrier layer 33 using a special process
in which    30   layer and thereby cause minute explosions in it, the
nitrated dye is first dissolved in a suitable    yielding a sequence of
spaced microscopic pits solvent and then dispensed onto the surface, after
representative of the information. The exploded which the substrate is
rotated at a prescribed       material contains primarily  non-condensable
angular velocity, to evaporate the solvent and       gases so that very
little, if any, non-gaseous yield the thin, uniform  nitrated dye recording
35   residue is deposited on an objective lens used to layer. In the
preferred process, about 15 grams of   focus the beam  onto the medium or
on sur- nitrated dye are added to about one liter of the     rounding
portions of the medium. The informa- solvent Cellosolve (Registered
trademark) ace-       tion is thereby recorded with an improved signal-
tate, to yield a solution having a viscosity in the  to-noise ratio. range
of about 1-2 centipoise. In forming sol-   40 utions from other nitrated
dye materials, different  Claims proportions will likely be required, since
the molecular weights of the materials are ordinarily      1. A recording
medium for use in a recording different from that of the nitrated dye.
Other       apparatus, wherein a writing beam of light having suitable
solvents include butyl acetate and amyl   45    a prescribed intensity that
varies in accordance acetate, ethyl acetate, and carbytol acetate.
with an information signal to be recorded is The liquid solution is then
poured onto the        directed at the medium as the medium is moved upper
surface of the thermal barrier layer 33, and   with respect thereto, said
medium comprising: a the substrate 27 and integral metallic layer 31 and
substrate having a smooth upper surface and a barrier layer 33 are then
spun at an angular    50   thin recording layer overlying the upper surface
velocity of about 500-1000 rpm until the solution    of the substrate;
wherein as the medium  is has achieved a substantially uniform thickness
moved with respect to the intensity-modulated over the entire surface.
Continued spinning at this  writing beam, the recording layer is
selectively velocity for about 20 to 30 seconds evaporates the   energized
by the beam to induce spaced explo- solvent completely, leaving the
recording layer 35    55   sions therein, whereby corresponding pits repre-
in the form of a solid film bonded to the upper      sentative of the
information signal are formed in surface of the barrier layer.
the recording layer, characterized in that said The thickness of the
nitrated dye recording        layer includes a nitrated azo dye material.
layer 35 can be controlled by varying the viscosity   2. A recording medium
as defined in Claim 1, of the solution and/or the spin speed. When the
60   wherein the nitrated dye material has a sufficient disc 11 is to be
used subsequently as a recording    nitrate content such that substantially
all of the master  in  the  formation  of  polymethyl-          products of
the explosions are non condensing methacrylate disc replicas, the recording
layer      gasses. preferably has a final thickness of about 130 nm to
3. A recording medium as defined in Claim 2, 140 nm (1300 to 1400 A). The
pits 15 thereafter    55   wherein: the beam of light has a prescribed
wave- 



5    7                    0051283                         8 the entire
surface of the disc 11.                   formed in the layer will have a
corresponding The nitrated dye material included in the re-      depth,
which corresponds to approximately 114 cording layer 35 is formed in a
special process in   wavelength of a 633 nm reading beam used to which an
azo dye is first dissolved in an alcohol    recover the recorded signal
from such replicas. such as ethanol to produce a dye slurry, after    5
When the disc 11 is not to be used as a whicha solution of nitric acid and
sulphuric avid    recording master, but rather merely as a single is
admixed to the slurry. Preferably, the acid       recording, the combined
thickness of the record- solution is a 10 molar solution, with a 2:1 ratio
of  ing layer 35 and the thermal barrier layer 33 is nitric acid to
sulphuric acid, although this ratio   preferably about 210 nm (2100 A).
This corres- could be reduced to 1:1 with satisfactory results.   to
ponds to approximately 3/4 wavelength of the The sulphuric acid is included
primarily to draw     writing beam 13 and 1/2 wavelength of the read- out
water produced in the chemical reaction          ing beam 19. Because of
interference effects, the between the dye and the nitric acid. The mixture
writing beam is thereby coupled into the layer is continuously stirred and
cooled under tap         with maximum efficiency, and the reading beam
water as the acid solution is added, to control the    15   is thereby
coupled into the layer with minimum chemical reaction and prevent localized
overheat-    efficiency. ing. When an excess of nitric acid is present,
out-    In another embodiment of the invention, the gassing from a reaction
between the nitric acid      light-absorbing recording layer 35 further in-
and the alcohol occurs, at which time the dye        cludes a prescribed
amount of a dye material reaction is quenched by adding de-ionized water.
20    adapted to absorb the writing beam 13. In this This precipitates the
nitrated dye, which is then    embodiment, the nitrated dye thereby serves
purified. A surprising result of this process is,    primarily as a matrix
for the dye. while using an azo dye as known by the trade-          From
the foregoing description, it should be mark AMAPLAST-SCARLET MM, that the
nitrated          apparent that the present invention provides an dye
material is a polymer, which facilitates the    25   improved. information
recording medium having subsequent formation of the thin nitrated dye
a special nitrated dye recording layer. Information recording layer.
can be recorded in the medium by scanning the The special nitrated dye
recording layer 35 is     recording  layer with  an intensity-modulated
deposited on the upper surface of the thermal        beam of light, to
selectively heat portions of the barrier layer 33 using a special process
in which    30   layer and thereby cause minute explosions in it, the
nitrated dye is first dissolved in a suitable    yielding a sequence of
spaced microscopic pits solvent and then dispensed onto the surface, after
representative of the information. The exploded which the substrate is
rotated at a prescribed       material contains primarily  non-condensable
angular velocity, to evaporate, the solvent and      gases so that very
little, if any, non-gaseous yield the thin, uniform  nitrated dye recording
35   residue is deposited on an objective lens used to layer. In the
preferred process, about 15 grams of   focus the beam  onto the medium  or
on sur- nitrated dye are added to about one liter of the     rounding
portions of the medium. The informa- solvent Cellosolve (Registered
trademark) ace-       tion is thereby recorded with an improved signal-
tate, to yield a solution having a viscosity in the  to-noise ratio. range
of about 1-2 centipoise. In forming sol-   40 utions from other nitrated
dye materials, different  Claims proportions will likely be required, since
the molecular weights of the materials are ordinarily      1. A recording
medium for use in a recording different from  that of the nitrated dye.
Other      apparatus, wherein a writing beam of light having suitable
solvents include butyl acetate and amyl   45    a prescribed intensity that
varies in accordance acetate, ethyl acetate, and carbytol acetate.
with an information signal to be recorded is The liquid solution is then
poured onto the         directed at the medium as the medium is moved upper
surface of the thermal barrier layer 33, and   with respect thereto, said
medium comprising: a the substrate 27 and integral metallic layer 31 and
substrate having a smooth upper surface and a barrier layer 33 are then
spun at an angular    50   thin recording layer overlying the upper surface
velocity of about 500-1000 rpm until the solution    of the substrate;
wherein as the medium  is has achieved a substantially uniform thickness
moved with respect to the intensity-modulated over the entire surface.
Continued spinning at this  writing beam, the recording layer is
selectively velocity for about 20 to 30 seconds evaporates the   energized
by the beam to induce spaced explo- solvent completely, leaving the
recording layer 35    55   sions therein, whereby corresponding pits repre-
in the form of a solid film bonded to the upper      sentative of the
information signal are formed in surface of the barrier layer.
the recording layer, characterized in that said The thickness of the
nitrated dye recording        layer includes a nitrated azo dye material.
layer 35 can be controlled by varying the viscosity    2. A recording
medium as defined in Claim 1, of the solution and/or the spin speed. When
the  60   wherein the nitrated dye material has a sufficient disc 11 is to
be used subsequently as a recording    nitrate content such that
substantially all of the master  in  the  formation  of  polymethyl-
products of the explosions are non condensing methacrylate disc replicas,
the recording layer      gasses. preferably has a final thickness of about
130 nm to    3. A recording medium as defined in Claim 2, 



140 nm (1300 to 1400 A). The pits 15 thereafter    65   wherein: the beam
of light has a prescribed wave-    9                    0051 283
10 length; and the azo dye has amelting point below      Ober dem Strahl
bewegt wird, wobei des Mediu about 270C and is relatively highly absorptive
of  ein Substrat umfa~t, das eine glatte Oberfliche the beam of light
besitzt, auf die eine dOnne Aufzeichnungsschicht 4. A recording medium as
defined in Claim 2,      aufgebracht ist, und wobei der Aufzeichnungs-
wherein the azo dye is AMAPLAST-SCARLET MM.    5    schicht, wenn das
Medium  gegenOber dem (trademark of American Color and Chemical Co.)
intensitatsmodulierten  Schreibstrahl  bewegt 5. A recording medium as
defined in Claim 1,      wird, von dem Strahl selektiv Energie zugefflhrt
wherein the nitrated dye material is a polymer.    wird, um in ihr in
Abstinden Explosionen aus- 6. A recording medium as defined in Claim 1,
zulosen, durch  die entsprechende, fOr das wherein the light-absorbing
coating further in-    10   Informationssignal   charakteristische    Ver-
cludes a dye material.                              tiefungen in der
Aufzeichnungsschicht hervor- 7. A method for producing a recording medium
gerufen werden, dadurch gekennzeichnet, daB suitable for use in an optical
recording apparatus  die  Aufzeichnungsschicht  einen  nietrierten of a
type that directs onto the medium a writing    Azofarbstoff enth3it. beam
of light that is modulated in intensity in  5    2. Aufzeichnungsmedium
nach Anspruch 1, da- accordance with information to be recorded, to
durch gekennzeichnet, dal der nietrierte Farbstoff produce a sequence of
spaced indicia repre-         einen so hohen Nitratanteil aufweist, daB
prak- sentative of the information, the method in-        tisch alle
Explosionsprodukte nicht-kondensieren- cluding steps of: providing a
substrate having a    de Gase sind. smooth, planer upper surface; nitrating
a pre-   20   3. Aufzeichnungsmedium nach Anspruch 2, da- scribed amount of
azo dye material to produce a     durch gekennzeichnet, daB der Lichtstrahl
sine nitrated dye material; dissolving the nitrated dye  vorgeschriebene
Wellenlinge hat, und daB der material in a solvent; to produce a solution
Azofarbstoff einen unter etwa 270TC liegenden having a prescribed
viscosity; dispensing the       Schmelzpunkt besitzt und den Lichtstrahl
ver- solution onto the upper surface of the substrate;    25
hahItnismaSig stark absorbiert. and spinning the substrate at a prescribed
angu-      4. Aufzeichnungsmedium nach Anspruch 2, da- lar velocity, to
evaporate the solvent and yield a  durch gekennzeichnet, daB es sich bei
dem thin, uniform nitrated dye recording layer on the   Azofarbstoff  um
AMAPLAST-SCARLET  MM upper surface of the substrate.
(Warenzeichen der American Color and Chemical 8. A method as defined in
Claim 7, wherein: the    30   Co.) handelt. step of nitrating includes a
preliminary step of      5. Aufzeichnungsmedium nach Anspruch 1, da-
dissolving the dye material in an alcohol, to       durch gekennzeichnet,
daB es sich bei dem ni- produce a dye slurry.
trierten Farbstoff um ein Polymer handelt. 9. A method as defined in Claim
8, wherein the      6. Aufzeichnungsmedium nach Anspruch 1, da- step of
nitrating further includes steps of: prepar-   35   durch gekennzeichnet,
daB die lichtabsorbierende ing an acid solution of nitric acid and
sulphuric   Schicht auBerdem einen Farbstoff enthalt. acid; mixing together
the acid solution and the       7.   Verfahren   zum    Herstellen   eines
dye slurry, to form an acid slurry mixture; cooling  Aufzeichnungsmediums,
das geeignet ist zur Ver- the mixture to prevent localized overheating
wendung in einem  optischen Aufzeichnungs- caused by a chemical reaction
between the acid    40   gerat, bei dam auf das Medium ein Schreiblicht-
solution and the dye slurry; quenching the chemi-   strahl gerichtet wird,
der nach MaSgabe von auf- cal reaction by adding water to the mixture,
zuzeichnenden   Informationen   intensitats- thereby precipitating the
nitrated dye; and purify-  moduliert ist, um  sine Folge von in gegen- ing
the precipitated nitrated dye.                  seitigem Abstand
angeordneten Marken zu erzeu- 10. A method as defined in Claim 7, wherein
the    45   gen, die for die Information charakteristisch sind, nitrated
dye produced in the step of nitrating is a  gekennzeichnet durch  folgende
Verfahrens- polymer, thereby facilitating the formation of a    schritte:
Bereitstellen eines Substrats mit glatter, thin, uniform recording layer in
the step of spin-  ebener  Oberseite,  Nitrieren   einer  vor- ning.
geschriebenen  Menge Azofarbstoff zur Ge- 11. A recording medium as defined
in Claim 1,   50   winnung eines nitrierten Farbstoffs, Losen des wherein
said surface of said substrate is reflec-    nitrierten Farbstoffs in einem
Losungsmittel zum tive.
Herstellen einer L6sung mit vorgeschriebener 12. A method as defined in
Claim 7, and further   Viskositat, Aufbringen der Losung auf die Ober-
including the step of providing a substrate having  seite des Substrats,
und Rotierenlassen des Sub- a reflective upper surface.
55   strats mit vorgeschriebener Winkelgeschwindig- keit, damit das
Losungsmittel verdunstet und sich auf der Oberseite des Substrats eine
dOnne, Patentansprfuche                                    gleichf8rmige
Aufzeichnungsschicht mit nitrier- tem Farbstoff ergibt. 1.
Aufzeichnungsmedium zur Verwendung in    60      8. Verfahren nach Anspruch
7, dadurch gekenn- einem Aufzeichnungsgerat, in welchem ein sine
zeichnet, daB dam Nitrieren ein vorbereitender vorgeschriebene, nach
MaBgabe sines auf-            Schritt vorausgeht, bei dem  der Farbstoff in
zuzeichnenden Informationssignals variierende        einem Alkohol gel6st
wird, um einen Farbstoff- Intensitit aufweisender Schreiblichtstrahl auf
das   brei herzustellen. 



Medium gerichtet ist, wenn das Medium gegen-    65    9. Verfahren nach
Anspruch 8, dadurch gekenn- 6    11                   0051283
12 zeichnet, daB zu dem Nitrierschritt noch folgende'  tion 2, od le
colorant azo est AMAPLAST-SCAR- Verfahrensschritte gehoren: Herstellen
einer sau-     LET MM (marque depos6e de American Color and ren Losung von
Salpetersaure und Schwefel-            Chemical Co.). siure, Vermischen der
sauren Losung und des             5. Milieu d'enregistrement salon la
revendica- Farbstof-breis zum Bilden eines Saure-Brei-Ge-       tion 1, od
le materiau colorant nitr6 est un mischs, Kuhlen des Gemischs zum Verhindem
polymere. von auf eine chemische Reaktion zwischen der            6. Milieu
d'enregistrement solon la revendics- sauren L8sung und dem Farbbrei
zurOckzuf0hren-       tion 1, ou la couche absorbante de lumiere corn- der
6rtlicher Uberhitzung, Abbrechen der chemi-       prend en outre un
materiau colorant. schen Reaktion durch Einleiten von Wasser in das  0
7.  Procede  de  production  d'un  milieu Gemisch, wodurch der nitrierte
Farbstoff ausfillt,    d'enregistrement convenable pour utilisation und ig,
en des ausgefallten nitrierten Farb-          dans un appareil
d'enregistrement optique d'un stof #CZ
type qui dirige sur le milieu un faisceau d'6criture tO.:   ahren nach
Anspruch '7, dadurch go-          de lumiere qui est modul6 en intensit
saelon kennzeichnet, daa es sich bei dem in dem Nitrier-    l'information
enregistree, pour produire une se- schritt gebildeten nitrierten Farbstoff
um ein Poly-  quence d'indices espaces representatifs de l'infor- mer
handelt, wodurch die Bildung einer dOnnen,        mation, le procede
comprenant les 6tapes de: gleichmaSigen Aufzeichnungsschicht bei dem
produire un substrat ayant une surface superieure Rotieren erleichtert
wird.                            plane lisse: nitrer une quantite prescrite
de mate- .11. Aufzeichnungsmeditim  nach Anspruch 1,   20   riau colorant
azo pour produire un mat6riau dadurch gekennzeichnet, daB die Oberseite des
colorant nitre; dissoudre le materiau colorant Substrats reflektiert.
nitr6 dans un solvant; produire une solution ayant 12. Verfahren nach
Anspruch 7, dadurch gi-          une viscosit6 prescrite; repandre la
solution sur la kennzeichnet, dal aulerdem  ein Substrat mit
surface sup6rieure du substrat; et entratner le refiektierender Oberseite
bereitgestellt wird.  25   substrat A une vitesse angulaire prescrite pour
evaporer le solvant et produire une couche Revendications
d'enregistrement A colorant nitre fine et uniforme sur la surface
superieure du substrate 1. Milieu d'enregistrement pour utilisation d'un
S. Procede selon la revendication 7, ob l'6tape appareil d'enregistrement,
ob un faisceau d'6cri-   30    de nitration comprend une etape preliminaire
de ture de lumiere ayant une intensite prescrite qui     dissoudre le
materiau colorant dans un alcool varie selon un signal d'information a
enregistrer    pour produ -ire une boue de colorant. est dirige au milieu
lorsque le mii~eu est deplace     9. Procede selon la revendication 8, ob
l'taps par rapporta6celui-ci, ledit milieu comprenant: un   de nitration
comprend en outre les etapes de: substratayant une surface superieure lisse
et une    35    prdparer une solution acide d'acide nitrique et fine couche
d'enregistrement recouvrant la sur-       d'acide sulfurique; m6langer
ensemble la solu- face superieure du substrat; ob, lorsque le milieu  "tion
d'acide et la boue de colorant pour former un est d6place par rapport au
faisceau d'6criture        m6lange de boue acids; refroidir le m6lange pour
moduli en intensite, la couche d'enregistrement      empecher un
surchauffage localise provoqu6 par est selectivement excit6e par le
faisceau pour    40   la reaction chimiquesentre la solution d'acide et la
induire dans celle-ci des explosions espac6es,        boue de colorant;
arreter la reaction chimique en ainsi des trous correspondants
representatifs du     ajoutant de l'eau au m6lange precipitant ainsi Is
signal d'information sont form6s dans la couche      colorant nitre; et
purifier le colorant nitre preci- d'enregistrement, caract6ris6 en ce que
ladite       pite. couche comprend un materiau colorant azo nitre.    45
10. Procede selon la revendication 7, obi le 2. Milieu d'enregistrement
solon la revendica-      colorant nitre produit dans l'etape de nitration
est tion 1, ob le mat6riau colorant nitre a une quantite  un polymere,
facilitant ainsi la formation d'une suffisante de nitrate tells quo
sensiblement tous    couche d'enregistrement fine et uniforms dans lea
produits de l'explosion sont des gaz non de      l'etape d'entrainement en
rotation. condensation.                                   50     11. Milieu
d'enregistrement salon la revendica- 3. Milieu d'enregistrement selon la
revendica-     tion 1, ob la surface precitee du substrat precit6 tion 2,
ob le faisceau de lumiere a une longueur     est reflective. d'onde
prescrite; et le colorant azo a un point de     12. Proced6 solon la
revendication 7, et corn- fusion en dessous d'environ 270C et absorbs
prenant de plus l'etape de produire un substrat relativement hautement le
faisceau de lumiere.  55   ayant une surface superieure reflective. 4.
Milieu d'enregistrement selon la revendica- 60 65    


