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ABSTRACT

In the monochromator, when measured beam which is

diffracted by a plane diffraction grating is collected by

rulings.
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MONOCHROMATOR AND SPECTROMETRIC METHOD

BACKGROUND OF THE INVENTION

The present invention relates to a monochromator and
a spectrometric method for projecting a measured beam (a
beam which is measured) on one and the same diffraction
grating a plurality of times.

Conventionally, a spectroscope called
"monochromator, " has been used as an instrument to }neasure
wavelength characteristics of a measured beamn.
Particulérly, a double monochromator is widely used to allow
keepingahighresolutionor awidedynamic range by incidence
of a beam into one or more diffraction gratings a plurality
of times.

FIG. 9 shows a configuration of a conventional Littrow
monochromator. The conventional monochromator shown inFIG.
9 comprises an incident fiber 100, a parabolic mirror 102,
a plane diffraction grating 104, an exit slit 106,
photodetector 108, an intermediate slit 110, and two return
mirrors 112, 114.

In the monochromator shown in FIG. 9, light emit;.ted
from the incident fiber 100 is converted into parallel rays
by the parabolic mirror 102, and the parallel rays are
diffracted by the plane diffraction grating 104. The
diffracted beam are returned to the parabolic mirror 102
again, and then returned by the two return mirrors 112 and
114, which are disposed in the vicinity of the focal point
of the parabolicmirror 102. Then, themeasured beamtravels

alongthe sameoptical pathas that alongwhich it has traveled
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so far 1in the reverse direction, and is emitted through the
exit slit 106, which 1s disposed in the vicinity of the
incident fiber 100, to reach the photodetector 108. 1In
addition, the intermediate slit 110, which has a slit cut
in the same direction as the rulings of the planediffraction
grating 104, 1s disposed between the above mentioned two
return mirrors 112 and 114, so that a dynamic range for a
wavelength A of the diffracted beam passing through the exit
slit 106 canbe 1increased. The arrangement of the two return
mirrors 112 and 114 in a wavelength sweep directipn when
the plane diffraction grating 104 is rotated shown in FIG.
9 1is referred to as an additive dispersion arrangement.

If the additive dispersion arrangement is realized
using the return mirrors 112, 114 and intermediate slit 110
as 1n the case of the conventional monochromator described
above, there are a normal optical path and a reverse optical
path both passing through the intermediate slit 110, and
the light having traveled along the reverse optical path
1s a stray light, which reaches the vicinity of the exit
slit 106. Therefore, the light observed by the
photodetector 108 includes both of the light returned by
travelingalongthenormaloptical pathandthelight returned
by traveling along the reverse optical path, thereby
generating spurious to cause a problemthat the dynamic range
is decreased.

FIG. 10 1s a partial configuration diagram showing the
intermediate slit 110 and two return mirrors 112 and 114
of the monochromator shown in FIG. 9. As shown in FIG. 10,

in addition to a normal optical path A, there is a reverse

optical path B which is opposite in direction to the normal
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optical path A in the vicinity of the intermediate slit 110.
The light having traveled along the normal optical path A
reaches theexitslit 106, and the light returned by traveling
along the reverse optical path B also reaches the vicinity
of the exit slit 106. Therefore, a wavelength component
of thelighthavingreached the photodetector 108bytraveling
along the normal optical path A has a spurious of a wavelength
component of the light having reached the photodetector 108

by traveling along the reverse optical path B.

SUMMARY OF THE INVENTION

The present inventionisdevisedinviewof suchaproblemn,
and an object of the present invention is to provide a
monochromator and a spectrometric method that ensure a wide
dynamic range by eliminating a stray light in a reverse
optical path.

The monochromator according to the present invention
has a return mechanism for returning measured beam which
is diffracted by a plane diffraction grating and collected
by a collimator, and the return mechanism has return mirrors
disposed side-by-side in a wavelength sweep direction, a
displacement member for displacing the measured beam in a
direction parallel to rulings of the plane diffraction
grating, and a cut-off plate disposed in the vicinity of
the return mirrors along the normal optical path.

Furthermore, according to the spectrometric method of
the present invention, when the measured beam which is
diffractedby theplanediffractiongratingis to be returned
after being collected by a collimator, the beam is displaced

by a displacement member in a direction parallel to rulings
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of the plane diffraction grating and is passed through a
cut-off platedisposed inapositionalong the normal optical
path of the measured beam.

It is provided that the measured beam traveling along
the normal optical path passes through near the cut-off plate
when it is displaced by the displacement member. However,
when the measured beam travels along the reverse optical
path, this condition is not satisfied, so that the measured
beam is cut off by the cut-off plate. Thus, the stray light,
which occurs when the measured beamtravels along the reverse
optical path, can be prevented,‘ so that 1t 1is pos;ible to
suppress the occurrence of the spurious and ensure a wide
dynamic range.

Especially, it i1s desirable that the above-mentioned
cut-off plate is a first cut-off slit having a slit of a
predetermined width formed in a direction perpendicular to
the rulings of the plane diffraction grating. Or, it is
desirable that an upper side or a lower side of the
above-mentioned cut-off plate is disposed in the vicinity
of the normal optical path. It is possible to return only
the measured beamalong the normal optical path andeliminate
the stray light along the reverse optical path accurately
by the above-mentioned first cut-off slit or the
above-mentioned arrangement of the first cut-off slit.

Moreover, it is required that the above-described
displacement member is a plate-like member made of a
transparent material and a surface of the plate-like member
serving as an incidence plane is required to be inclined

with respect toa travelling path of the measured beam. When

beam is launched into a surface of the plate-like member,
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the beam 1s diffracted two times by the surface and a back
surface, so that an exit beam parallel to the incident beam
is obtained. Thus, since the displacement member can be
constituted by a plate-like member having a simple
configuration, it 1is possible to reduce costs of parts.

In addition, 1t 1s required that an amount of
displacement by the above-described displacement member is
larger than the width of the slit formed in the first cut-off
slit. Because of this, i1t is possible to eliminate the
measured beam along the reverse optical path accurately by
the first cut-off slit. |

In addition, it is desirable that the monochromator
further comprises a photodetector for detecting the
above-described measured beam, anexit slitwhichis disposed
in the vicinity of the photodetector and on an incidence
sideof themeasuredbeamandhasaslit formedinthedirection
parallel to the rulings of the plane diffraction grating,
and a second cut-off slit which is disposed in the vicinity
of the exit slit and has a slit formed in the direction
perpendicular totherulingsof theplanediffractiongrating.
Since the measured beam having passed through the exit slit
and second cut-off slit detected by the photodetector, it
1s possible to ensure a further increased dynamic range by

restricting the light-receiving range of the photodetector.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view showing the configuration of a
monochromator of a first embodiment:

FIG. 2 1s an enlarged view of the return mechanism

configured by comprising the intermediate slit;
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FIG. 3 is a cross-sectional view of one glass plate
included in the return mechanism showed in FIG. 2;

FIG. 4 is a cross-sectional view of the other glass
plate included in the return mechanism showed in FIG. 2:

FIG. 5 1s a diagram for comparison between the paths
of the measured beam traveling along the normal optical path
and the measured beam traveling along the reverse optical
path;

FIG. 6 1s a view showing the configuration of a
monochromator of a second embodiment:

FIG. 7 1s a view showing the configuration of a
monochromator of a third embodiment;

FIG. 8 1s a view showing the configuration of a
monochromator of a fourth embodiment;

FIG. 9 is a view showing the configuration of a
conventional Littrow monochromator; and

FIG. 10 1s a partial configuration diagram showing the
intermediateslit andtworeturnmirrorsof themonochromator

shown in FIG. 9.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Embodiments of a monochromator to which the present
invention is applied will be described below with reference
to the drawings.

[First embodiment}

FIG. 1 shows a configuration of a monochromator of a
first embodiment, which is a configquration of a Littrow
monochromator. As shown in FIG. 1, the monochromator
according to this embodiment comprises an incident fiber

10, a parabolic mirror 12, a plane diffraction grating 14,
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an exit slit 16, a photodetector 18, an intermediate slit
20, tworeturnmirrors 22, 24, glassplates 26, 28, andcut-off
slits 17, 30.

The incident fiber 10 is used for emitting measured
beam toward the parabolic mirror 12. An emitting end (the
position of an end for emission) of the incident fiber 10
1s disposed in the vicinity of a focal point of the parabolic
mirror 12, and the measured beam, which is radially emitted
from the emitting end of the incident fiber 10, is reflected
by the parabolic mirror 12 and converted into parallel rays.

In addition, at another point in the vicinit§ of the
focal point of the parabolic mirror 12, there is disposed
theexitslitl6é. Theparallelraysincidentontheparabolic
mirror 12 is reflected therefrom and collected in the exit
slit 16. By passing through the exit slit 16, the measured
beam has its undesired wavelength component removed, and
then i1s launched into the photodetector 18. The
photodetector 18 detects an intensity of the beam launched
thereto through the exit slit 16.

The plane diffraction grating 14 has rulings formed
in a predetermined direction at regular intervals and
diffracts the measured beam, which i1is launched thereto from
the parabolicmirror 12. In FIG. 1, a plurality of parallel
grooves 1s formed vertically. Arotarydrivemechanism (not
i1llustrated) such as a motor, which has a rotation axis

parallel totherulings, is attached totheplanediffraction

grating 14, and thus the plane diffraction grating 14 can
be rotated about the rotation axis by the rotary drive

mechanism.
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The tworeturnmirrors 22, 24areintended forreflecting
pack the beam collected by the parabolic mirror 12 toward
the parabolic mirror 12. These two return mirrors 22, 24
are arranged side-by-side 1n a direction in which the beam
emlitted from the parabolic mirror 12 moves when the plane
diffraction grating 14 1s rotated about the rotation axis
parallel tothe rulings. The measuredbeamwhich is emitted
by the parabolicmirror 12 15 reflected by one return mirror
22 at an angle of substantial 90 degree, and the beam having
passedthroughtheintermediateslit Z20disposedataposition
where the reflected beam 1s collected 1s reflected by the
other return mirror 24 at an angle of substantial 90 degree

and returned to the parabolic mirror 12.

Inthis embodiment, twoglassplates 26, 28 are disposed
1n the vicinity of the above~described two return mirrors
22, 24 and between the respective mirrors and the parabolic
mirror 12. In addition, the cut-off slit 30 1s disposed
tocross the intermediateslit 20 sidebyside. Furthermore,
the cut-off slit 17 1s disposed to cross the exit slit 16.
FIG. 2 1s an enlarged view of the return mechanism
configured by comprising the intermediate slit 20. FIG.
3 1s a cross-sectional view of one glass plate 26, which
showsatransmissicnstatecfthemeasuredbeam. Inaddition,
FIG. 4 1s a cross-sectional view of the other glass plate
28, which shows a transmission state of the measured beam.
The glass plate 26 is 1nclined with respect to the
direction of travel of the measured beam. Therefore, the
measured beam, which has reached the glass plate 26, 1s
refracted when 1t passes through the respective surfaces

of the glass plate 26, so that 1t reaches the return mirror
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22 with being displaced by a predetermined distance a
downwardly from and parallel to the measured beam before
reaching the glass plate 26. The cut-off slit 30 has a
horizontal slit at a position where the measured beam, which
has passed through the glass plate 26, reaches the
intermediate slit 20 after being reflected by the return
mirror 22.

Similarly, the other glass plate 28 is inclined with
respect to the direction of travel of the measured beam.
Therefore, the measured beam, which has reached the glass
plate 28, is refracted when it passes through the res‘:pective
surfaces of the glass plate 28, so that 1t i1s displaced by
a predetermined distance b downwardly from and parallel to
the measured beam before reaching the glass plate 28.

A width ¢ of the slit of the cut-off slit 30 is set
at a value smaller than the displacement a of the measured
beam due to the glass plate 26 and the displacement b of
the measured beam due to the glass plate 28.

The glass plates 26, 28 correspond to the displacement
member. The intermediate slit 20, return mirrors 22, 24,
glass plates 26, 28, and cut-off slit 30 correspond to the
return mechanism. Furthermore, the cut-off slit 30
corresponds to the first cut-o0ff slit, and the cut-off slit
17 corresponds to the second cut-off slit.

The monochromator according to this embodiment has such
a configuration, and now, the operation thereof will be
described. The measured beam which is introduced from
outside via the incident fiber 10 is reflected anddiffracted

by the parabolicmirror 12 and the plane diffraction grating

14, respectively, and then collected by the parabolicmirror
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12. As described above, themeasured beamwhich is collected
by the parabolic mirror 12 passes through one glass plate
26, isreflected byonereturnmirror 22 to have its direction
of travel changed at an angle of 90 degree, passes through
the intermediate slit 20 and cut-off slit 30 disposed at
a position where beamis collected, 1s reflected by the other
return mirror 24 to have its direction of travel changed
at an angle of 90 degree, and thus is returned toward the
parabolic mirror 12 side through the other glass plate 28.
The measured beam, which 1s launched to the parabolic mirror
12 again in this way, travels along the optical pa1;h along
which it has traveled so far in the reverse direction and
reaches the photodetector 18 after passing through the exit
slit 16 and cut-off slit 17 disposed in the vicinity of the
focal point of the parabolic mirror 12.

Thus, in the monochromator according to this embodiment,
the dynamic range can be increased, since an undesired
wavelength component is removed from the measured beam by
passing the beam through the exit slit116 as well as the
intermediate slit 20. In addition, the cut-off slit 30 is
disposed at the position of the intermediate slit 20, and
the measured beam having passed through the cut-off slit
30 is displaced by the glass plate 28 by the predetermined
distance b in the direction of the rotation axis of the plane
diffraction grating 14, so that the measured beam, which
enters the intermediateslit20bytravelingalongthereverse
optical path which is opposite in direction to the normal
optical path, 1is cut off by the cut-off slit 30. Therefore,

since the measured beam, which reaches the photodetector

18 by traveling along the reverse optical path, is removed,
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it 1s possible to prevent the spurious due to stray light
to occur and ensure a further increased dynamic range.

Furthermore, in the monochromator according to this
embodiment, the cut-off slit 17 is disposed at the position
of theexit slit 16, sothat i1t is possible to ensure a further
increased dynamic range by restricting the light-receiving
range (an incidence area determined by a formula: (a width
of the slit of the exit slit 16) x (a width of the slit of
the cut-off slit)) of the photodetector 18.

FIG. 5 1s a diagram for comparison between the paths
of the measured beam traveling along the normal opti::al path
and the measured beam traveling along the reverse optical
path. 1In case of the normal optical path, the measured beam
40 having reached one glass plate 26 is displaced downwardly
by the predetermined distance a, and this measured beam 41
after displacement 1s reflected by one return mirror 22 to
pass through the cut-off slit 30. On the other hand, in
case of the reverse optical path, the measured beam 42 having
reached the other glass plate 28 is displaced upwardly by
the predetermined distance b, and this measured beam43 after
displacement is reflected by the other return mirror 24 to
reach the cut-off slit 30. In the cut-off slit 30, however,
the slit 1s formed at a level lower than that of the measured
- beam 42 before reaching the glass plate 28 by the
predetermined distance a, so that the above-described
measured beam which travels along the reverse optical path
and is reflected by the return mirror 24 to reach the cut-off
slit 30 cannot pass through the cut-off slit 30, whereby
its influence on detection results obtained by the

photodetector 18 is eliminated.
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[Second Embodiment ]

FIG. 6 shows a configuration of a monochromator
according toasecondembodiment, whichshows aconfiguration
of a Czerny-Turner monochromator. The monochromator shown
in FIG. 6 comprises an incident fiber 10, two parabolic
mirrors 12,13, a plane diffraction grating 14, an exit slit
16, a photodetector 18, an intermediate slit 20, two return
mirrors 22, 24, glass plates 26, 28, and cut-off slits 17,
30. The monochromator shown in FIG. 6 1s different from
the monochromator shown in FIG. 1 in that the parabolicmirror
13 is added thereto, and the return mechanism corr;prising
the return mirror 22 and the like is disposed 1in the vicinity
of the focal point of this additional parabolic mirror 13.

The measured beam, which 1is introduced from, outside
via the incident fiber 10 is reflected and diffracted by
one parabolic mirror 12 and the plane diffraction grating
14, respectively, and then collected by the other parabolic
mirror 13. The measured beam which is collected by the
parabolic mirror 13 passes through one glass plate 26, is
reflected by one return mirror 22 to have its direction of .
travel changed at an angle of 90 degree, passes through the
intermediate slit 20 and cut-off slit 30 disposed at a
position where beam is collected, is reflected by the other
return mirror 24 to have 1its direction of travel changed
at an angle of substantial 90 degree, and thus is returned
toward the parabolic mirror 13 through the other glass plate
28. The measured beam, which is launched to the parabolic
mirror 13 again in this way, travels along the optical path

along which i1t has traveled so far in the reverse direction

and reaches the photodetector 18 after passing through the
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exit slit 16 and cut-off slit 17 disposed in the vicinity
of the focal point of the parabolic mirror 12.

Thus, as in the monochromator of the first embodiment
shown in FIG. 1, the monochromator according to this
embodiment is provided with the intermediate slit 20 as well
as theexit slit 16, sothat it is possible toensure a further
increased dynamic range. In addition, since the number of
times of diffraction by the plane diffraction grating 14
is two, it is possible to enhance the resolution.

In addition, since using the glass plates 26, 28 allows
the positions of the beam traveling along the normal.Optical
path and beam traveling along the reverse optical path in
the vicinity of the intermediate slit 20 can be different
from each other in the direction of the rulings of the plane
diffraction grating 14, only the beam traveling along the
reverse optical path can be removed by the cut-off slit 30
by placing the cut-off slit 30 at the position of the
intermediate slit 20. In addition, the light-receiving
range of the photodetector 18 can be restricted by placing
the cut-off slit 17 at the position of the exit slit 16,
so that the stray light launched to the photodetector 18
by traveling along the reverse optical path can be further
reduced. Therefore, 1t 1is possible to suppress the
occurrence of the spurious and ensure a further increased
dynamicCc range.

[Third Embodiment ]

FIG. 7 shows a configuration of a monochromator
according to a third embodiment. The monochromator shown

in FIG. 7 comprises an incident fiber 10, a parabolic mirror

12, a plane diffraction grating 14, a plane mirror 15, an
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ex1lt slit 16, a photodetector 18, an intermediate slit 20,
two return mirrors 22, 24, glass plates 26, 28, and cut-off
slits 17, 30. The configuration of the monochromator shown

in FIG. 7 1s the configuration of the monochromator shown

in FIG. 1 to which the plane mirror 15 is added, so that
the number of times of diffraction by the plane diffraction
grating 14 1s 1ncreased.

The measured beam which 1s introduced from outside via
the 1ncident fiber 10 is reflected and diffracted by the
parabolic mirror 12 and the plane diffraction grating 14,
respectively, and reflected by the plane mirror 15. Then,
1t 1s diffracted by the plane diffraction grating 14 for
the second time, and collected by the parabolic mirror 12.
As 1n the first embodiment, the measured beam which is
collectedby theparabolicmirror 12passes through one glass
plate 26, 1s reflected by the return mirror 22 to have its
direction of travel changed at an angle of 90 degree, passes
through the intermediate slit 20 andcut-cff slit 30disposed
at a position where beam 1s collected, is reflected by the
other returnmirror 24 tohave itsdirectionof travel changed
at an angle of substantial 90 degree, and thus 1s returned
toward the parabolicmirror 12 side through the other glass
plate 28. The measured beam, which 1s launched to the
parabolic mirror 12 again in this way, travels along the
optical pathalongwhichit hastraveledso farin the reverse
direction and reaches the photodetector 18 after passing
through the exit slit 16 and cut-off slit 17 disposed in
the vicinity of the focal pecint of the parabollc mirror 12.

In this way, the monochromator according to this

embodiment allows the resolution thereof to be enhanced by
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adding the plane mirror 15 to the monochromator according
to the monochromator shown in FIG. 1 or FIG. 6 to double
the number of times of diffraction by the plane diffraction
grating 14.

In addition, since using the glass plates 26, 28 allows
the positions of the beam traveling along the normal optical
- path and beam traveling along the reverse optical path in
the vicinity of the intermediate slit 20 can be different
from each other in the direction of the rulings of the plane
diffraction grating 14, only the beam traveling along the
reverse optical path can be removed by the cut-off.slit 30
by placing the cut-off slit 30 at the position of the
intermediate slit 20. In addition, the light-receiving
range of the photodetector 18 can be restricted by placing
the cut-off slit 17 at the position of the exit slit 16,
so that the stray light launched to the photodetector 18
by traveling along the reverse optical path can be further
reduced. Therefore, it i1s possible to suppress the
occurrence of the spurious and ensure a wide dynamic range.

[Fourth Embodiment]

FIG. 8 shows a configuration of a monochromator
according to a fourth embodiment. The monochromator shown
in FIG. 8 comprises an incident fiber 10, two parabolic
mirrors 40, 48, a plane diffraction grating 42, two plane
mirrors 44, 46, an exit slit 16, a photodetector 18, an
intermediateslit 20, tworeturnmirrors 22, 24, glass plates
26, 28, and cut-off slits 17, 30.

The two plane mirrors 40, 48 are disposed apart from

each other by a predetermined distance in the direction of

the rulings of the plane diffraction grating 42. The
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emitting end of the incident fiber 10 is disposed at the
position of the focal point of one parabolic mirror 40, and
themeasuredbeam, whichisradiallyemitted fromtheemitting
end of the incident fiber 10, is reflected by the parabolic
mirror 40 and converted into parallel rays. In addition,
in the vicinity of the focal point of the other parabolic
mirror 48, there is disposed the return mechanismcomprising
the return mirror 22 and the like, and the parallel rays
incident on the parabolic mirror 48 is reflected therefrom
and collected in the vicinity of the return mechanism.

The two plane mirrors 44, 46 are disposed apa;rt from
each other 1n the direction of the rulings of the plane
diffraction grating 42. One plane mirror 44 reflects the
beam, which 1s diffracted by the plane diffraction grating
42 1n a direction parallel to the rulings of the plane
diffraction grating 42 at an angle of substantial 90 degree.
The other planemirror 46 further reflects the measured beam,
which 1s reflected by the plane mirror 44 at an angle of
substantial 90 degree. By these two plane mirrors 44, 46,
the measured beam, which is emitted by the plane diffraction
grating 42, is returned to the plane diffraction grating
42.

The measured beam which is introduced from outside via
the incident fiber 10 is reflected or diffracted by one
parabolic mirror 40, the plane diffraction grating 42, one
plane mirror 44, the other plane mirror 46, and the plane
diffraction grating 42, and then collected by the other
parabolic mirror 48. The measured beam, which is collected

by the parabolic mirror 48, passes through one glass plate

26, and then i1s reflected by one return mirror 22 to have
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its direction of travel changed at an angle of 90 degree.
It is then passes through the intermediateslit 20 andcut-off
slit 30 disposed at a position where beam is collected, is
reflected by the other returnmirror 24 to have its direction
of travel changed at an angle of substantial 90 degree, and
then is returned toward the parabolic mirror 48 through the
other glass plate 28. The measured beam, which is launched
to the parabolic mirror 48 again in this way, travels along
the optical path along which i1t has traveled so far in the
reverse direction and reaches the photodetector 18 after
passing through the exit slit 16 and cut-off slit 17 ciiSposed
in the vicinity of the focal point of the parabolic mirror
40.

Thus, in the monochromator according to this embodiment,
the diffracted beam emitted from the plane diffraction
grating 42 is launched into the plane diffraction grating
42 again by using the two plane mirrors 44, 46 to return
the beam at an angle of substantial 180 degree. Thus, the
measured beam, which is launched by the incident fiber 10,
is diffracted twice by the same plane diffraction grating
42 until it reaches the other parabolic mirror 48.
Furthermore, themeasured beamthen travels alongtheoptical
path along which it has traveled so far in the reverse
direction after passing through the intermediate slit 20
and the like disposed in the vicinity of the focal point
of the parabolic mirror 48, so that it 1s diffracted by the
plane diffraction grating 42 two more times. Therefore,
the number of times of diffraction is increased, so that

the resolution can be enhanced.
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In addition, using the two plane mirrors 44, 46 and
two parabolic mirror 40, 48 allows the optical path of the
measured beam traveling between the incident fiber 10 or
exit slit 16 and one plane mirror 44 and the optical path
of the measured beam traveling between the intermediate slit
20 and the other plane mirror 46 to be apart from each other
in the direction of the rulings of the plane diffraction
grating 14. Therefore, the position where the incident
fiber 10 and exit slit 16 are disposed and the position where
the two return mirrors 22, 24 are disposed can be apart from
each other, so that i1t 1s possible to avoid comp]:icating
the portions where they are mounted. In addition, a degree
of freedom of the design 1s improved and mounting of those
components is more easilily accomplished.

In addition, since using the glass plates 26, 28 allows
the positions of the beam traveling along the normal optical
path and beam traveling along the reverse optical path in
the vicinity of the intermediate slit 20 can be different
from each other in the direction of the rulings of the plane
diffraction grating 42, only the beam traveling along the
reverse optical path can be removed by the cut-off slit 30
disposed at the position of the intermediate slit 20. 1In
addition, the light-receiving range of the photodetector
18 can be restricted by placing the cut-off slit 17 at the
positionof theexitslit 16, sothat thestray light launched
tothephotodetector 18bytravelingalongthereverseoptical
path can be further reduced. Therefore, it is possible to

suppress the occurrence of the spurious and ensure a wide

dynamic range.
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The present invention is not limited to the embodiments
described above, and various modifications can be devised
within the spirit and scope of the present invention. For
example, while in the above-described embodiments, along
the normal optical path, oneglassplate 26 isdisposedbefore
one returnmirror 22, and theother glass plate 28 1s disposed
after the other return mirror 24, only one of the two glass
plate 26, 28 may be used.

In addition, as shown in FIG. 5, only the upper piece
30a of the cut-off slit 30 contributes to elimination of
the stray light. For this reason, the cut-off plat;e having
only the upper piece may be used in place of the cut-off
slit 30, while the cut-off slit 30 1is disposed to cross the
intermediate slit 20, in the above-mentioned embodiments.
In this case, the cut-off plate is disposed at the position
where the lower side of the cut-off plate is arranged 1in
the vicinity of the normal optical path of the measured beam.
In the case where the angles of the inclination of the glass
plates 26, 28 are set so as to in the opposite directions
each other, only the lower piece 30b of the cut-off slit
30 shown in FIG. 5 contributes to elimination of the stray
light. Therefore, the cut-off plate having only the lower
piece 30b may be used as substitute for the cut-off slit
30. In this case, it is required that the cut-off plate
isdisposedat thepositionwhere theupper sideof thecut-off

plate is arranged in the vicinity of the normal optical path

of the measured beam.
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CLAIMS

1. A monochromator comprising a return mechanism for
returning measured beam, which is diffracted by a plane
diffraction grating and collected by a collimator,

wherein the return mechanism having:

return mirrors for returning said measured beam,
disposed side-by-side in a wavelength sweep direction when
said plane diffraction grating is rotated;

adisplacement member for displacing said measured beam
in adirection of rulings of said plane diffraction grating,

&

disposed inthevicinityof said returnmirrors alonganormal
optical path; and

a cut-off plate which is disposed in the vicinity of
sald return mirrors along said normal optical path.
2. The monochromator according to claim 1, wherein said
cut-off plate is a first cut-off slit having a slit of
predetermined width formed in a direction perpendicular to
the direction of the rulings of said plane diffraction
grating.
3. The monochromator accordingtoclaiml, wherein an upper
side or a lower side of said cut-off plate is disposed in
the vicinity of said normal optical path.
4. The monochromator according to claim 2 , wherein said
displacement member is a plate-like member made of a
transparent material and a surface of said plate-like member
serving as an incidence plane is inclined with respect to
a direction of travel of said measured beam.
5. The monochromator according to claim 4, wherein an

amount of displacement by said displacement member is larger
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than the width of said slit formed in said first cut—-off
slit.
6. The monochromator according to claim 2, further
comprising:

a photodetector for detecting said measured beam;

an exit slit which 1s disposed in the vicinity of said
photodetector and on an 1ncidence side of said measured beam
and has aslit formedinthedirectionparallel tothe rulings
of said plane diffraction grating; and

a second cut—-off slit which 1s disposed in the vicinity

of said exit slit and has a slit formed in the direction

perpendicular to the rulings of said plane diffraction

grating.

7. A spectrometric method, which comprises the steps of:

(a) diffracting a measured beam by a plane diffraction
grating;

(b) collectingsaidmeasuredbeambyacollimator forreturn
of said measured beam;

(c}) displacing saidmeasured beamby a displacement member
in a direction parallel to the rulings of said plane
diffraction grating;

(d) passingsaidmeasuredbeamthroughafirstcut-offplate
disposed in a position along a normal optical path of
sald measured beam; and

(e) returning said measured beam tc said collimator.

3 . The spectrometric method of claim 7, wherein said step

of passing said measured beam through a first cut-off plate

is carried out with a cut—-off plate which is a first cut-off

slithavingaslitofpredeterminedwidthformedinadirection
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perpendicular to the direction of the rulings of said plane
diffraction grating.

9. The spectrometric method of claim 7, whereln sald step
of passing said measured beam through a first cut-off plate
is carried out with a cut-off plate having an upper or a
lower side disposed 1n the viclnity of said normal optical

path.
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