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as, record carriers in the formof a 55 tape or cylindrical record carriers
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ofyFlgurevamhe associ ated values of the optical distance do are given for
-a few values of the angle of 5 inclination [err]. The geonetrical di st ance

[err] associated mh&m,ﬁghé%%%ﬁgg;aﬁ;gtgmgg;gy—rs—gmvqp gxw err] = [err],
where N i s the Pebisfet iy e Pase officq) 8 So¢thae nbthegs.twnamyparmm&nm b e cbibhed NE pits if

the information areas 2 are pits, or of the transparent nmaterial between
the hills, if the areas are hills. If no transparent protective |layer is
deposited on the information structure i.e. if the structure is adjoined by
air, N=1, and the geonetrical distance is 10 equal to the optical

di st ance.

10 As an exanple the geonetrical distances associated with the val ues
specified for the angle of inclination O are given in the extrene right
colum of Figure 7 in the case that a record carrier in accordance wth
Figures 2 and 3 with a substrate having a refractive index of 1.5 is read
with circularly polarized heliumneon radiation for which [err] = 633 nm
15 Recently sem conductor diode |asers are also used as a radi ation source
for reading optical record carriers. 15 In particular diode |asers using
the materials alum nium galliumand arsenic, which |asers emt a

wavel ength of approximately 780 nmto approximately 860 nm are suitable
for this purpose. Wen a Al GaAs diode | aser is used, instead of the gas

| aser assumed in Figure 4, no steps need be taken in order to prevent the
radi ation which is reflected by the information structure from being fed
back to the laser. 20 On the contrary, during reading effective use can be
made of this feedback, as is described in United States 20 Pat ent
Specification No. 3,941,945. This neans that in the read apparatus no
pgl ari zing nmeans, such as the [err] plate 18 and the prism 17 in Figure 4,
need be used. If the diode |laser emts linearly polarized radiation the
information structure will be illumnated with linearly pol arized radiation
wi,t hout any further steps. If reading is effected with a diode |aser of

| 8nger wave-length the requirement that [err] should be greater 25 than
[err] is no longer met, unless the width were increased, which is not
advisable in view of the 25 information density. As soon as the effective
wave-length is equal to or greater than the effective wi dth, the phenonena
occurring during reading of the information structure can no | onger be
fully described wth a scalar diffraction theory, but use wll have to be
made of a vectorial diffraction theory. The influence of the state of

pol ari zati on of the read beam on the phase depth then becones substantial.
Wien a perpendicularly 30 polarized read beamis used an elongate pit or a
el ongate hill appears to be deeper or higher respectively 30 than when a
paral l el polarized or circularly polarized read beamis used.  This effect
is also valid for a read beamfor which [err] <[err]. A perpendicularly or
paral l el polarized read beamis to be understood to nean a read beam of
which the electric field vector, the E-vector, is respectively
perpendi cul ar or parallel to the longitudinal direction of the pits or
hills. 35 The Applicant has discovered that the record carrier, which is
adapted to be read with He-Ne radiation, 35 with a geonetrical pit depth,
Cor” h||| herght of [err] nmis also enlnently surtable for readrng W th
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40.rise to a significant deterioration in the quality of the signal read.

he present values.of the effective 40 wavelength and of the éffective
of the pits, the read beam can no | onger discrimnate between - - o
rent angles of inclination. The value of [err] nmfor the geonetrical,_.
ance between the surface of the information areas and the surface of gﬂ
the internediate areas is an optinmum value. Satisfactory reading of a
record carrier is also 45 possible with such polarized radiati on when thet
geonetrlcal distance is greater, for exanple, approximately 45 [err] nm-A
record carrier whose geonetrical distance approxinates this upper linit
need not be read wth a perpendicularly polarized read beam but may al so
be read with a parallel polarized read beamor a circularly polarized read
beam For any value of the geonetrical distance between [err] nmand [err]
nmthe angle of inclination O may al so have one arbitrary val ue between
[err] and [err]. 50 Circularly polarized radiation in the wavel ength
“range from.780nm ‘to 860nm nmay al so be used, provided 50 that the angle
of inclination is of the order of [err] to [err] and the geonetri cal

di stance has one val ue between [err] nm and [err] nm The invention has
been described on the basis of a round disk-shaped record carrier. However.,
the invention may al so be used in conjunction with other record carriers
such as record carriers in the formof a 55 tape or cylindrical record
carriers. 55
CLAIMS 1. Arecord carrier in which |nfornat|on is stored in a radiation
reflecting information structure which is 60 readable with an optical

radi ati on beam and whi ch conprises substantially parallel information
tracks 60 spaced laterally from one another, each track conprising a
single file of information areas which in the track direction and tranverse
to the track direction are spaced from each other by internedi ate areas,
the surfaces of the information areas being disposed substantially in a
first plane, the surfaces of the internediate areas being di sposed
substantially in a second plane, the geonetrical distance between the first
and the second 65 pl anes being substantially constant over the entire

record carrier and having one val ue between 165/N and 65 6 GB 2 031
214 B *C - L
M S 6 [err] nanometers, N being the refractive index of a

transparent nedi um adj oi ni ng.both the first and second pl anes and which is
traversed by a read beamdirected towards the information structure and by
said beamafter it has been reflected by said structure, and the angle of
~inclination in the lateral direction between the walls of the information
areas and a nornmal to the record carrier having one val ue between [err] and
[err]..5 2. Arecord carrier as clained in daim1l, adapted to be read
either with circularly polarized radiation 5 having a wavel ength of the
order of 633 nm or with linearly polarized radi ati on having a wavel ength
in the range from 780 nmto 860 nm and having a direction of polarization
perpendi cular to the track direction, wherein the angle of inclination is i
of the order of [err] to [err] and. the geonetrical distance of the order of
200M nanonetres. 10 3. Arecord carrier as clainmed in claim1, adapted to
be read with circularly polarized radiation having a 10 wavel ength in )
the range from 780 nmto 860 nm wherein the angle of inclination is of theg
order of [ERR] to 50 and the geonetrical distance has one val ue between
[ERRl nm and [ERR] nm 4.. Arecord carrier as clained in Caim1l, of the
round di sk-shaped type, wherein starting fromthe periphery, the w dth of
the areas increases gradually and i ndependently of the information. 15 5.
A record carriersubstantially as described with reference to Figures 1, 2,3
and 7 of the acconpanyi ng 15 drawi ngs. Printed for s
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