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LIGHT SOURCE DEVICE AND PROJECTOR 

[ 0001 ] The present application is based on , and claims 
priority from JP Application Serial Number 2020-051191 , 
filed Mar. 23 , 2020 , and JP Application Serial Number 
2020-148342 , filed Aug. 2 , 2017 , the disclosure of which is 
hereby incorporated by reference herein in its entirety . 

BACKGROUND 

1. Technical Field 

[ 0002 ] The present disclosure relates to a light source 
device and a projector . 

2. Related Art 

includes a first end part , a second end part , and a reflecting 
part configured to reflect incident light , the second light 
which is emitted from the second light source and proceeds 
via the polarization splitting / combining element enters the 
condensing optical section through the second end part , 
passes through the condensing optical section , and is emitted 
from the first end part , and enters the dichroic mirror , the 
second light which is reflected by the dichroic mirror enters 
the condensing optical section through the first end part , 
passes through the condensing optical section , and is emitted 
from the second end part , and enters the polarization split 
ting / combining element , the third light which is emitted 
from the wavelength conversion section and is then trans 
mitted through the dichroic mirror enters the condensing 
optical section through the first end part , passes through the 
condensing optical section , and is emitted from the second 
end part , and enters the polarization splitting / combining 
element , and the polarization splitting / combining element 
combines the second light reflected by the dichroic mirror 
and the third light emitted from the wavelength conversion 
section with each other to generate composite light . 
[ 0006 ] According to a second aspect of the present dis 
closure , there is provided a projector including the light 
source device according to the first aspect of the present 
disclosure , a light modulation device configured to modulate 
light from the light source device in accordance with image 
information , and a projection optical device configured to 
project the light modulated by the light modulation device . 

[ 0003 ] As a light source device used for a projector , there 
is proposed a light source device using fluorescence which 
is emitted from a phosphor when irradiating the phosphor 
with excitation light emitted from a light emitting element . 
In JP - T - 2008-521233 ( the term “ JP - T ” as used herein means 
a published Japanese translation of a PCT patent applica 
tion ) , there is disclosed a light source device which is 
provided with a wavelength conversion member including a 
phosphor and shaped like a flat plate , and a light emitting 
diode ( LED ) for emitting the excitation light , and which 
makes the excitation light enter the wavelength conversion 
member from a surface large in area out of a plurality of 
surfaces of the wavelength conversion member to emit the 
converted light from a surface small in area of the wave 
length conversion member . 
[ 0004 ] When generating illumination light having a white 
color in a related - art light source device , since a blue light 
source unit for generating blue light becomes necessary in 
addition to a light source unit for emitting the fluorescence , 
there is a problem that a device configuration grows in size . 

BRIEF DESCRIPTION OF THE DRAWINGS 

SUMMARY 

[ 0007 ] FIG . 1 is a diagram showing a configuration of a 
projector according to a first embodiment . 
[ 0008 ] FIG . 2 is a schematic configuration diagram of a 
light source device . 
[ 0009 ] FIG . 3 is an enlarged view of an essential part of a 
light source device according to a modified example of the 
first embodiment . 
[ 0010 ] FIG . 4 is a schematic configuration diagram of a 
light source device according to a second embodiment . 
[ 0011 ] FIG . 5 is a schematic configuration diagram of a 
light source device according to a third embodiment . 
[ 0012 ] FIG . 6 is a plan view of a dichroic mirror in the 
third embodiment . 
[ 0013 ] FIG . 7 is a schematic configuration diagram of a 
light source device according to a fourth embodiment . 
[ 0014 ] FIG . 8 is a plan view of a light source device 
according to a fourth embodiment . 

[ 0005 ] In view of the problems described above , accord 
ing to a first aspect of the present disclosure , there is 
provided a light source device including a first light source 
configured to emit first light having a first wavelength band , 
a second light source configured to emit second light having 
a second wavelength band , a wavelength conversion section 
which includes a phosphor , and which is configured to 
convert the first light emitted from the first light source into 
third light in a third wavelength band different from the first 
wavelength band , a polarization splitting / combining ele 
ment which is disposed in a light path of the second light , 
and which has a polarization splitting function with respect 
to the second light , a dichroic mirror configured to reflect the 
second light which is emitted from the second light source 
and which proceeds via the polarization splitting / combining 
element , toward the polarization splitting / combining ele 
ment , and transmit the third light emitted from the wave 
length conversion section , a retardation plate disposed 
between the polarization splitting / combining element and 
the dichroic mirror in the light path of the second light , a 
diffusion section disposed between the polarization splitting 
combining element and the dichroic mirror in the light path 
of the second light , and a condensing optical section con 
figured to collect the third light which is emitted form the 
wavelength conversion section and is transmitted through 
the dichroic mirror , and the second light reflected by the 
dichroic mirror , wherein the condensing optical section 

DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[ 0015 ] Some embodiments of the present disclosure will 
hereinafter be described using the drawings . 
[ 0016 ] A projector according to the present embodiment is 
an example of a projector using liquid crystal panels as light 
modulation devices . 
[ 0017 ] It should be noted that in each of the drawings 
described below , the constituents are shown with the scale 
ratios of respective sizes set differently between the con 
stituents in some cases in order to facilitate the visualization 
of each of the constituents . 
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First Embodiment 

[ 0018 ] FIG . 1 is a diagram showing a configuration of the 
projector according to the present embodiment . 
[ 0019 ] The projector 1 according to the present embodi 
ment shown in FIG . 1 is a projection - type image display 
device for displaying a color image on a screen ( a projection 
target surface ) SCR . The projector 1 uses three light modu 
lation devices corresponding to respective colored light 
beams , namely red light LR , green light LG , and blue light 
LB. 
[ 0020 ] The projector 1 is provided with a light source 
device 2 , a homogeneous illumination optical system 40 , a 
color separation optical system 3 , a light modulation device 
4R , a light modulation device 4G , a light modulation device 
4B , a combining optical system 5 , and a projection optical 
device 6 . 
[ 0021 ] The light source device 2 emits illumination light 
WL toward the homogeneous illumination optical system 
40. The detailed configuration of the light source device 2 
will be described later in detail . 
[ 0022 ] The homogeneous illumination optical system 40 
is provided with an integrator optical system 31 , a polariza 
tion conversion element 32 , and a superimposing optical 
system 33. The integrator optical system 31 is provided with 
a first lens array 31a and a second lens array 31b . The 
polarization conversion element 32 converts a polarization 
direction of the light emitted from the integrator optical 
system 31. Specifically , the polarization conversion element 
32 converts each of the partial light beams which are divided 
into by the first lens array 31a , and are emitted from the 
second lens array 31b into linearly polarized light . The 
polarization conversion element 32 has a polarization split 
ting layer for transmitting one of the linearly polarized 
components included in the illumination light WL emitted 
from the light source device 2 without modification while 
reflecting the other of the linearly polarized components 
toward a direction perpendicular to the light axis , a reflecting 
layer for reflecting the other of the linearly polarized com 
ponents reflected by the polarization splitting layer , toward 
a direction parallel to the light axis , and a retardation plate 
for converting the other of the linearly polarized components 
reflected by the reflecting layer into the one of the linearly 
polarized components . The superimposing optical system 33 
homogenizes the illuminance distribution due to the illumi 
nation light WL in the illumination target area in cooperation 
with the integrator optical system 31 . 
[ 0023 ] In such a manner , the homogeneous illumination 
optical system 40 homogenizes the intensity distribution of 
the illumination light WL emitted from the light source 
device in each of the light modulation device 4R , the light 
modulation device 4G , and the light modulation device 4B 
as illumination target areas . The illumination light WL 
having been emitted from the homogeneous illumination 
optical system 40 enters the color separation optical system 
3 . 
[ 0024 ] The color separation optical system 3 separates the 
illumination light WL having a white color into the red light 
LR , the green light LG , and the blue light LB. The color 
separation optical system 3 is provided with a first dichroic 
mirror 7a , a second dichroic mirror 7b , a first reflecting 
mirror 8a , a second reflecting mirror 8b , a third reflecting 
mirror 8c , a first relay lens 9a , and a second relay lens 9b . 
[ 0025 ] The first dichroic mirror 7a separates the illumi 
nation light WL from the light source device 2 into the red 

light LR and the other light ( the green light LG and the blue 
light LB ) . The first dichroic mirror 7a transmits the red light 
LR thus separated from , and at the same time reflects the 
other light ( the green light LG and the blue light LB ) . 
Meanwhile , the second dichroic mirror 7b separates the 
other light into the green light LG and the blue light LB. The 
second dichroic mirror 7b reflects the green light LG thus 
separated from and transmits the blue light LB. 
[ 0026 ] The first reflecting mirror 8a is disposed in the light 
path of the red light LR , and the red light LR which has been 
transmitted through the first dichroic mirror 7a is reflected 
by the first reflecting mirror 8a toward the light modulation 
device 4R . Meanwhile , the second reflecting mirror 8b and 
the third reflecting mirror 8c are disposed in the light path of 
the blue light LB , and the blue light LB which has been 
transmitted through the second dichroic mirror 7b is 
reflected by the second reflecting mirror 8b and the third 
reflecting mirror 8c toward the light modulation device 4B . 
Further , the green light LG is reflected by the second 
dichroic mirror 7b toward the light modulation device 4G . 
[ 0027 ] The first relay lens 9a and the second relay lens 9b 
are disposed at the light exit side of the second dichroic 
mirror 7b in the light path of the blue light LB. The first relay 
lens 9a and the second relay lens 9b correct a difference in 
illuminance distribution of the blue light LB due to the fact 
that the blue light LB is longer in optical path length than the 
red light LR and the green light LG . 
[ 0028 ] The light modulation device 4R modulates the red 
light LR in accordance with image information to form 
image light corresponding to the red light LR . The light 
modulation device 4G modulates the green light LG in 
accordance with the image information to form image light 
corresponding to the green light LG . The light modulation 
device 4B modulates the blue light LB in accordance with 
the image information to form image light corresponding to 
the blue light LB. 
[ 0029 ] As the light modulation device 4R , the light modu 
lation device 4G , and the light modulation device 4B , there 
are used , for example , transmissive liquid crystal panels . 
Further , at the incident side and the exit side of the liquid 
crystal panel , there are disposed polarization plates ( not 
shown ) , respectively , and thus , there is formed a configu 
ration of transmitting only the linearly polarized light with 
a specific direction . 
[ 0030 ] At the incident side of the light modulation device 
4R , the light modulation device 4G , and the light modulation 
device 4B , there are disposed a field lens 10R , a field lens 
10G , and a field lens 10B , respectively . The field lens 10R , 
the field lens 10G , and the field lens 10B collimate principal 
rays of the red light LR , the green light LG , and the blue 
light LB which enter the light modulation device 4R , the 
light modulation device 4G , and the light modulation device 
4B , respectively . 
[ 0031 ] The combining optical system 5 combines the 
image light corresponding to the red light LR , the image 
light corresponding to the green light LG , and the image 
light corresponding to the blue light LB with each other in 
response to incidence of the image light respectively emitted 
from the light modulation device 4R , the light modulation 
device 4G , and the light modulation device 4B , and then 
emits the image light thus combined toward the projection 
optical device 6. As the combining optical system 5 , there is 
used , for example , a cross dichroic prism . 
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[ 0032 ] The projection optical device 6 is constituted by a 
plurality of projection lenses . The projection optical device 
6 projects the image light having been combined by the 
combining optical system 5 toward the screen SCR in an 
enlarged manner . Thus , an image is displayed on the screen 
SCR . 
[ 0033 ] The light source device 2 will hereinafter be 
described . 
[ 0034 ] FIG . 2 is a schematic configuration diagram of the 
light source device 2 . 
[ 0035 ] As shown in FIG . 2 , the light source device 2 is 
provided with a wavelength conversion section 50 , a first 
light source 51 , a second light source 52 , a polarization 
splitting / combining element 53 , an angle conversion section 
( a condensing optical section ) 54 , a mirror 55 , a dichroic 
mirror 56 , a diffusion section 57 , a retardation plate 58 , and 
a bonding layer 59 . 
[ 0036 ] The wavelength conversion section 50 has a quad 
rangular prismatic shape , and has a first end part 50a and a 
second end part 50b opposed to each other , and four side 
surfaces 50c crossing the first end part 50a and the second 
end part 506. The wavelength conversion section 50 
includes at least a phosphor , and converts excitation light E 
in an excitation wavelength band into fluorescence ( third 
light ) Y having a third wavelength band different from a first 
wavelength band as the excitation wavelength band . In the 
wavelength conversion section 50 , the excitation light E 
enters the wavelength conversion section 50 through the side 
surfaces 50c , and the fluorescence Y is emitted from the first 
end part 50a . 
[ 0037 ] It should be noted that the wavelength conversion 
section 50 is not necessarily required to have the quadran 
gular prismatic shape , but can also have other polygonal 
shapes such as a triangular prismatic shape . Alternatively , it 
is also possible for the wavelength conversion section 50 to 
have a columnar shape . 
[ 0038 ] The wavelength conversion section 50 includes a 
ceramic phosphor ( polycrystalline phosphor ) for converting 
the excitation light E in wavelength into the fluorescence Y. 
The wavelength band of the fluorescence Y is a yellow 
wavelength band of , for example , 490 through 750 nm . 
Therefore , the fluorescence Y is yellow fluorescence includ 
ing a red light component and a green light component . 
[ 0039 ] It is also possible for the wavelength conversion 
section 50 to include a single - crystal phosphor instead of the 
polycrystalline phosphor . Alternatively , the wavelength con 
version section 50 can also be formed of fluorescent glass . 
Alternatively , the wavelength conversion section 50 can also 
be formed of a material obtained by dispersing a number of 
phosphor particles in a binder made of glass or resin . The 
wavelength conversion section 50 made of such a material 
converts the excitation light E into the fluorescence Y in the 
first wavelength band . 
[ 0040 ] Specifically , the material of the wavelength con 
version section 50 includes , for example , an yttrium alumi 
num garnet ( YAG ) phosphor . Citing YAG : Ce including 
cerium ( Ce ) as an activator agent as an example , as the 
material of the wavelength conversion section 50 , there can 
be used a material obtained by mixing raw powder including 
constituent elements such as Y203 , Al2O3 and CeOz to cause 
the solid - phase reaction , Y - A1–0 amorphous particles 
obtained by a wet process such as a coprecipitation process 
or a sol - gel process , and YAG particles obtained by a 

gas - phase process such as a spray drying process , a flame 
heat decomposition process or a thermal plasma process . 
[ 0041 ] The first light source 51 has an LED for emitting 
the excitation light ( the first light ) E having a blue color . The 
first light source 51 is disposed so as to be opposed to the 
side surfaces 50c of the wavelength conversion section 50 , 
and emits the excitation light E toward the side surfaces 50c . 
The excitation wavelength band as the first wavelength band 
is a blue wavelength band of , for example , 400 nm through 
480 nm , and the peak wavelength is , for example , 445 nm . 
In other words , the excitation light E is blue light . The first 
light source 51 can be disposed so as to be opposed to some 
of the four side surfaces 50c of the wavelength conversion 
section 50 , or can also be disposed so as to be opposed to all 
of the side surfaces 50c . 
[ 0042 ] The first light source 51 has the LED for emitting 
the excitation light E as the blue light , but can also be 
provided with other optical members such as alight guide 
plate , a diffusion plate , or a lens beside the LED . The 
number of the LED is not particularly limited . 
[ 0043 ] The mirror 55 is provided to the second end part 
50b of the wavelength conversion section 50. The mirror 55 
reflects the fluorescence Y which has been guided inside the 
wavelength conversion section 50 , and has reached the 
second end part 506. The mirror 55 is formed of a metal film 
or a dielectric multilayer film provided to the second end 
part 50b of the wavelength conversion section 50 . 
[ 0044 ] In the light source device 2 having the configura 
tion described above , when the excitation light E emitted 
from the first light source 51 enters the wavelength conver 
sion section 50 , the phosphor included in the wavelength 
conversion section 50 is excited , and the fluorescence Y is 
emitted from an arbitrary light emitting point . The fluores 
cence Y proceeds from the arbitrary light emitting point 
toward all directions , but the fluorescence Y having pro 
ceeded toward the side surface 500 is totally reflected by the 
side surface 50c , and then proceeds toward the first end part 
50a or the second end part 50b while repeating the total 
reflection . The fluorescence Y having proceeded toward the 
first end part 50a enters the angle conversion section 54 . 
Meanwhile , the fluorescence Y having proceeded toward the 
second end part 50b is reflected by the mirror 55 , and then 
proceeds toward the first end part 50a . 
[ 0045 ] A part of the excitation light E which has not been 
used for the excitation of the phosphor out of the excitation 
light E having entered the wavelength conversion section 50 
is reflected by the mirror 55 provided to the second end part 
50b , and is therefore confined inside the wavelength con 
version section 50 and is then reused . 
[ 0046 ] The fluorescence Y generated in the wavelength 
conversion section 50 enters the angle conversion section 
54. The angle conversion section 54 is disposed at the light 
exit side of the first end part 50a of the wavelength conver 
sion section 50 , and functions as a light collection lens for 
collecting the fluorescence Y emitted from the wavelength 
conversion section 54. Further , the angle conversion section 
54 also has a function as a pickup lens for picking up the 
fluorescence Y emitted from the wavelength conversion 
section 50. The angle conversion section 54 is bonded to the 
first end part 50a of the wavelength conversion section 50 
via the bonding layer 59 and is thus held . The angle 
conversion section 54 is a condensing optical section for 
collecting the incident light . 
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[ 0047 ] The angle conversion section 54 has a first end part 
54a opposed to the wavelength conversion section 50 , 
second end part 54b opposed to the polarization splitting / 
combining element 53 , and side surfaces ( reflecting sec 
tions ) 54c for reflecting the incident light . The side surfaces 
54c of the angle conversion section 54 each function as a 
reflecting section for reflecting the incident light . Apart of 
the light having entered the angle conversion section 54 
through the first end part 54a is reflected by the side surfaces 
54c as the reflecting section toward the second end part 54b , 
and thus , the light having entered the angle conversion 
section 54 from the first end part is collected . Further , a part 
of the light having entered the angle conversion section 54 
through the second end part 546 is reflected by the side 
surfaces 54c as the reflecting section toward the first end part 
54a , and thus , the light having entered the angle conversion 
section 54 from the second end part 54b is collected . 
[ 0048 ] In the present embodiment , the angle conversion 
section 54 is formed of a compound parabolic concentrator 
( CPC ) . The condensing optical section , namely the angle 
conversion section 54 , is formed of a member made of a 
light transmissive material higher in refractive index than air 
such as glass or light transmissive resin . Due to a refractive 
index difference of the side surfaces 54c of the angle 
conversion section 54 , namely side surfaces of the light 
transmissive material , from the outside , the light having 
entered the angle conversion section 54 is reflected . The 
angle conversion section 54 is enlarged toward the proceed 
ing direction of the light in the cross - sectional area crossing 
( perpendicular to ) an optical axis J1 , and thus , the cross 
sectional area of the second end part 54b is larger than the 
cross - sectional area of the first end part 54a . A cross 
sectional surface of the side surface 54c along a surface 
including the optical axis J1 is formed of a paraboloidal 
surface . It should be noted that an optical axis of the angle 
conversion section 54 coincides with the optical axis J1 of 
the wavelength conversion section 50. It is possible to use a 
taper rod as the angle conversion section 54. When using the 
taper rod as the angle conversion section 54 , it is also 
possible to obtain substantially the same advantages as those 
when using the CPC . Further , the angle conversion section 
54 is not limited to the configuration described above , but 
can be provided with a reflecting mirror disposed on the side 
surface , and in that case , it is possible to adopt a hollow 
structure in which a mirror is provided to a cylindrical side 
surface . 

[ 0049 ] The fluorescence Y having entered the angle con 
version section 54 having the configuration described above 
changes the direction to a direction parallel to the optical 
axis J1 every time the fluorescence Y is totally reflected by 
the side surfaces 54c while proceeding inside the angle 
conversion section 54. In such a manner , the angle conver 
sion section 54 makes the maximum emission angle of the 
fluorescence Y in the second end part 54b smaller than the 
maximum incident angle of the fluorescence Y in the first 
end part 54a . In other words , the angle conversion section 54 
collimates the fluorescence Y , and then emits the result from 
the second end part 54b . By collimating and then emitting 
the fluorescence Y in such a manner , it is possible to increase 
the light use efficiency in the homogeneous illumination 
optical system 40 disposed in a posterior stage . It should be 
noted that it is possible to arrange that the parallelism of the 
light emitted from the second end part 54b is further 

improved by disposing a collimator lens at the light exit side 
of the angle conversion section 54 as needed . 
[ 0050 ] In general , since the etendue of the light defined by 
a product of the area of the light exit region and the solid 
angle ( the maximum emission angle ) of the light is con 
served , the etendue of the fluorescence Y is also conserved 
before and after the transmission through the angle conver 
sion section 54. As described above , the angle conversion 
section 54 in the present embodiment has the configuration 
in which the cross - sectional area of the second end part 546 
is made larger than the cross - sectional area of the first end 
part 54a . Therefore , from the viewpoint of the conservation 
of the etendue , it is possible for the angle conversion section 
54 in the present embodiment to make the maximum emis 
sion angle of the fluorescence Y in the second end part 54b 
smaller than the maximum incident angle of the fluorescence 
Y entering the first end part 54a . 
[ 0051 ] The second light source 52 includes a plurality of 
semiconductor lasers 52a . Here , when defining a central axis 
passing through the centers of the first end part 50a and the 
second end part 50b of the wavelength conversion section 50 
as the optical axis J1 of the wavelength conversion section 
50 , an axis which is perpendicular to the optical axis J1 of 
the wavelength conversion section 50 , and which passes 
through the center of the polarization splitting / combining 
element 53 is defined as an optical axis J2 of the second light 
source 52 . 
[ 0052 ] The second light source 52 has a configuration in 
which the plurality of semiconductor lasers 52a is arranged 
in an array viewed from a direction of the optical axis J2 . 
Each of the semiconductor lasers 52a emits a blue laser 
beam Ba in a second wavelength band different from the 
third wavelength band of the fluorescence Y. The second 
wavelength band is a blue wavelength band of , for example , 
440 nm through 480 nm . It should be noted that the second 
light source 52 can be formed only of a single semiconductor 
laser 52a . Hereinafter , the second light source 52 emits blue 
light ( second light ) B including a plurality of blue laser 
beams Ba emitted from the plurality of semiconductor lasers 
52a . 
[ 0053 ] The polarization splitting / combining element 53 is 
disposed at the light exit side of the first end part 50a of the 
wavelength conversion section 50. The polarization split 
ting / combining element 53 is disposed so as to form an angle 
of 45 degrees with the optical axis J1 of the wavelength 
conversion section 50 and the optical axis J2 of the second 
light source 52 . 
[ 0054 ] The polarization splitting / combining element 53 
has a polarization splitting function with respect to the blue 
light B. Specifically , the polarization splitting / combining 
element 53 has the polarization splitting function of reflect 
ing an S - polarization component , and transmitting a P - po 
larization component with respect to the blue light B out of 
the incident light . On the other hand , the polarization 
splitting / combining element 53 has a color separation func 
tion of transmitting the fluorescence Y as yellow light which 
has been emitted from the wavelength conversion section 50 
and which is different in wavelength band from the blue light 
B irrespective of the polarization state . Further , in the case 
of the present embodiment , the blue light B having been 
emitted from the second light source 52 enters the polariza 
tion splitting / combining element 53 as the S - polarization 
component with respect to the polarization splitting / com 
bining element 53. Therefore , the blue light B having been 
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emitted from the second light source 52 is reflected by the 
polarization splitting / combining element 53 toward the 
angle conversion section 54 . 
[ 0055 ] In the present embodiment , the diffusion section 57 
and the retardation plate 58 are disposed between the 
polarization splitting / combining element 53 and the dichroic 
mirror 56 in the light path of the blue light B. In the present 
embodiment , the retardation plate 58 is provided to the 
second end part 54b of the angle conversion section 54 , and 
the diffusion section 57 is provided to the first end part 54a 
of the angle conversion section 54 . 
[ 0056 ] The retardation plate 58 is formed of a 1/4 retarda 
tion plate . Thus , the retardation plate 58 converts the blue 
light B as the S - polarization component having been 
reflected by the polarization splitting / combining element 53 
into , for example , blue light Bcl as clockwise circularly 
polarized light . The blue light Bc1 having been transmitted 
through the retardation plate 58 enters the angle conversion 
section 54 . 
[ 0057 ] The blue light Bcl passes through the angle con 
version section 54 from the second end part 54b toward the 
first end part 54a , and then enters the diffusion section 57 
provided to the first end part 54a . In the present embodi 
ment , the diffusion section 57 is formed integrally with the 
angle conversion section 54. The diffusion section 57 is 
formed of convex structures , concave structures , or conca 
voconvex structures formed by performing processing such 
as texture processing or dimple processing . It should be 
noted that it is desirable for the diffusion section 57 to 
suppress multiple scattering , and by suppressing the mul 
tiple scattering , it is possible to prevent the disturbance in 
polarization state of the blue light Bc1 . 
[ 0058 ] The blue light Bc1 is transmitted through the 
diffusion section 57 , and then enters the bonding layer 59. In 
the present embodiment , the refractive index of the bonding 
layer 59 is different from the refractive index of the angle 
conversion section 54. Therefore , when the blue light Bc1 
passes through the diffusion section 57 and then enters the 
bonding layer 59 , the blue light Bc1 is scattered toward a 
variety of directions due to the refractive index difference 
between the diffusion section 57 and the bonding layer 59 , 
and the concavoconvex structures . Thus , the blue light Bc1 
is diffused by passing through the diffusion section 57 . 
[ 0059 ] The blue light Bc1 having been diffused by being 
transmitted through the diffusion section 57 passes through 
the bonding layer 59 , and then enters the dichroic mirror 56 . 
In other words , the blue light Bcl enters the dichroic mirror 
56 via the retardation plate 58 , the angle conversion section 
54 , and the diffusion section 57 . 
[ 0060 ] In the present embodiment , the dichroic mirror 56 
is disposed between the polarization splitting / combining 
element 53 and the wavelength conversion section 50 in the 
light path of the blue light B. Specifically , the dichroic 
mirror 56 is disposed between the first end part 50a of the 
wavelength conversion section 50 and the bonding layer 59 . 
The dichroic mirror 56 is formed of a dielectric multilayer 
film . 
[ 0061 ] The dichroic mirror 56 reflects the blue light B ( the 
blue light Bc1 ) emitted from the second light source 52 
toward the polarization splitting / combining element 53 , and 
at the same time , transmits the fluorescence Y generated 
inside the wavelength conversion section 50. The dichroic 
mirror 56 reflects the light path of the blue light Bc1 as the 
clockwise circularly polarized light so as to be flipped 

toward the opposite direction . On this occasion , the blue 
light Bcl as the clockwise circularly polarized light is 
reflected by the dichroic mirror 56 as blue light Bc2 as 
counterclockwise circularly polarized light . 
[ 0062 ] Further , a part of the excitation light E which has 
not been used for the excitation of the phosphor out of the 
excitation light E having entered the wavelength conversion 
section 50 is reflected by the dichroic mirror 56 provided to 
the first end part 50a , and is confined inside the wavelength 
conversion section 50 and is then reused for the generation 
of the fluorescence Y. 
[ 0063 ] The blue light Bc2 reflected by the dichroic mirror 
56 is transmitted through the diffusion section 57 once again 
to thereby be diffused , and then enters the first end part 54a 
of the angle conversion section 54. In the present embodi 
ment , since the blue light Bc2 passes through the diffusion 
section 56 twice , it is possible to reduce the speckle noise 
due to the blue light B made of a laser beam . 
[ 0064 ] Although not shown in the drawings , the blue light 
Bc2 changes the ection to a ecti parallel to the 
optical axis Jl every time the blue light Bc2 is totally 
reflected by the side surfaces 54c while proceeding inside 
the angle conversion section 54. Therefore , the blue light 
Bc2 is emitted from the second end part 54b in a collimated 
state similarly to the fluorescence Y. 
[ 0065 ] When the blue light Bc2 is emitted from the angle 
conversion section 54 , the blue light Bc2 is transmitted once 
again through the retardation plate 58 provided to the second 
end part 54b . The blue light Bc2 as the counterclockwise 
circularly polarized light is converted by the retardation 
plate 58 into blue light B1 as the P - polarization component . 
The blue light Bc2 reflected by the dichroic mirror 56 in 
such a manner passes through the angle conversion section 
54 from the first end part 54a toward the second end part 
54b , and then enters the polarization splitting / combining 
element 53 as the blue light B1 as the P - polarization 
component . In other words , the blue light B1 is collimated 
by the angle conversion section 54 . 
[ 0066 ] The polarization splitting / combining element 53 
transmits the blue light B1 as the P - polarization component , 
and at the same time , transmits the fluorescence Y irrespec 
tive of the polarization state . Thus , the polarization splitting / 
combining element 53 combines the blue light B1 and the 
fluorescence Y with each other to generate the illumination 
light ( composite light ) WL as the white light . 
[ 0067 ] In the light source device 2 having the configura 
tion described above , when the excitation light E emitted 
from the first light source 51 enters the wavelength conver 
sion section 50 , the phosphor included in the wavelength 
conversion section 50 is excited , and the fluorescence Y is 
emitted from the arbitrary light emitting point P. The fluo 
rescence Y proceeds from the arbitrary light emitting point 
P toward all directions , but the fluorescence Y having 
proceeded toward the side surface 50c is totally reflected by 
the side surface 50c , and then proceeds toward the first end 
part 50a or the second end part 50b while repeating the total 
reflection . The fluorescence Y having proceeded toward the 
first end part 50a is transmitted through the dichroic mirror 
56 , and is then diffused by the diffusion section 57 , and then 
enters the angle conversion section 54. The fluorescence Y 
having entered the angle conversion section 54 is colli 
mated , and then enters the polarization splitting / combining 
element 53 . 



US 2021/0294201 A1 Sep. 23 , 2021 
6 

[ 0068 ] Meanwhile , the fluorescence Y having proceeded 
toward the second end part 50b is reflected by the mirror 55 , 
and then proceeds toward the first end part 50a . 
[ 0069 ] The excitation light E which has not been used for 
the excitation of the phosphor out of the excitation light E 
having entered the wavelength conversion section 50 is 
reflected by the dichroic mirror 56 provided to the first end 
part 50a and the mirror 55 provided to the second end part 
50b , and is therefore confined inside the wavelength con 
version section 50 and is thus reused . 
[ 0070 ] In the light source device 2 having the configura 
tion described above , when the blue light B having been 
emitted from the second light source 52 enters the polariza 
tion splitting / combining element 53 , the blue light B is 
reflected by the polarization splitting / combining element 53 
as the S - polarized light . The blue light B having been 
reflected by the polarization splitting / combining element 53 
enters the dichroic mirror 56 as the blue light Bc1 via the 
retardation plate 58 , the angle conversion section 54 , and the 
diffusion section 57. The blue light Bcl is reflected by the 
dichroic mirror 56 as the blue light Bc2 , and the blue light 
Bc2 is transmitted through the polarization splitting / com 
bining element 53 3 as the blue light B1 as the P - polarized 
light via the diffusion section 57 , the angle conversion 
section 54 , and the retardation plate 58. The blue light B1 is 
collimated by the angle conversion section 54 , and then 
enters the polarization splitting / combining element 53 . 
[ 0071 ] As a result , the illumination light WL as the white 
light obtained by combining the fluorescence Y as the yellow 
light and the blue light B1 with each other is emitted from 
the light source device 2. The illumination light WL having 
been emitted from the light source device 2 is collimated by 
the angle conversion section 54 , and therefore proceeds 
toward the homogeneous illumination optical system 40 as 
shown in FIG . 1. Then , the illumination light WL homoge 
neously illuminates the light modulation device 4R , the light 
modulation device 4G , and the light modulation device 4B 
as the illumination target areas using the homogeneous 
optical system 40 . 
[ 0072 ] In the case of the present embodiment , since the 
fluorescence Y as the yellow light is emitted from the 
wavelength conversion section 50 , the blue light B is emitted 
from the second light source 52 , and the illumination light 
WL as the white light can be obtained by combining the 
fluorescence Y and the blue light B with each other , it is 
possible to adjust the white balance of the illumination light 
WL by adjusting the balance between the light intensity of 
the fluorescence Y and the light intensity of the blue light B. 
As a specific adjustment method of the white balance , it is 
also possible to adopt a configuration in which , for example , 
the light source device 2 is provided with sensors for 
respectively detecting the intensity of the fluorescence and 
the intensity of the blue light , and the electrical power to be 
supplied to the first light source 51 and the second light 
source 52 is appropriately controlled in accordance with the 
deviation of each of the light intensities detected by the 
sensors from a standard value . 

emitting the excitation light E , the second light source 52 for 
emitting the blue light B , the wavelength conversion section 
50 including the phosphor , and converting the excitation 
light E into the fluorescence Y , the polarization splitting / 
combining element 53 having the polarization splitting 
function with respect to the blue light B , the dichroic mirror 
56 which is disposed between the polarization splitting 
combining element 53 and the wavelength conversion sec 
tion 50 in the light path of the blue light B , which reflects the 
blue light B toward the polarization splitting / combining 
element 53 , and which transmits the fluorescence Y , the 
retardation plate 58 disposed between the polarization split 
ting / combining element 53 and the dichroic mirror 56 in the 
light path of the blue light B , the diffusion section 57 
disposed between the polarization splitting / combining ele 
ment 53 and the dichroic mirror 56 in the light path of the 
blue light B , and the angle conversion section 54 which is 
disposed at the light exit side of the wavelength conversion 
section 50 , and which collects the fluorescence Y emitted 
from the wavelength conversion section 50 and the blue 
light B reflected by the dichroic mirror 56. The angle 
conversion section 54 has the first end part 54a opposed to 
the wavelength conversion section 50 , the second end part 
54b opposed to the polarization splitting / combining element 
53 , and the side surfaces 54c for reflecting the incident light . 
[ 0075 ] The blue light B emitted from the second light 
source 52 and passing through the polarization splitting / 
combining element 53 passes through the angle conversion 
section 54 from the second end part 54b toward the first end 
part 54a , and then enters the dichroic mirror 56. The blue 
light Bc2 reflected by the dichroic mirror 56 passes through 
the angle conversion section 54 from the first end part 54a 
toward the second end part 54b , and then enters the polar 
ization splitting / combining element 53. The fluorescence Y 
emitted from the wavelength conversion section 50 passes 
through the angle conversion section 54 from the first end 
part 54a toward the second end part 54b , and then enters the 
polarization splitting / combining element 53. The polariza 
tion splitting / combining element 53 combines the blue light 
B1 reflected by the dichroic mirror and the fluorescence Y 
emitted from the wavelength conversion section 50 with 
each other to generate the illumination light WL . 
[ 0076 ] In the light source device 2 according to the present 
embodiment , it is possible to use the angle conversion 
section 54 as both of the pickup optical system which makes 
the blue light B1 reflected by the dichroic mirror 56 enter the 
polarization splitting / combining element 53 in a collimated 
manner , and the pickup optical system which makes the 
fluorescence Y emitted from the wavelength conversion 
section 50 enter the polarization splitting / combining ele 
ment 53 in a collimated manner . Thus , it is possible to 
realize the light source device 2 which can obtain the 
illumination light WL as the white light with a compact 
configuration . 
[ 0077 ] Further , in the light source device 2 according to 
the present embodiment , the diffusion section 57 is provided 
to the first end part 54a of the angle conversion section 54 . 
[ 0078 ] According to this configuration , since it is possible 
to form the diffusion section 57 integrally with the angle 
conversion section 54 , it is possible to reduce the number of 
components . 
[ 0079 ] Further , in the light source device 2 according to 
the present embodiment , the angle conversion section 54 is 
held by the wavelength conversion section 50 via the 

Advantages of Embodiment 
[ 0073 ] According to the light source device 2 related to the 
present embodiment , the following advantages can be 
obtained . 
[ 0074 ] The light source device 2 according to the present 
embodiment is provided with the first light source 51 for 
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bonding layer 59 , and the refractive index of the bonding 
layer 59 is different from the refractive index of the angle 
conversion section 54 . 
[ 0080 ] According to this configuration , since a refractive 
index difference occurs on the interface between the diffu 
sion section 57 and the bonding layer 59 , it is possible to 
realize the configuration in which the diffusion section 57 is 
provided to the first end part 54a of the angle conversion 
section 54 . 
[ 0081 ] Further , in the light source device 2 according to 
the present embodiment , the retardation plate 58 is provided 
to the second end part 54b of the angle conversion section 
54 . 
[ 0082 ] According to this configuration , it is possible to 
provide the retardation plate 58 to the second end part 545 
different from the first end part 54a provided with the 
diffusion section 57. Thus , it becomes easy to perform the 
assembling manufacture . 
[ 0083 ] Further , in the light source device 2 according to 
the present embodiment , the retardation plate 58 is a 1/4 
retardation plate . 
[ 0084 ] According to this configuration , by the blue light B 
emitted from the second light source 52 passing through the 
retardation plate 58 twice , it is possible to change the 
polarization state of the blue light B with respect to the 
polarization splitting / combining element 53 from the P - po 
larized light to the S - polarized light . Thus , it is possible for 
the polarization splitting / combining element 53 to reflect the 
blue light B emitted from the second light source 52 as the 
S - polarized light , and transmit the blue light B1 reflected by 
the dichroic mirror 56 as the P - polarized light . In other 
words , it is possible to realize the configuration in which the 
polarization splitting / combining element 53 has the polar 
ization splitting function with respect to the blue light B. 
[ 0085 ] Further , in the light source device 2 according to 
the present embodiment , the cross - sectional area crossing 
( perpendicular to ) the optical axis J1 of the angle conversion 
section 54 is enlarged in the direction from the first end part 
54a toward the second end part 54b . 
[ 0086 ] According to this configuration , the light having 
entered the angle conversion section 54 through the first end 
part 54a changes the direction to a direction parallel to the 
optical axis J1 every time the light is totally reflected by the 
side surfaces 54c while proceeding inside the angle conver 
sion section 54. In other words , it is possible for the angle 
conversion section 54 to collimate the illumination light WL 
including the fluorescence Y and the blue light B1 , and then 
emit the result from the second end part 54b . 
[ 0087 ] The projector according to the present disclosure is 
provided with the light source device 2 described above , the 
light modulation devices 4R , 4G , and 4B for modulating the 
light from the light source device 2 in accordance with the 
image information , and the projection optical device 6 for 
projecting the light modulated by the light modulation 
devices 4B , 4G , and 4R . 
[ 0088 ] According to the projector 1 related to the present 
embodiment , since there is provided the light source device 
2 described above , it is possible to achieve the reduction in 
size , and at the same time , the excellent light use efficiency 
is achieved . 

and the retardation plate 58 are disposed are not particularly 
limited as long as the positions are located between the 
polarization splitting / combining element 53 and the dichroic 
mirror 56 in the light path of the blue light B. 
( 0090 ] FIG . 3 is an enlarged view of an essential part of a 
light source device 2A according to a modified example of 
the first embodiment . In FIG . 3 , the constituents common to 
those shown in FIG . 2 are denoted by the same reference 
symbols , and the description thereof will be omitted . 
[ 0091 ] As shown in FIG . 3 , in the light source device 2A 
according to the present modified example , the diffusion 
section 57 and the retardation plate 58 are disposed between 
the second end part 54b of the angle conversion section 54 
and the polarization splitting / combining element 53. In other 
words , in the present modified example , the diffusion section 
57 and the retardation plate 58 are configured separately 
from the angle conversion section 54 . 
[ 0092 ] In the present modified example , the diffusion 
section 57 is disposed at a position closer to the second end 
part 54b than the retardation plate 58. The diffusion section 
57 is provided to the retardation plate 58. In the light source 
device 2A according to the present modified example , the 
diffusion section 57 and the angle conversion section 54 are 
configured separately from each other . Therefore , since the 
first end part 54a and the second end part 54b of the angle 
conversion section 54 can each be formed of a plane , 
fabrication of the angle conversion section 54 becomes easy . 
[ 0093 ] Further , although in the first embodiment , there is 
cited when the diffusion section 57 is formed integrally with 
the first end part 54a of the angle conversion section 54 as 
an example , it is possible to attach the diffusion section 57 
formed as a separate body to the first end part 54a . 
[ 0094 ] Further , in the first embodiment , the configuration 
of the diffusion section 57 is not particularly limited , and it 
is possible to adopt a configuration in which , for example , a 
plurality of types of filler having refractive indexes different 
from that of the bonding layer 59 is dispersed in the bonding 
layer 59 
[ 0095 ] It should be noted that it is possible to dispose only 
the diffusion section 57 between the second end part 54b of 
the angle conversion section 54 and the polarization split 
ting / combining element 53 , and dispose the retardation plate 
58 at the first end part 54a side of the angle conversion 
section 54 . 

Second Embodiment 

[ 0096 ] Subsequently , a light source device according to a 
second embodiment of the present disclosure will be 
described . The constituents common to the present embodi 
ment and the first embodiment will be denoted by the same 
reference symbols , and the detailed description thereof will 
be omitted . 
[ 0097 ] FIG . 4 is a schematic configuration diagram of the 
light source device 102 according to the present embodi 
ment . 
[ 0098 ] As shown in FIG . 4 , the light source device 102 is 
provided with the wavelength conversion section 50 , the 
first light source 51 , the second light source 52 , a polariza 
tion splitting / combining element 153 , the angular conver 
sion section 54 , the mirror 55 , the dichroic mirror 56 , the 
diffusion section 57 , the retardation plate 58 , the bonding 
layer 59 , and a condenser lens 60 . 
[ 0099 ] In the present embodiment , the blue light B emitted 
from the second light source 52 enters the condenser lens 60 . 

Modified Examples 
[ 0089 ] In the light source device 2 according to the present 
embodiment , the positions where the diffusion section 57 
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The condenser lens 60 is formed of , for example , a single 
convex lens , and makes the blue light B emitted from the 
second light source 52 enter the polarization splitting / com 
bining element 153 in a condensed state . In other words , the 
light source device 102 according to the present embodiment 
is provided with the condenser lens for condensing the blue 
light B , and the blue light B enters the dichroic mirror 56 in 
the state of being condensed by the condenser lens 60 . 
[ 0100 ] In the light source device 102 according to the 
present embodiment , since the blue light B enters the 
polarization splitting / combining element 153 in the state of 
being condensed by the condenser lens 60 , it is possible to 
reduce the size of the polarization splitting / combining ele 
ment 153 . 
[ 0101 ] Here , the fluorescence Y and the blue light B1 can 
be transmitted through the polarization splitting / combining 
element 153 , but a considerable amount of loss occurs when 
being transmitted through the polarization splitting / combin 
ing element 153. In contrast , according to the light source 
device 102 related to the present embodiment , the size of the 
polarization splitting / combining element 153 is smaller than 
that of the second end part 54b of the angle conversion 
section 54 when viewed from the direction along the optical 
axis J1 . Therefore , a part of the light paths of the blue light 
B1 and the fluorescence Y emitted from the second end part 
54b of the angle conversion section 54 is not transmitted 
through the polarization splitting / combining element 153 , 
but directly enters the homogeneous illumination optical 
system 40 . 
[ 0102 ] According to the light source device 102 related to 
the present embodiment , since it is possible to suppress the 
light loss of the blue light B1 and the fluorescence Y caused 
by being transmitted through the polarization splitting / com 
bining element 153 , it is possible to increase the light use 
efficiency of the homogeneous illumination optical system 
40 disposed in the posterior stage . 

[ 0107 ] In the present embodiment , the blue light B having 
entered the angle conversion section 54 enters the dichroic 
mirror 56 as the blue light Bc1 via the retardation plate 58 
and the diffusion section 57. The blue light Bc1 is reflected 
by the dichroic mirror 56 as the blue light Bc2 , and the blue 
light Bc2 is transmitted through the polarization splitting / 
combining element 53 as the blue light B1 as the P - polarized 
light via the diffusion section 57 , the retardation plate 58 , 
and the angle conversion section 54. The blue light B1 is 
collimated by the angle conversion section 54 , and then 
enters the polarization splitting / combining element 53 . 
[ 0108 ] In the light source device 202 according to the 
present embodiment , the dichroic mirror 61 is disposed 
between the polarization splitting / combining element 53 and 
the angle conversion section 54 in the light path of the blue 
light B. The dichroic mirror 61 is disposed in a part of the 
light path of the fluorescence Y emitted from the angle 
conversion section 54. The dichroic mirror 61 is provided to 
the second end part 50b of the wavelength conversion 
section 50 . 
[ 0109 ] The dichroic mirror 61 is formed of a dielectric 
multilayer film . The dichroic mirror 61 has a property of 
reflecting the fluorescence Y generated inside the wave 
length conversion section 50 , and at the same time , trans 
mitting the blue light B. The fluorescence Y having been 
reflected by the dichroic mirror 61 returns to the wavelength 
conversion section 50 , and is then recycled . 
[ 0110 ] FIG . 6 is a plan view of the dichroic mirror 61 
viewed from a direction along the optical axis J1 . 
[ 0111 ] As shown in FIG . 6 , the dichroic mirror 61 has an 
opening 61a . The size of the opening 61a of the dichroic 
mirror 61 is smaller than the size of the second end part 545 
of the angle conversion section 54. Therefore , in the light 
source device 202 according to the present embodiment , by 
providing the dichroic mirror 61 to the second end part 54b 
of the angle conversion section 54 , it is possible to make the 
area of the light exit region of the fluorescence Y smaller 
compared to when the dichroic mirror 61 is not provided . 
Therefore , it is possible for the light source device 202 to 
reduce the etendue of the fluorescence Y. 
[ 0112 ] Further , in the light source device 202 according to 
the present embodiment , since the fluorescence Y is recip 
rocated between the dichroic mirror 61 and the wavelength 
conversion section 50 to thereby be emitted only from the 
opening bla , it is possible to increase the light density of the 
fluorescence Y. 
[ 0113 ] As described above , according to the light source 
device 202 related to the present embodiment , it is possible 
to efficiently use the fluorescence Y by reducing the etendue 
of the fluorescence Y. Further , by increasing the light density 
of the fluorescence Y , it is possible to generate the illumi 
nation light WL high in luminance . 

Third Embodiment 
[ 0103 ] Then , a light source device according to a third 
embodiment of the present disclosure will be described . The 
constituents common to the present embodiment and the first 
embodiment will be denoted by the same reference symbols , 
and the detailed description thereof will be omitted . 
[ 0104 ] FIG . 5 is a schematic configuration diagram of the 
light source device 202 according to the present embodi 
ment . In FIG . 5 , the second light source 52 is shown in a 
simplified manner . 
[ 0105 ] As shown in FIG . 5 , the light source device 202 is 
provided with the wavelength conversion section 50 , the 
first light source 51 , the second light source 52 , the polar 
ization splitting / combining element 53 , the angular conver 
sion section 54 , the mirror 55 , the dichroic mirror 56 , the 
diffusion section 57 , the retardation plate 58 , the bonding 
layer 59 , the condenser lens 60 , and a dichroic mirror 
( another dichroic mirror ) 61 . 
[ 0106 ] In the light source device 202 according to the 
present embodiment , the diffusion section 57 and the retar 
dation plate 58 are provided to the first end part 54a of the 
angle conversion section 54. In the present embodiment , the 
diffusion section 57 and the retardation plate 58 are config 
ured separately from the angle conversion section 54. The 
diffusion section 57 is disposed at a position closer to the 
wavelength conversion section 50 than the retardation plate 

Fourth Embodiment 

[ 0114 ] Then , a light source device according to a fourth 
embodiment of the present disclosure will be described . The 
constituents common to the present embodiment and the 
third embodiment will be denoted by the same reference 
symbols , and the detailed description thereof will be omit 
ted . 
[ 0115 ] FIG . 7 is a schematic configuration diagram of the 
light source device 302 according to the present embodi 

58 . ment . 
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[ 0116 ] As shown in FIG . 7 , the light source device 302 is 
provided with the wavelength conversion section 50 , the 
first light source 51 , a second light source 152 , a polarization 
splitting / combining element 253 , the angular conversion 
section 54 , the mirror 55 , the dichroic mirror 56 , the 
diffusion section 57 , the retardation plate 58 , the bonding 
layer 59 , the condenser lens 60 , and the dichroic mirror 
( another dichroic mirror ) 62 . 
[ 0117 ] The second light source 152 in the present embodi 
ment includes a pair of light source sections 152a , 152b . 
[ 0118 ] In the light source device 302 according to the 
present embodiment , the pair of light source sections 152a , 
152b are arranged across the optical axis J1 from each other . 
The pair of light source sections 152a , 152b are disposed so 
as to be opposed to each other . It should be noted that optical 
axes J3 of the respective light source sections 152a , 153b 
coincide with each other . The optical axes J3 are perpen 
dicular to the optical axis J1 . Each of the light source 
sections 152a , 152b has a configuration in which a plurality 
of semiconductor lasers ( not shown ) is arranged in an array 
viewed from a direction of the optical axis J3 . 
[ 0119 ] The polarization splitting / combining element 253 
in the present embodiment includes a pair of polarization 
splitting mirrors 253a , 253b . It should be noted that the 
polarization splitting mirrors 253a , 253b have the same 
optical characteristics as those of the polarization splitting 
combining element 53 in the embodiments described above 
except the size . 
[ 0120 ] In the light source device 302 according to the 
present embodiment , the polarization splitting mirrors 253a , 
253b correspond respectively to the light source sections 
152a , 152b . The polarization splitting mirror 253a is dis 
posed so as to form an angle of 45 degrees with the optical 
axis J1 of the wavelength conversion section 50 and the 
optical axis J3 of the light source section 152a . Similarly , the 
polarization splitting mirror 253b is disposed so as to form 
an angle of 45 degrees with the optical axis J1 of the 
wavelength conversion section 50 and the optical axis J3 of 
the light source section 152b . It should be noted that the 
polarization splitting mirrors 253a , 253b are each provided 
to the dichroic mirror 61 via a prism member 254 . 
[ 0121 ] The blue light B emitted from the light source 
section 152a is reflected by the polarization splitting mirror 
253a toward the angle conversion section 54 , and the blue 
light B emitted from the light source section 152b is 
reflected by the polarization splitting mirror 253b toward the 
angle conversion section 54 . 
[ 0122 ] FIG . 8 is a plan view of the light source device 302 
viewed from a direction along the optical axis Jl . 
[ 0123 ] As shown in FIG . 8 , the polarization splitting 
combining element 253 is disposed so as to correspond to a 
non - formation area of the opening 61a in the dichroic mirror 
61. Specifically , the polarization splitting mirrors 253a , 
253b are disposed so as not to overlap the opening 61a of the 
dichroic mirror 61. In other words , the polarization splitting 
combining element 253 does not overlap the opening 6la of 
the dichroic mirror 61 which functions as a light exit 
opening for the fluorescence Y. 
[ 0124 ] Here , the fluorescence Y can be transmitted 
through the polarization splitting mirrors 253a , 253b con 
stituting the polarization splitting / combining element 253 , 
but causes a considerable loss when being transmitted 
through the polarization splitting mirrors 253a , 253b . In 
contrast , according to the light source device 302 related to 

the present embodiment , since the polarization splitting / 
combining element 253 does not overlap the opening 61a as 
the light exit opening for the fluorescence Y , the fluorescence 
Y emitted from the opening 61a of the dichroic mirror 61 
directly enters the homogeneous illumination optical system 
40 without being transmitted through the polarization split 
ting / combining element 253 . 
[ 0125 ] Therefore , according to the light source device 302 
related to the present embodiment , since it is possible to 
suppress the light loss of the fluorescence Y caused by being 
transmitted through the polarization splitting / combining ele 
ment 253 , it is possible to increase the light use efficiency of 
the homogeneous illumination optical system 40 disposed in 
the posterior stage . 
[ 0126 ] It should be noted that the scope of the present 
disclosure is not limited to the embodiments described 
above , but a variety of modifications can be provided thereto 
within the scope or the spirit of the present disclosure . 
[ 0127 ] For example , although in the embodiments 
described above , there is described the example when apply 
ing the light source device according to the present disclo 
sure to the transmissive type projector , the light source 
device according to the present disclosure can also be 
applied to a reflective type projector . Here , the “ transmissive 
type ” means that the liquid crystal light valve including the 
liquid crystal panel and so on has a configuration of trans 
mitting the light . The “ reflective type ” means that the liquid 
crystal light valve has a configuration of reflecting the light . 
It should be noted that the light modulation device is not 
limited to the liquid crystal light valve , but it is also possible 
to use , for example , a digital micromirror device . 
[ 0128 ] Further , although in the embodiments described 
above , there is cited the example of the projector using the 
three liquid crystal panels , the present disclosure can also be 
applied to a projector using one liquid crystal light valve 
alone or a projector using four or more liquid crystal light 
valves . 
[ 0129 ] Further , although in the embodiments described 
above , there is described the example of installing the light 
source device according to the present disclosure in the 
projector , this is not a limitation . The light source device 
according to the present disclosure can also be applied to 
lighting equipment , a headlight of a vehicle , and so on . 
What is claimed is : 
1. A light source device comprising : 
a first light source configured to emit first light having a 

first wavelength band ; 
a second light source configured to emit second light 

having a second wavelength band ; 
a wavelength conversion section which includes a phos 

phor , and which is configured to convert the first light 
emitted from the first light source into third light in a 
third wavelength band different from the first wave 
length band ; 

a polarization splitting / combining element which is dis 
posed in a light path of the second light , and which has 
a polarization splitting function with respect to the 
second light ; 

a dichroic mirror configured to reflect the second light 
which is emitted from the second light source and 
which proceeds via the polarization splitting / combin 
ing element , and transmit the third light emitted from 
the wavelength conversion section ; 
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a retardation plate disposed between the polarization 
splitting / combining element and the dichroic mirror in 
the light path of the second light ; 

a diffusion section disposed between the polarization 
splitting / combining element and the dichroic mirror in 
the light path of the second light ; and 

a condensing optical section configured to collect the third 
light which is emitted form the wavelength conversion 
section and is transmitted through the dichroic mirror , 
and the second light reflected by the dichroic mirror , 
wherein 

the condensing optical section includes 
a first end part , 
a second end part , and 
a reflecting part configured to reflect incident light , 

the second light which is emitted from the second light 
source and proceeds via the polarization splitting / com 
bining element enters the condensing optical section 
through the second end part , passes through the con 
densing optical section , and is emitted from the first end 
part , and enters the dichroic mirror , 

the second light which is reflected by the dichroic mirror 
enters the condensing optical section through the first 
end part , passes through the condensing optical section , 
and is emitted from the second end part , and enters the polarization splitting / combining element , 

the third light which is emitted from the wavelength 
conversion section and is then transmitted through the 
dichroic mirror enters the condensing optical section 
through the first end part , passes through the condens 
ing optical section , and is emitted from the second end 
part , and enters the polarization splitting / combining 
element , and 

the polarization splitting / combining element combines 
the second light reflected by the dichroic mirror and the 
third light emitted from the wavelength conversion 
section with each other to generate composite light . 

2. The light source device according to claim 1 , wherein 
the diffusion section is provided to the first end part of the 

condensing optical section . 
3. The light source device according to claim 2 , wherein 
the condensing optical section is held by the wavelength 

conversion section via a bonding layer , and 
the bonding layer is different in refractive index from the 

condensing optical section . 

4. The light source device according to claim 2 , wherein 
the retardation plate is provided to the second end part of the condensing optical section . 
5. The light source device according to claim 1 , wherein 

at least one of the retardation plate and the diffusion section 
is disposed between the second end part of the condensing 
optical section and the polarization splitting / combining ele 
ment . 

6. The light source device according to claim 1 , further 
comprising : 

a condenser lens configured to condense the second light , 
wherein 

the second light enters the polarization splitting / combin 
ing element in a state of being condensed by the 
condenser lens . 

7. The light source device according to claim 1 , wherein 
the retardation plate is a 1/4 retardation plate . 
8. The light source device according to claim 1 , wherein 
the condensing optical section is enlarged in a cross 

sectional area crossing an optical axis in a direction 
from the first end part toward the second end part . 

9. The light source device according to claim 1 , further 
comprising : 

another dichroic mirror disposed between the polarization 
splitting / combining element and the condensing optical 
section in the light path of the second light , wherein 

the another dichroic mirror is disposed in a part of a light 
path of the third light emitted from the wavelength 
conversion section , reflects the third light , and trans 
mits the second light . 

10. The light source device according to claim 9 , wherein 
the another dichroic mirror is provided to the second end 

part of the condensing optical section . 
11. The light source device according to claim 9 , wherein 
the another dichroic mirror has an opening , and 
the polarization splitting / combining element is disposed 

so as to correspond to a non - formation area of the 
opening in the another dichroic mirror . 

12. A projector comprising : 
the light source device according to claim 1 ; 
a light modulation device configured to modulate light 

from the light source device in accordance with image 
information ; and 

a projection optical device configured to project the light 
modulated by the light modulation device . 


