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(54) Laser irradiation device and image recorder

(57) A laser source emits a laser beam having a
peak wavelength within the range from 800nm to
820nm. The laser beam emitted from the source (2)
passes through an illumination lens (3), and then im-
pinges on a Grating Light Valve™ (25). The light valve

splits the laser beam into a multiplicity of light beams,
modulates the multiplicity of light beams in response to
image signals, and produces zero-order diffracted sig-
nal beams. The zero-order diffracted beams pass
through an imaging lens (7), and are imaged on a re-
cording medium (1) wrapped on the surface of a drum.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a laser irradi-
ation device for irradiating a medium with a laser beam
modulated by Grating Light Valve, and an image record-
er for recording an image on a recording material using
a laser beam modulated by the laser irradiation device.

Description of the Background Art

[0002] Grating Light Valve is such a light valve that
thousands of narrow, laterally arranged reflecting plates
(or ribbons) are moved using an electrostatic force to
cause diffraction which in turn is used to modulate a light
beam. The Grating Light Valve functions as a plane mir-
ror when all of the ribbons are coplanar, and as a reflec-
tive diffraction grating when alternate ones of the rib-
bons are moved down a distance equal to one quarter
of the wavelength of a laser beam. The "Grating Light
Valve" or "GLV" is trademarked and marketed by Silicon
Light Machines (Sunnyvale, CA, U.S.A.). Grating Light
Valve™ is considered to function as a plane mirror when
all of the ribbons are coplanar as mentioned above. It
has been proved that light reflected from Grating Light
Valve™ has a characteristic resulting from its structure.
[0003] More specifically, studies of the present inven-
tor have shown that the reflectance of Grating Light
Valve™ depends on the polarization of a laser beam in-
cident on Grating Light Valve™, and that the reflectance
of Grating Light Valve™ is maximum when the polariza-
tion of the laser beam is the same as a direction in which
the ribbons are arranged (or is perpendicular to the lon-
gitudinal direction of the ribbons) and is minimum when
the polarization direction of the laser beam is perpen-
dicular to the direction in which the ribbons are arranged
(or is the same as the longitudinal direction of the rib-
bons).
[0004] An image recorder which employs Grating
Light Valve™ uses the diffraction grating to reflect and
modulate a laser beam, thereby recording an image on
a recording material.
[0005] In recent years, image recorders which use a
technique (Computer-To-Plate or CTP technique) for di-
rectly recording an image on a printing plate have often
employed a heat-sensitive recording material (or a ther-
mal plate). Since the thermal plate has a lower sensitiv-
ity than a conventional silver halide based photosensi-
tive material, a laser source having high power of 20 to
60 W is used.
[0006] For recording on the thermal plate, a laser
source which emits a laser beam having a peak wave-
length of 830 nm is often used and, in particular, used
as a standard in the fields of printing and prepress.
[0007] Studies of the present inventor have also

shown that the spectral reflectance of Grating Light
Valve™ has a shoulder around 830 nm when the reflect-
ance strongly depends on the wavelength.
[0008] Further, if a laser source which emits a laser
beam having a peak wavelength of 830 nm is used, the
reflectance of Grating Light Valve™ may be different
from one another due to manufacturing process varia-
tions.
[0009] Furthermore, insufficient reflectance of Grat-
ing Light Valve™ leads to accordingly more energy of
the laser beam absorbed as heat by Grating Light
Valve™. This causes Grating Light Valve™ to be dam-
aged by the absorbed heat energy.

SUMMARY OF THE INVENTION

[0010] The present invention is intended for a laser
irradiation device for modulating a laser beam using a
Grating Light Valve™, and an image recorder employing
the laser irradiation device.
[0011] According to the present invention, the laser
irradiation device comprises: a laser source for emitting
a first laser beam; a first optical system for converting
the first laser beam into a second laser beam; a Grating
Light Valve™ having a plurality of reflective elements
arranged in a predetermined direction for converting the
second laser beam into modulated signal beams; and a
second optical system for directing the signal beams on-
to a medium, wherein the second laser beam is linearly
polarized in a direction substantially parallel to the pre-
determined direction.
[0012] Adjusting the direction of an electric vector of
a laser beam minimizes light energy losses in the Grat-
ing Light Valve™ to efficiently use the laser beam.
[0013] According to one aspect of the present inven-
tion, the laser irradiation device comprising: a laser
source for emitting a first laser beam linearly polarized
from a plurality of light emitting points arranged in a first
direction, the first laser beam being polarized in a sec-
ond direction substantially perpendicular to the first di-
rection; a first optical system for converting the first laser
beam into a second laser beam; a Grating light Valve™
having a plurality of reflective elements arranged in the
first direction for converting the second laser beam into
modulated signal beams; and a second optical system
for directing the signal beams onto a medium, wherein
the first optical system comprises a halfwave plate for
rotating a polarization of the first laser beam by 90 de-
grees.
[0014] According to another aspect of the present in-
vention, the laser irradiation device comprises: a laser
source having a single emitter for emitting a first laser
beam substantially linearly polarized; a first optical sys-
tem for converting the first laser beam into a second la-
ser beam; a Grating Light Valve™ having a plurality of
reflective elements arranged in a predetermined direc-
tion for converting the second laser beam into modulat-
ed signal beams; and a second optical system for direct-
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ing the signal beams onto a medium, wherein the sec-
ond laser beam is linearly polarized in a direction sub-
stantially parallel to the predetermined direction.
[0015] According to still another aspect of the present
invention, the image recorder for modulating a laser
beam to record an image on a recording medium com-
prises: a laser source for emitting a first laser beam hav-
ing a peak wavelength ranging from 800 nm to 820 nm;
a Grating Light Valve™ for modulating the first laser
beam in response to an image signal to produce a zero-
order diffracted beam used as a signal beam; and an
imaging optical system for irradiating the recording me-
dium with the zero-order diffracted beam.
[0016] The use of the laser beam having the peak
wavelength ranging from 800 nm to 820 nm allows effi-
cient and stable application of the energy of the laser
source to the recording medium, and reduces thermal
damages to the Grating Light Valve™.
[0017] It is therefore an object of the present invention
to provide a laser irradiation device capable of efficiently
using a laser beam, and an image recorder employing
the laser irradiation device.
[0018] It is another object of the present invention to
provide an image recorder capable of reducing thermal
damages to a Grating Light Valve™.
[0019] These and other objects, features, aspects
and advantages of the present invention will become
more apparent from the following detailed description of
the present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

Fig. 1 is a schematic view of a laser irradiation de-
vice according to a first preferred embodiment of the
present invention;
Fig. 2 is a schematic view of the laser irradiation
device according to a second preferred embodi-
ment of the present invention;
Fig. 3 is a perspective view of a laser source;
Fig. 4 is a perspective view, on an enlarged scale,
of a semiconductor crystal of the laser source of Fig.
3;
Fig. 5 shows a general construction of an image re-
corder according to a third preferred embodiment
of the present invention;
Fig. 6 is a schematic front view showing principal
parts of a recording head according to the third pre-
ferred embodiment of the present invention;
Fig. 7 is a schematic plan view of ribbons in Grating
Light Valve™;
Fig. 8 is a partially enlarged view of Fig. 7;
Fig. 9 is a perspective view of ribbons for one pixel
with a substrate in Grating Light Valve™;
Fig. 10 is a sectional view taken along the line
100-100 of Fig. 8, with no voltage applied to an ac-

tive ribbon;
Fig. 11 is a sectional view taken along the line
100-100 of Fig. 8, with a voltage applied to the ac-
tive ribbon;
Fig. 12 is a sectional view taken along the line
101-101 of Fig. 8, with no voltage applied to active
ribbons;
Fig. 13 is a sectional view taken along the line
101-101 of Fig. 8, with a voltage applied to the ac-
tive ribbons;
Fig. 14 is a graph showing a spectral reflectance
curve indicating variations in reflectance of a single
plane mirror of aluminum; and
Fig. 15 is a graph showing spectral reflectance
curves indicating variations in reflectance depend-
ing on wavelength of the laser source, with no volt-
age applied to the active ribbons of Grating Light
Valve™.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

<First Preferred Embodiment>

[0021] Fig. 1 is a schematic view of a laser irradiation
device according to a first preferred embodiment of the
present invention.
[0022] The laser irradiation device of Fig. 1 is used in
an image recorder for imaging a laser beam on a to-be-
irradiated medium 1 such as photosensitive and heat-
sensitive materials to record an image thereon. The la-
ser irradiation device of Fig. 1 comprises: a laser source
2; Grating Light Valve™ 25; an illumination optical sys-
tem 3 for illuminating Grating Light Valve™ 25 with a
laser beam emitted from the laser source 2; an imaging
optical system 7 for imaging the laser beam modulated
by Grating Light Valve™ 25 on the medium 1; a phase
plate (half wave plate) 4 for rotating the polarization of
the laser beam emitted from the laser source 2 by 90
degrees; and a prism 5 for deflecting the direction of the
laser beam modulated by Grating Light Valve™ 25 by
90 degrees.
[0023] A semiconductor laser known as a bar laser
(broad area semiconductor laser) having a multiplicity
of linearly arranged emitters 27 is used as the laser
source 2. The laser source 2 emits a linearly polarized
laser beam in a direction Dc from each of the multiplicity
of the emitters 27, the laser beam being linearly polar-
ized in a direction Db substantially perpendicular to a
direction Da (a vertical direction as viewed in Fig. 1) in
which the emitters 27 are arranged. The laser source 2
emits a laser beam having a peak wavelength within the
range from 800 nm to 820 nm.
[0024] The laser source 2 used herein is such a de-
vice as B1-83-40C-19-30-A and B1-830-60C-49-50-B
available from COHERENT, Inc. (Santa Clara, CA, U.S.
A.). Although only five emitters 27 are shown in Fig. 1
for purposes of illustration, such a bar laser has tens of
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emitters.
[0025] Grating Light Valve™ 25 described above
comprises a multiplicity of ribbons 51 arranged in a ver-
tical direction D1 as viewed in Fig. 1, and modulates a
laser beam impinging upon the ribbons 51.
[0026] Fig. 7 is a schematic plan view of the ribbons
51 in Grating Light Valve™ 25. Fig. 8 is a partially en-
larged view of Fig. 7. Fig. 9 is a perspective view of rib-
bons 51 for one pixel with a substrate 52 in Grating Light
Valve™ 25.
[0027] Fig. 10 is a sectional view taken along the line
100-100 of Fig. 8, with no voltage applied to an active
ribbon 51b. Fig. 11 is a sectional view taken along the
line 100-100 of Fig. 8, with a voltage applied to the active
ribbon 51b. Fig. 12 is a sectional view taken along the
line 101-101 of Fig. 8, with no voltage applied to active
ribbons 51b. Fig. 13 is a sectional view taken along the
line 101-101 of Fig. 8, with a voltage applied to the active
ribbons 51b.
[0028] As illustrated in these figures, Grating Light
Valve™ 25 is constructed such that thousands of rib-
bons 51 are arranged in the lateral direction D1 on the
substrate 52.
[0029] The ribbons 51 consist of "fixed ribbons 51a"
and "active ribbons 51b" (both are generically referred
to as "ribbons 51") which are arranged alternately, as
shown in Figs. 8 and 9. A thin film of aluminum is formed
on the surface of each ribbon 51 for functioning as both
a reflective mirror and an electrode. A common elec-
trode 54 is provided under the ribbons 51, with certain
distance 53 therebetween.
[0030] While the fixed ribbons remain on the same
plane all the time, the active ribbons go down over a
distance of one quarter of the laser wavelength in re-
sponse to an applied voltage, as shown in Figs. 9, 11
and 13.
[0031] Thus, Grating Light Valve™ 25 reflects an in-
cident laser beam 271 to produce a zero-order diffracted
beam 272 when no voltage is applied to the active rib-
bons 51b, and reflects the incident laser beam 271 to
produce a pair of plus and minus first-order diffracted
beams 273 and higher-order diffracted beams 274 when
a voltage is applied to the active ribbons 51b.
[0032] Therefore, when irradiated with a laser beam,
a rectangular region S (whose portion lying on the active
ribbons 51b is included in the effective movable region
L1 of the active ribbons 51b) indicated by the dash-dou-
ble dot lines in Fig. 7 on the surface of the ribbons 51 of
Grating Light Valve™ 25 produces a multiplicity of dif-
fracted beams capable of being independently modulat-
ed.
[0033] Studies of the present inventor have shown
that the reflectance of Grating Light Valve™ 25 having
the above-mentioned construction depends on the po-
larization (i.e., the direction of an electric vector) of a
laser beam incident on Grating Light Valve™ 25, and
that the reflectance of Grating Light Valve™ 25 is max-
imum when the polarization of the laser beam is in the

direction D1 in which the ribbons 51 are arranged (or is
perpendicular to the direction D2 of the ribbons; the di-
rection D1 corresponds to the X direction of Fig. 5) and
is minimum when the polarization of the laser beam is
in the direction D2 perpendicular to the direction D1 in
which the ribbons 51 are arranged (or is the same as
the direction D2; the direction D2 corresponds to the Y
direction of Fig. 5).
[0034] The laser irradiation device shown of Fig. 1
employs the halfwave plate 4 for rotating the polarization
of the laser beam emitted from the laser source 2 by 90
degrees to the direction D1 in which the ribbons 51 are
arranged, as will be described later.
[0035] More specifically, in the laser irradiation device
according to the first preferred embodiment of the
present invention, the laser source 2 emits laser beams
linearly polarized in the direction Db parallel with D2, the
halfwave plate 4 disposed between the illumination op-
tical system 3 and the Grating Light Valve™ 25 rotates
the polarization by 90 degrees to the direction D1.
[0036] Therefore, the laser irradiation device accord-
ing to the first preferred embodiment of the present in-
vention can minimize light energy losses in Grating Light
Valve™ 25. Additionally, the laser irradiation device can
minimize the amount of energy absorbed by Grating
Light Valve™ 25 to reduce the danger of thermal dam-
ages to Grating Light Valve™ 25 due to absorbed ener-
gy.
[0037] As stated above, the laser irradiation device
according to the first preferred embodiment of the
present invention is constructed such that the polariza-
tion direction E of the laser beam impinging on Grating
Light Valve™ 25 is parall el to the direction D1 in which
the ribbons 51 are arranged.
[0038] Although the first preferred embodiment em-
ploys the phase plate 4 as a polarization direction con-
verter for rotating the polarization direction of the laser
beam emitted from the laser source 2 by 90 degrees,
other polarization direction converters may be used, for
example, a polarization direction converter using a liquid
crystal panel.
[0039] Studies of the present inventor have shown
that, when no voltage is applied to the active ribbons
51b described above, the reflectance of Grating Light
Valve™ varies with the wavelength of the laser beam
emitted from the laser source.
[0040] Fig. 14 is a graph showing a spectral reflect-
ance curve of aluminum. Fig. 15 shows spectral reflect-
ance curves with no voltage applied to the active ribbons
51b of Grating Light Valve™ 25. Each curve is a meas-
urement result on a different Grating Light Valve™.
[0041] As depicted in Fig. 14, there are no significant
variations in reflectance of the single plane mirror of alu-
minum within the range of wavelength from 700 nm
through 950 nm. In contrast, the reflectance shown in
Fig. 15 varies significantly with wavelength of the laser
source, with no voltage applied to the active ribbons 51b
of Grating Light Valve™ 25.
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[0042] Fig. 15 shows that the spectral reflectance
curves have a plateau between 800 nm through 820 nm,
and that the reflectance at 830 nm is relatively low.
[0043] The laser irradiation device according to the
first preferred embodiment which uses a laser beam
having a peak wavelength within the range from 800 nm
to 820 nm is capable of efficiently applying the energy
of the laser source 2 to the medium 1 and applying sta-
ble energy to the medium 1 independently of slight var-
iations in wavelength of the laser source 2. Additionally,
the reduction in energy absorbed by Grating Light
Valve™ 25 reduces thermal damages to Grating Light
Valve™ 25.

<Second Preferred Embodiment>

[0044] Fig. 2 is a schematic view of the laser irradia-
tion device according to a second preferred embodi-
ment of the present invention. Elements identical with
those of the first preferred embodiment described above
are designated by the same reference characters and
are not described in detail. The laser irradiation device
according to the second preferred embodiment employs
a laser source 8 having a single emitter that emits a laser
beam linearly polarized substantially in the direction D1.
[0045] The laser irradiation device according to the
second preferred embodiment does not comprise the
phase plate 4 used in the laser irradiation device accord-
ing to the first preferred embodiment.
[0046] Fig. 3 is a perspective view of the laser source
8, and Fig. 4 is a perspective view on an enlarged scale
of a semiconductor crystal 81 of the laser source 8.
[0047] The laser source 8 is constructed such that the
semiconductor crystal 81 is enclosed in a can-shaped
package 85. An active layer 83 formed at an junction
surface 82 of the semiconductor crystal 81 serves as a
resonator to emit a linearly polarized laser beam 84. The
polarization of the laser beam 84 can have two modes:
a TE mode in which the polarization is parallel to the
junction surface 82 of the semiconductor crystal 81, and
a TM mode in which the polarization direction is perpen-
dicular to the junction surface 82 of the semiconductor
crystal 81.
[0048] Referring to Fig. 2, the laser source 8 can be
disposed so that the polarization of the laser beam is
parallel to the direction D1. The laser source 8 emits a
laser beam having a peak wavelength within the range
from 800 nm to 820 nm.
[0049] The laser irradiation device having such a con-
struction can also minimize light energy losses in Grat-
ing Light Valve™ 25. Additionally, the laser irradiation
device can minimize the amount of energy absorbed by
Grating Light Valve™ 25 to reduce the danger of thermal
damages to Grating Light Valve™ 25 due to absorbed
energy.
[0050] Although the first and second preferred em-
bodiments employ the laser sources 2 and 8, respec-
tively, both emitting the linearly polarized laser beam, a

laser source which emits a circularly polarized laser
beam may be used, in which case a quarter wave plate.

<Third Preferred Embodiment>

[0051] Fig. 5 shows an image recorder according to
a third preferred embodiment of the present invention.
[0052] The image recorder of Fig. 5 comprises a drum
11 on which a recording medium is wrapped; and a re-
cording head 13 for irradiating the recording medium 12
with a modulated laser beam.
[0053] The drum 11 is connected through a shaft 14
to a main scanning motor 15. The drum 11 is driven by
the main scanning motor 15 to rotate about the shaft 14.
A rotary encoder 16 monitors the angular position of the
drum 11.
[0054] The recording head 13 is placed on a table 17,
which is connected to a sub-scanning transport mech-
anism 18 comprising a ball screw and a guide member
not shown. The sub-scanning transport mechanism 18
is connected to a sub-scanning motor 19. The recording
head 13 is driven by the sub-scanning motor 19 to move
in the axial direction of the drum 11 (or in a sub-scanning
direction indicated by the arrow X of Fig. 5). A linear en-
coder 21 monitors the position of the recording head 13
as viewed in the sub-scanning direction.
[0055] The recording head 13 is connected through a
movable cable bundle 22 to an image signal processor
23. The image signal processor 23 processes an image
signal transmitted from an image signal generator 24,
and then transmits the processed image signal to the
recording head 13.
[0056] The image recorder further comprises a con-
troller 20 for controlling the entire recorder. The control-
ler 20 is connected to the main scanning motor 15, the
rotary encoder 16, the sub-scanning motor 19 and the
linear encoder 21. The controller 20 is also connected
to an input section 26 comprising an input means such
as a keyboard and a display means such as a display.
[0057] The controller 20 is also connected to the im-
age signal processor 23. The controller 20 controls the
processing of the image signal in the image signal proc-
essor 23, and transmits a control signal for controlling
the driving of the recording head 13 to the recording
head 13 through the image signal processor 23 and the
movable cable bundle 22.
[0058] In the image recorder according to the third
preferred embodiment, the drum 11 is rotated to move
the recording medium 12 in a main scanning direction
indicated by the arrow Y of Fig. 5, and the recording
head 13 is moved in the sub-scanning direction indicat-
ed by the arrow X. The recording head 13 irradiates the
recording medium 12 with a laser beam modulated in
response to the image signal to record a desired image
on the recording medium 12.
[0059] Fig. 6 is a schematic front view of principal
parts of the recording head 13 with the recording medi-
um 12 on the drum 11 according to the third preferred
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embodiment of the present invention.
[0060] The recording head 13 comprises an illumina-
tion optical system 34 including a laser source 31 for
emitting a laser beam and an illumination lens 32; Grat-
ing Light Valve™ 25; and an imaging optical system 38
including a prism 35, an imaging lens 36 and a lens 37.
[0061] The laser source 31 emits a laser beam having
a peak wavelength within the range from 800 nm to 820
nm. The laser beam emitted from the source 31 passes
through the illumination lens 32, and then impinges on
Grating Light Valve™ 25. Grating Light Valve™ 25 splits
the incident laser beam into a multiplicity of beams, and
modulates the beams. Each modulated zero-order dif-
fracted beam is reflected by the prism 35 so that the op-
tical path thereof is bent, passes through the imaging
lens 36 and the lens 37, and is imaged on the recording
medium 12 mounted on the surface of the drum 11.
[0062] The image recorder according to the third pre-
ferred embodiment which employs the laser beam hav-
ing the peak wavelength of 800 nm to 820 nm is capable
of efficiently applying the energy of the laser source 31
to the recording medium 12 and applying stable energy
to the recording medium 12 independently of variations
in wavelength of the laser source 31. Additionally, the
reduction in energy absorbed by Grating Light Valve™
25 reduces thermal damages to Grating Light Valve™
25.
[0063] Furthermore, the use of the recording medium
12 having the spectral sensitivity with the peak wave-
length ranging from 800 nm to 820 nm achieves more
effective use of the energy of the laser source 31.
[0064] While the invention has been described in de-
tail, the foregoing description is in all aspects illustrative
and not restrictive. It is understood that numerous other
modifications and variations can be devised without de-
parting from the scope of the invention.

Claims

1. A laser irradiation device comprising:

a) a laser source for emitting a first laser beam;
b) a first optical system for converting said first
laser beam into a second laser beam;
c) a Grating Light Valve™ having a plurality of
reflective elements arranged in a predeter-
mined direction for converting said second la-
ser beam into modulated signal beams; and
d) a second optical system for directing said
signal beams onto a medium,

wherein said second laser beam is linearly po-
larized in a direction substantially parallel to said
predetermined direction.

2. The laser irradiation device according to claim 1,
wherein

said first optical system comprises
a polarization direction converter for converting
a polarization of said first laser beam.

3. The laser irradiation device according to claim 2,
wherein

said polarization direction converter is a phase
plate.

4. The laser irradiation device according to claim 3,
wherein

said first laser beam has a peak wavelength
within the range from 800 nm to 820 nm.

5. A laser irradiation device comprising:

a) a laser source having a plurality of emitters
arranged in a first direction for emitting a first
laser beam linearly polarized, said first laser
beam being polarized in a second direction
substantially perpendicular to said first direc-
tion;
b) a first optical system for converting said first
laser beam into a second laser beam;
c) a Grating Light Valve™ having a plurality of
reflective elements arranged in a predeter-
mined direction for converting said second la-
ser beam into modulated signal beams; and
d) a second optical system for directing said
signal beams onto a medium,

wherein said first optical system comprises a
halfwave plate for rotating a polarization of said first
laser beam by 90 degrees.

6. The laser irradiation device according to claim 5,
wherein

said first laser beam has a peak wavelength
ranging from 800 nm to 820 nm.

7. A laser irradiation device comprising:

a) a laser source having a single emitter for
emitting a first laser beam substantially linearly
polarized;
b) a first optical system for converting said first
laser beam into a second laser beam;
c) a Grating Light Valve™ having a plurality of
reflective elements arranged in a predeter-
mined direction for converting said second la-
ser beam into modulated signal beams; and
d) a second optical system for directing said
signal beams onto a medium,

wherein said second laser beam is linearly po-
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larized in a direction substantially parallel to said
predetermined direction.

8. The laser irradiation device according to claim 7,
wherein

said first laser beam has a peak wavelength
within the range from 800 nm to 820 nm.

9. An image recorder for modulating a laser beam to
record an image on a recording medium, said image
recorder comprising:

a) a laser source for emitting a first laser beam
having a peak wavelength ranging from 800 nm
to 820 nm;
b) a Grating Light Valve™ for modulating said
first laser beam in response to an image signal
to produce a zero-order diffracted signal beam;
and
c) an imaging optical system for irradiating said
recording medium with said zero-order diffract-
ed signal beam.

10. The image recorder according to claim 9,
wherein said Grating Light Valve™ comprises

a plurality of reflective elements arranged in a
predetermined direction, and

wherein said first laser beam is linearly polar-
ized in a direction substantially parallel to said pre-
determined direction.

11. The image recorder according to claim 10, further
comprising

a polarization direction converter disposed be-
tween said laser source and said Grating Light
Valve™ for converting a polarization direction
of said first laser beam.

12. The image recorder according to claim 11, wherein

said polarization direction converter is a phase
plate.

13. The image recorder according to claim 9,
wherein said laser source has a plurality of

emitters arranged in a first direction, said first laser
beam being polarized in a second direction sub-
stantially perpendicular to said first direction,

said image recorder further comprising

d) a halfwave plate disposed between said
laser source and said Grating light Vaive™
for rotating a polarization of said first laser

beam by 90 degrees.

14. The image recorder according to claim 10, wherein

said laser source emits said first laser beam lin-
early polarized in the direction substantially
parallel to said predetermined direction.
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