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COMPOSITE OXIDE AND ULTRAVIOLET 
DETECTION DEVICE 

[ 0001 ] This application claims priority from Japanese Pat 
ent Application No. 2020-195546 , filed on Nov. 25 , 2020 , 
the entire contents of which are herein incorporated by 
reference . 

[ 0008 ] Thus , even though the UV - C relatively short in 
wavelength has a significant effect on living organisms and 
viruses , there is no distinction among the ultraviolet wave 
length ranges in the background - art ultraviolet detection . 
Therefore , presence / absence of irradiation is detected in a 
state where , for example , the UV - A and the UV - C are 
confused with each other . 

BACKGROUND SUMMARY 

Technical Field 
[ 0002 ] The present disclosure relates to a composite oxide 
and an ultraviolet detection device . a 

BACKGROUND ART 

a 

[ 0009 ] A certain embodiment provides a composite oxide 
containing oxides of aluminum , strontium , cerium , lantha 
num , and manganese . Alight emitting aspect of the compos 
ite oxide when the composite oxide is irradiated with a first 
electromagnetic wave having a wavelength not longer than 
300 nm is different from a light emitting aspect of the 
composite oxide when the composite oxide is irradiated with 
a second electromagnetic wave having a wavelength longer 
than 300 nm . 
[ 0010 ] A certain embodiment provides an ultraviolet 
detection device comprising : a ceramic substrate ; and a 
composite oxide that is disposed on the ceramic substrate 
and contains oxides of aluminum , strontium , cerium , lan 
thanum , and manganese . The composite oxide emits light 
when the composite oxide is irradiated with a first electro 
magnetic wave having a wavelength not longer than 300 nm , 
and does not emit light when the composite oxide is irra 
diated with a second electromagnetic wave having a wave 
length longer than 300 nm . 
[ 0011 ] A certain embodiment provides an ultraviolet 
detection device comprising : 
[ 0012 ] a first composite oxide that contains oxides of 
aluminum , strontium , cerium , lanthanum , and manganese 
and that emits light only when the first composite oxide is 
irradiated with an electromagnetic wave having a wave 
length not longer than 300 nm ; 
[ 0013 ] a second composite oxide that contains oxides 
containing aluminum and cerium , and that emits light only 
when the second composite oxide is irradiated with an 
electromagnetic wave having a wavelength not longer than 
400 nm ; and 
[ 0014 ] a third composite oxide that contains oxides con 
taining aluminum , yttrium , and cerium and that emits light 
only when the third component oxide is irradiated with an 
electromagnetic wave having a wavelength not longer than 
450 nm . 

[ 0003 ] Background - art methods for detecting ultraviolet 
light shorter in wavelength than visible light include a 
method using a film - like label that is discolored when the 
label is irradiated with ultraviolet light , etc. This label can 
detect ultraviolet light relatively inexpensively without 
requiring any power supply . However , the detection of the 
ultraviolet light by the label is not quantitative and cannot be 
repeated because the label does not return to its original 
color once it is discolored . 
[ 0004 ] On the other hand , as ultraviolet detectors , there are 
various measuring instruments each measuring intensity of 
an electromagnetic wave including ultraviolet light , for 
example , using a photomultiplier tube or a photodiode . 
Although such measuring instruments require , for example , 
power supplies such as batteries , some of the measuring 
instruments are highly quantitative , and can measure a 
shortest wavelength of , for example , about 190 nm . 
[ 0005 ] Recently , attention has been paid to a sterilization 
effect and a virus inactivation effect of the ultraviolet light , 
and devices each radiating the ultraviolet light , or the like , 
are becoming more and more popular . Along with this , it is 
desired that the ultraviolet light influencing the human body 
is accurately detected ( see e.g. , JP - A - 2008-083044 , JP - A 
2008-523254 , JP - A - 2004-349683 , and JP - A - 2003-151579 ) . 
[ 0006 ] However , there is no distinction among ultraviolet 
wavelength ranges in the ultraviolet detection according to 
the background art . Thus , there is a problem that it is difficult 
to detect presence / absence of ultraviolet light in a wave 
length range where the sterilization effect and the virus 
inactivation effect are high or in a wavelength range where 
the effect on the human body is significant . 
[ 0007 ] Specifically , the ultraviolet light generally means 
an electromagnetic wave with a wavelength not longer than 
400 nm . The ultraviolet light includes UV - A with a wave 
length in a range of 315 nm to 400 nm , UV - B with a 
wavelength in a range of 280 nm to 315 nm , and UV - C with 
a wavelength not longer than 280 nm , etc. The ultraviolet 
light high in the sterilization effect and the virus inactivation 
effect is UV - C , and the ultraviolet light significant in the 
effect on the human body is also UV - C . In other words , for 
example , as shown in FIG . 9 , the ultraviolet light having the 
sterilization effect is one with a wavelength in a range of 200 
nm to 300 nm as indicated by a curve 10 , in which the UV - C 
has the highest sterilization effect . In the same manner or a 
similar manner , the ultraviolet light influencing the human 
body is one with a wavelength in a range of 200 nm to 310 
nm as indicated a curve 20 , in which the UV - C has the 
greatest effect on the human body . 

a 

a 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0015 ] FIG . 1 is a flow chart showing a method for 
manufacturing a sintered body according to Embodiment 1 ; 
[ 0016 ] FIG . 2 is a table showing materials of sintered 
bodies according to Examples and Comparative Examples ; 
[ 0017 ] FIG . 3 is a table showing colors of lights emitted 
from the sintered bodies according to the Examples and the 
Comparative Examples ; 
[ 0018 ] FIGS . 4A and 4B are views showing specific 
examples of the lights emitted from the sintered bodies 
according to the Examples and the Comparative Examples ; 
[ 0019 ] FIG . 5 is a plan view showing a specific example 
of an ultraviolet detection device according to Embodiment 
2 ; 
[ 0020 ] FIGS . 6A and 6B are views showing specific 
examples of lights emitted from composite oxides according 
to Embodiment 2 ; 
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[ 0021 ] FIG . 7 is a view showing a configuration of an 
ultraviolet detection device according to Embodiment 3 ; 
[ 0022 ] FIGS . 8A to 8D are views showing specific 
examples of ultraviolet detection ; and 
[ 0023 ] FIG . 9 is a graph showing the degree of an effect 
of ultraviolet radiation on living organisms . 

Example 2 
[ 0030 ] A columnar green compact similar to or the same 
as that according to Example 1 was fired in an H2 - N2 
reducing atmosphere at 1500 ° C. for 10 hours . As a result , 
the sintered body according to Example 2 was obtained . a 

DESCRIPTION OF EMBODIMENTS 

[ 0024 ] Embodiments of a composite oxide and an ultra 
violet detection device disclosed by the present application 
will be described below in detail with reference to the 
drawings . Incidentally , the present invention is not limited 
by the embodiments . 

Comparative Example 1 
[ 0031 ] A mixture obtained by dry - mixing 100 parts by 
weight of aluminum oxide powder , 12 parts by weight of 
strontium carbonate powder and 6.9 parts by weight of 
cerium oxide powder was molded into a plurality of colum 
nar green compacts with a diameter of about 5 mm by 
uniaxial pressing . Molar concentrations of the oxide com 
ponents were 89.0 mole percent of Al2O3 , 7.4 mole percent 
of Sro , and 3.6 mole percent of CeO2 . A portion of these 
columnar green compacts were fired in the atmosphere and 
the remainder thereof were fired in an H2 - N2 reducing 
atmosphere at 1500 ° C. for 10 hours . As a result , the sintered 
body according to Comparative Example 1 was obtained . 

Embodiment 

[ 0025 ] FIG . 1 is a flow chart showing a method for 
manufacturing a sintered body according to Embodiment 1 . 
The sintered body is a composite oxide in which a plurality 
of oxides are compounded . The sintered body is not excited 
even when irradiated with an electromagnetic wave having 
a wavelength longer than 300 nm . On the other hand , when 
irradiated with an electromagnetic wave having a wave 
length not longer than 300 nm , the sintered body is excited 
to emit light at a wavelength in a visible light region 
( generally not shorter than 400 nm ) . In other words , the 
sintered body is not excited even when irradiated with 
UV - A , but is excited to emit light when irradiated with 
UV - C . 
[ 0026 ] To obtain the sintered body , first , oxides or carbon 
ates of aluminum , strontium , cerium , lanthanum , and man 
ganese are dry - mixed ( step S101 ) . That is , for example , 
aluminum oxide powder , strontium carbonate powder , 
cerium oxide powder , and lanthanum strontium manganese 
oxide powder are dry - mixed . 
[ 0027 ] The mixture obtained thus by the dry mixing is 
then molded into a columnar green compact , for example , by 
uniaxial pressing ( Step S102 ) . The columnar green compact 
is fired Step S103 ) . As a result , the sintered body is 
obtained . A main phase in a crystal phase of the sintered 
body is SrA12019 . 
[ 0028 ] Lights emitted from sintered bodies will be spe 
cifically described below according to Examples 1 and 2 that 
are sintered bodies made of oxides of aluminum , strontium , 
cerium , lanthanum and manganese , and Comparative 
Examples 1 and 2 that are sintered bodies made of other 
oxides . 

Comparative Example 2 
[ 0032 ] A mixture obtained by dry - mixing 100 parts by 
weight of aluminum oxide , 41.2 parts by weight of strontium 
carbonate and 7.4 parts by weight of europium oxide was 
molded into a plurality of columnar green compacts with a 
diameter of about 5 mm by uniaxial pressing . Molar con 
centrations of the oxide components were 76.6 mole percent 
of Al2O3 , 21.8 mole percent of Sro , and 1.6 mole percent of 
Eu203 . A portion of these columnar green compacts were 
fired in the atmosphere and the remainder thereof were fired 
in an H2 - N2 reducing atmosphere at 1500 ° C. for 10 hours . 
As a result , the sintered body according to Comparative 
Example 2 was obtained . 
[ 0033 ] The materials of the sintered bodies according to 
Examples 1 and 2 and Comparative Examples 1 and 2 are 
shown in FIG . 2. The sintered bodies according to Examples 
1 and 2 contained , as materials , the oxides or carbonates of 
aluminum , strontium , cerium , lanthanum and manganese . In 
contrast , the sintered body according to Comparative 
Example 1 did not contain , as a material , lanthanum stron 
tium manganese oxide containing lanthanum and manga 
nese . In addition , the sintered body according to Compara 
tive Example 2 did not contain , as materials , cerium oxide 
containing cerium and lanthanum strontium manganese 
oxide containing lanthanum and manganese , but instead 
contained , as a material , the europium oxide . 
[ 0034 ] These sintered bodies were irradiated with ultra 
violet light sing a mercury lamp as a light source . The 
wavelength of the irradiated ultraviolet light was classified 
into two kinds , i.e. 365 nm belonging to UV - A and 254 nm 
belonging to UV - C . As a result , the sintered bodies emitted 
lights in different light emission colors as shown in FIG . 3 . 
[ 0035 ] Specifically , almost no light was emitted from the 
sintered body according to Example 1 when the irradiation 
wavelength was set to 365 nm , but intense greenish - white 
light emitted from the same sintered body was confirmed 
when the irradiation wavelength was set to 254 nm . Bluish 
white light emitted from the sintered body according to 
Example 2 was confirmed when the irradiation wavelength 
was set to 365 nm , and intense greenish - white light emitted 
from the same sintered body was confirmed when the 
irradiation wavelength was set to 254 nm . 

Example 1 

a 

[ 0029 ] A mixture obtained by dry - mixing 100 parts by 
weight of aluminum oxide powder , 12 parts by weight of 
strontium carbonate powder , 2.3 parts by weight of cerium 
oxide powder and 2.3 parts by weight of lanthanum stron 
tium manganese oxide powder was molded into a columnar 
green compact with a diameter of about 5 mm by uniaxial 
pressing . Molar concentrations of the oxide components 
were 89.4 mole percent of Al2O3 , 7.6 mole percent of Sro , 
1.2 mole percent of Ce02 , 0.8 mole percent of La203 , and 
1.0 mole percent of MnO2 . The columnar green compact 
was fired in the atmosphere at 1500 ° C. for 10 hours . As a 
result , the sintered body according to Example 1 was 
obtained . 

: 

: 
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[ 0036 ] As described above , the sintered bodies according 
to Examples 1 and 2 emitted lights in the respectively 
different light emitting aspects under the UV - A and UV - C 
irradiations . In other words , each of the sintered bodies 
according to Examples 1 and 2 had the light emitting aspects 
different between the irradiation wavelength not longer than 
300 nm and the irradiation wavelength longer than 300 nm , 
so as to emit light at a different wavelength in the visible 
light region when irradiated with the UV - C , from a wave 
length when irradiated with another type of ultraviolet light . 
In particular , the atmospherically fired sintered body accord 
ing to Example 1 emitted light intensely under the UV - C 
irradiation even though it emitted almost no light under the 
UV - A irradiation . Therefore , by use of the sintered bodies 
according to Examples 1 and 2 , it is possible to detect the 
presence / absence of the UV - C irradiation . 
[ 0037 ] In contrast , dark red light emitted from the atmo 
spherically fired sintered body according to Comparative 
Example 1 was confirmed when the irradiation wavelength 
was set to 365 nm , and dark red light emitted from the same 
sintered body was also confirmed even when the irradiation 
wavelength was set to 254 nm . Moreover , bluish - white light 
emitted from the reduction - fired sintered body according to 
Comparative Example 1 was confirmed when the irradiation 
wavelength was set to 365 nm , and bluish - white light 
emitted from the same sintered body was also confirmed 
when the irradiation wavelength was set to 254 nm . 
[ 0038 ] Further , red light emitted from the reduction - fired 
sintered body according to Comparative Example 2 was 
confirmed when the irradiation wavelength was set to 365 
nm , and red light emitted from the same sintered body was 
also confirmed even when the irradiation wavelength was set 
to 254 nm . Moreover , bluish - white light emitted from the 
reduction - fired sintered body according to Comparative 
Example 2 was confirmed when the irradiation wavelength 
was set to 365 nm , and dark bluish - white light emitted from 
the same sintered body was confirmed when the irradiation 
wavelength was set to 254 nm . 
[ 0039 ] Thus , the sintered bodies according to Comparative 
Examples 1 and 2 exhibited the same or similar light 
emission colors under the UV - A and UV - C irradiations , and 
did not emit lights to distinguish the wavelengths of the 
irradiated ultraviolet lights from each other . 
[ 0040 ] FIGS . 4A and 4B show specific examples of the 
lights emitted from the sintered bodies according to 
Examples 1 and 2 and the sintered bodies according to 
Comparative Examples 1 and 2. FIG . 4A shows the lights 
emitted from the sintered bodies when the sintered bodies 
were irradiated with the UV - A with the wavelength of 365 
nm , and FIG . 4B shows the lights emitted from the sintered 
bodies when the sintered bodies were irradiated with the 
UV - C with the wavelength of 254 nm . In FIGS . 4A and 4B , 
an upper half part shows the emitted light states of the 
respective atmospherically fired sintered bodies and a lower 
half part shows the emitted light states of the respective 
reduction - fired sintered bodies . 
[ 0041 ] As shown in FIGS . 4A and 4B , the atmospherically 
fired sintered body according to Example 1 did not emit light 
under the UV - A irradiation ( FIG . 4A ) , but emitted light 
intensely under the UV - C irradiation ( FIG . 4B ) . In addition , 
the reduction - fired sintered body according to Example 2 
emitted light more intensely under the UV - C irradiation 
( FIG . 4B ) than under the UV - A irradiation ( FIG . 4A ) . 
Therefore , according to each of these sintered bodies , it is 

possible to specifically confirm the presence / absence of the 
UV - C irradiation according to the emission of light at a 
wavelength in the visible light region . On the other hand , 
intensity of the light emitted from the sintered body accord 
ing to each of Comparative Examples 1 and 2 under the 
UV - A irradiation ( FIG . 4A ) was similar to intensity of the 
light emitted from the same sintered body under the UV - C 
irradiation ( FIG . 4B ) regardless of the firing methods ( i.e. 
the atmospheric firing and the reduction firing ) . Therefore , it 
is difficult to specifically confirm the presence / absence of 
the UV - C irradiation . Incidentally , the term “ light emitted 
from the sintered body ” here means the light emitted from 
the sintered body in the visible light wavelength band . 
Similarly , the term “ no light emitted from the sintered body ” 
means that the sintered body does not emit light in the 
visible light wavelength band . In other words , when the 
sintered body emits light , the light emitted from the sintered 
body can be confirmed by the human eye . On the other hand , 
when the sintered body does not emit light , the human eye 
cannot confirm the light emitted from the sintered body . 
[ 0042 ] According to the present embodiment , as described 
above , it is possible to obtain the sintered body that is made 
of the composite oxide containing , as the materials , the 
oxides or carbonates of aluminum , strontium , cerium , lan 
thanum , and manganese , and that emits light in a different 
light emission mode ( e.g. light emission intensity or light 
emission color ) when irradiated with the ultraviolet light 
having the wavelength not longer than 300 nm , from that 
when irradiated with the ultraviolet light having the wave 
length longer than 300 nm . In particular , the intensity of 
light emitted from the sintered body when the sintered body 
is irradiated with the ultraviolet light having the wavelength 
not longer than 300 nm and the intensity of light emitted 
from the sintered body when the sintered body is irradiated 
with the ultraviolet light having wavelength longer than 300 
nm are different from each other . Therefore , the presence ! 
absence of the irradiation of the UV - C , which has a signifi 
cant effect on living organisms and viruses , can be visually 
confirmed according to the emission of the light with the 
wavelength in the visible light region , and the wavelength 
range of the ultraviolet light can be distinguished and 
detected . Thus , it is possible to intuitively grasp whether the 
sintered body is irradiated with UV - C or not by looking at 
the light emission mode of the sintered body . 
[ 0043 ] Incidentally , the molar concentrations of the oxide 
components of the composite oxide shown in each of 
Examples 1 and 2 of Embodiment 1 are simply exemplified . 
The molar concentrations of the oxide components can be 
changed suitably as follows . That is , for example , the molar 
concentration of the aluminum oxide may be changed in a 
range of 84.9 mole percent to 93.8 mole percent , the molar 
concentration of the strontium oxide may be changed in the 
range of 7.2 mole percent to 8.0 mole percent , the molar 
concentration of the cerium oxide may be changed in the 
range of 1.1 mole percent to 1.3 mole percent , the molar 
concentration of the lanthanum oxide may be changed in the 
range of 0.8 mole percent to 0.9 mole percent , and the molar 
concentration of the manganese oxide may be changed in a 
range of 1.0 mole percent to 1.1 mole percent . 

Embodiment 2 

[ 0044 ] In Embodiment 1 , the sintered body obtained by 
firing the mixture of the oxides of aluminum , strontium , 
cerium , lanthanum , and manganese is used to detect UV - C . 
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However , it is also possible to form the composite oxide into 
the shape of a paste and print the paste of the composite 
oxide on ordinary ceramic or the like . Therefore , Embodi 
ment 2 will be described in a case where a sintered body in 
which a composite oxide has been printed is used to detect 
UV - C . 
[ 0045 ] FIG . 5 is a plan view showing a specific example 
of an ultraviolet detection device 1 according to Embodi 
ment 2. As shown in FIG . 5 , the ultraviolet detection device 
1 has a configuration in which a composite oxide 120 
containing aluminum , strontium , cerium , lanthanum , and 
manganese has been printed on a surface of a ceramic 
substrate 110 . 
[ 0046 ] The ceramic substrate 110 is a ceramic substrate , 
for example , obtained by firing a green sheet having alumi 
num oxide as a main component . It is desirable that the 
ceramic substrate 110 is made of aluminum oxide ceramic 
having purity as high as possible . 
[ 0047 ] The composite oxide 120 has , for example , alumi 
num oxide as a main component like the ceramic substrate 
110 , and contains strontium carbonate , cerium oxide , and 
lanthanum strontium manganese oxide as components in 
addition to the aluminum oxide . The composite oxide 120 is 
generally excited by an electromagnetic wave having a 
wavelength not longer than 300 nm to , for example , 
intensely emit greenish - white light under ultraviolet light 
irradiation having a UV - C or shorter wavelength . 
[ 0048 ] A method for manufacturing the ultraviolet detec 
tion device 1 shown in FIG . 5 includes a first method in 
which a paste of the composite oxide 120 is printed on the 
green sheet , which is the material of the ceramic substrate 
110 , and then fired , and a second method in which a paste of 
the composite oxide 120 is printed on the ceramic substrate 
110 obtained after firing , and then fired again . 
[ 0049 ] Specifically , in the first method , 100 parts by 
weight of aluminum oxide powder , 12 parts by weight of 
strontium carbonate powder , 2.3 parts by weight of cerium 
oxide powder and 2.3 parts by weight of lanthanum stron 
tium manganese oxide powder are dry - mixed , and a pasting 
vehicle is added and mixed thereto . As a result , a aste of the 
composite oxide 120 is obtained . This paste is printed , for 
example , in a pad shape with a diameter of about 15 mm on 
a green sheet of an inorganic composition , and dried . The 
green sheet of the inorganic composition has 99.9 % or more 
by weight of aluminum oxide . Then , the green sheet on 
which the paste has been printed is fired in the atmosphere 
at 1500 ° C. for 10 hours . As a result , an ultraviolet detection 
device 1 shown in FIG . 5 is obtained . 
[ 0050 ] In addition , in the second method , a paste of the 
composite oxide 120 is obtained in the same manner as that 
in the first method . Then , the paste is printed , for example , 
in a pad shape with a diameter of about 15 mm on a ceramic 
substrate 110 and dried . The ceramic substrate 110 is 
obtained by firing a green sheet of an inorganic composition 
that has 99.9 % or more by weight of aluminum oxide . Then , 
the ceramic substrate 110 on which the paste has been 
printed is fired in the atmosphere at 1500 ° C. for 10 hours . 
As a result , another ultraviolet detection device 1 shown in 
FIG . 5 is obtained . 
[ 0051 ] The ultraviolet detection device 1 obtained thus is 
irradiated with ultraviolet light using a mercury lamp as a 
light source . The wavelength of the irradiated ultraviolet 
light has two kinds , i.e. 365 nm , which belongs to UV - A , and 
254 nm , which belongs to UV - C . As a result , as shown in 

FIGS . 6A and 6B , the composite oxide 120a of the ultra 
violet detection device obtained by the first method and the 
composite oxide 120b of the ultraviolet detection device 
obtained by the second method emit lights in different light 
emission modes under the UV - A and UV - C irradiations . 
FIG . 6A shows lights emitted from the composite oxides 
120a and 120b when the composite oxides 120a and 120b 
are irradiated with the UV - A having the wavelength of 365 
nm , and FIG . 6B shows lights emitted from the composite 
oxides 120a and 1206 when the composite oxides 120a and 
120b are irradiated with the UV - C having the wavelength of 
254 nm . 
[ 0052 ] As shown in FIGS . 6A and 6B , the composite oxide 
120a of the ultraviolet detection device obtained by the first 
method does not emit light under the UV - A irradiation ( FIG . 
6 A ) , but intensely emits light under the UV - C irradiation 
( FIG . 6 B ) . Moreover , the composite oxide 120b of the 
ultraviolet detection device obtained by the second method 
also does not emit light under the UV - A irradiation ( FIG . 6 
A ) , but intensely emits light under the UV - C irradiation 
( FIG . 6 B ) . Incidentally , it is a matter of course that the 
ceramic substrate 110 does not emit light under the UV - A 
irradiation and the UV - C irradiation . Thus , according to each 
of these ultraviolet detection devices , it is possible to spe 
cifically confirm the presence / absence of the UV - C irradia 
tion by the light emitted at a wavelength in the visible light 
region from the composite oxide 120 . 
[ 0053 ] According to the present embodiment , as described 
above , the ultraviolet detection device in which the paste of 
the composite oxide made of the oxides or carbonates of 
aluminum , strontium , cerium , lanthanum and manganese is 
printed on the ceramic substrate is obtained . When irradiated 
with the ultraviolet light having the wavelength not longer 
than 300 nm , the portion where the composite oxide is 
printed emits light in a different light emitting aspect from 
that when irradiated with the ultraviolet light having the 
wavelength longer than 300 nm . Therefore , the presence / 
absence of the irradiation of the UV - C , which has a signifi 
cant effect on living organisms and viruses , can be visually 
confirmed by emission of the light having the wavelength in 
the visible light region , so that the wavelength range of the 
ultraviolet light can be distinguished and detected . 

a 

a 

Embodiment 3 
[ 0054 ] In Embodiment 2 , the paste of the composite oxide 
containing aluminum , strontium , cerium , lanthanum and 
manganese as the components is printed on the ceramic 
substrate to detect the presence / absence of the UV - C irra 
diation . Embodiment 3 will be described in a case where 
pastes of other composite oxides are further printed on the 
ceramic substrate so as to detect presence / absence of irra 
diation of visible light and UV - A . 
[ 0055 ] FIG . 7 is a view showing the configuration of an 
ultraviolet detection device 1A according to Embodiment 3 . 
In FIG . 7 , the same portions as those in FIG . 5 will be 
designated by the same reference signs respectively and 
correspondingly . As shown in FIG . 7 , the ultraviolet detec 
tion device 1A has a configuration in which composite 
oxides 120 , 130 , and 140 are printed on a surface of a 
ceramic substrate 110 . 
[ 0056 ] The ceramic substrate 110 is a ceramic substrate , 
that is , for example , obtained by firing a green sheet having 
aluminum oxide as a main component . It is desirable that the 
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ceramic substrate 110 is made of aluminum oxide ceramic 
having purity as high as possible . 
[ 0057 ] The composite oxide 120 has , for example , alumi 
num oxide as a main component , like the ceramic substrate 
110 , and contains strontium carbonate , cerium oxide , and 
lanthanum strontium manganese oxide as components in 
addition to the aluminum oxide . The composite oxide 120 is 
generally excited by an electromagnetic wave having a 
wavelength not longer than 300 nm to , for example , 
intensely emit greenish - white light under ultraviolet light 
irradiation with a UV - C or shorter wavelength . 
[ 0058 ] The composite oxide 130 has , for example , alumi 
num oxide as a main component , like the ceramic substrate 
110 , and contains cerium oxide as a component in addition 
to the aluminum oxide . The composite oxide 130 is gener 
ally excited by an electromagnetic wave having a wave 
length not longer than 400 nm to , for example , emit bluish 
white light under ultraviolet light irradiation having a UV - A 
or shorter wavelength . 
[ 0059 ] The composite oxide 140 has , for example , alumi 
num oxide as a main component , like the ceramic substrate 
110 , and contains yttrium oxide and cerium oxide as com 
ponents in addition to the aluminum oxide . The composite 
oxide 140 is generally excited by an electromagnetic wave 
having a wavelength not longer than 450 nm to , for example , 
emit yellow light under visible light irradiation and ultra 
violet light irradiation having a UV - A or shorter wavelength . 
[ 0060 ] Next , detection of the ultraviolet light by the ultra 
violet detection device 1A having the above configuration 
will be described with reference to FIGS . 8A 8D . 
[ 0061 ] The composite oxides 120 , 130 , and 140 that can 
be excited by electromagnetic waves having different wave 
lengths to emit lights are printed in the ultraviolet detection 
device 1A . When , for example , none of the composite 
oxides 120 , 130 , and 140 emits light , as shown in FIG . 8 A , 
it is possible to determine that the ultraviolet detection 
device 1A is not irradiated with visible light having a 
wavelength shorter than 450 nm and ultraviolet light . 
[ 0062 ] In addition , when , for example , only the composite 
oxide 140 emits light but the composite oxides 120 and 130 
do not emit light , as shown in FIG . 8B , it is possible to 
determine that the ultraviolet detection device 1A is irradi 
ated with the visible light having the wavelength shorter 
than 450 nm but the ultraviolet detection device 1A is not 
irradiated with ultraviolet light having a UV - A or shorter 
wavelength . 
[ 0063 ] Moreover , when , for example , the composite 
oxides 130 and 140 emit light but only the composite oxide 
120 does not emit light , as shown in FIG . 8 C , it is possible 
to determine that the ultraviolet detection device 1A is 
irradiated with the UV - A but the ultraviolet detection device 
1A is not irradiated with ultraviolet light having a UV - C or 
shorter wavelength . 
[ 0064 ] Moreover , when , for example , all of the composite 
oxides 120 , 130 , and 140 emit light , as shown in FIG . 8D , 
it is possible to determine that the ultraviolet detection 
device 1A is irradiated with the ultraviolet light having the 
UV - C or shorter wavelength . 
[ 0065 ] Thus , the ultraviolet detection device 1A can dis 
tinguish the visible light , the UV - A and the UV - C from one 
another and detect presence / absence of their irradiations 
based on the light emission states of the three composite 
oxides 120 , 130 , and 140 . 

[ 0066 ] According to the present embodiment , as described 
above , the ultraviolet detection device is configured by 
printing the composite oxides on the ceramic substrate . The 
composite oxides have different excitation wavelengths 
respectively . Each of the composite oxides is made of the 
oxides or carbonates of aluminum , strontium , cerium , lan 
thanum and manganese . The composite oxides emit lights 
respectively in accordance with the wavelength of the elec 
tromagnetic wave radiated on the ultraviolet detection 
device . Therefore , the presence / absence of the irradiation 
with the ultraviolet light including the UV - C , that has a 
significant effect on living organisms and viruses , can be 
visually confirmed based on the emission of the light having 
the wavelength in the visible light region , so that the 
wavelength range of the ultraviolet light can be distin 
guished and detected . 
[ 0067 ] Incidentally , in Embodiment 3 , the ultraviolet 
detection device is configured by printing the pastes of the 
composite oxides 120 , 130 , and 140 on the ceramic substrate 
110. However , the ultraviolet detection device may be 
alternatively configured such that the composite oxides 120 , 
130 , and 140 are fired to form sintered bodies , and the 
sintered bodies are , for example , adhesively bonded to the 
ceramic substrate 110 with a resin . 
[ 0068 ] Although the preferred embodiments etc. have 
been described in detail , the concept of the disclosure is not 
limited to the above - described embodiments etc. and various 
modifications and replacements can be made in the above 
described embodiments etc. without departing from the 
scope of the claims . 
What is claimed is : 
1. A composite oxide containing oxides of aluminum , 

strontium , cerium , lanthanum , and manganese , wherein 
a light emitting aspect of the composite oxide when the 

composite oxide is irradiated with a first electromag 
netic wave having a wavelength not longer than 300 nm 
is different from a light emitting aspect of the compos 
ite oxide when the composite oxide is irradiated with a 
second electromagnetic wave having a wavelength 
longer than 300 nm . 

2. The composite oxide according to claim 1 , wherein 
SrA 2019 serves as a main phase in a crystal phase of the 
composite oxide . 

3. The composite oxide according to claim 1 , wherein 
the composite oxide emits light when the composite oxide 

is irradiated with the first electromagnetic wave , and 
the composite oxide does not emit light when the 
composite oxide is irradiated with the second electro 
magnetic wave . 

4. The composite oxide according to claim 1 , wherein 
a wavelength of light emitted from the composite oxide 
when the composite oxide is irradiated with the first 
electromagnetic wave is different from a wavelength of 
light emitted from the composite oxide when the com 
posite oxide is irradiated with the second electromag 
netic wave . 

5. The composite oxide according to claim 1 , wherein 
intensity of light emitted from the composite oxide when 

the composite oxide is irradiated with the first electro 
magnetic wave is different from intensity of light 
emitted from the composite oxide when the composite 
oxide is irradiated with the second electromagnetic 
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wave . 
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6. An ultraviolet detection device comprising : 
a ceramic substrate ; and 
a composite oxide that is disposed on the ceramic sub 

strate and contains oxides of aluminum , strontium , 
cerium , lanthanum , and manganese , 

wherein the composite oxide emits light when the com 
posite oxide is irradiated with a first electromagnetic 
wave having a wavelength not longer than 300 nm , and 
does not emit light when the composite oxide is irra 
diated with a second electromagnetic wave having a 
wavelength longer than 300 nm . 

7. The ultraviolet detection device according to claim 6 , 
further comprising : 

a second composite oxide that is disposed on the ceramic 
substrate and that emits light when the second com 
posite oxide is irradiated with the second electromag 
netic wave or the first electromagnetic wave . 

8. The ultraviolet detection device according to claim 7 , 
wherein 

the second composite oxide contains oxides containing 
aluminum and cerium , or oxides containing aluminum , 
yttrium , and cerium . 

9. An ultraviolet detection device comprising : 
a first composite oxide that contains oxides of aluminum , 

strontium , cerium , lanthanum , and manganese and that 
emits light only when the first composite oxide is 
irradiated with an electromagnetic wave having a 
wavelength not longer than 300 nm ; 

a second composite oxide that contains oxides containing 
aluminum and cerium , and that emits light only when 
the second composite oxide is irradiated with an elec 
tromagnetic wave having a wavelength not longer than 
400 nm ; and 

a third composite oxide that contains oxides containing 
aluminum , yttrium , and cerium and that emits light 
only when the third component oxide is irradiated with 
an electromagnetic wave having a wavelength not 
longer than 450 nm . 


