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CLAIMS 

 

 1. An image guide fiber comprising a plurality of cores and a clad which is 

common to the plurality of cores, wherein  

 the cores and the clad are each made of multi-component glass,  5 

 the image guide fiber has a numerical aperture NA in the range of 0.70 to 0.90,  

 a linear thermal expansion coefficient difference ∆α, which is a value obtained 

by subtracting a linear thermal expansion coefficient α2 at from 100 °C to 300 °C of a 

clad glass of the clad, from a linear thermal expansion coefficient α1 at from 100 °C to 

300 °C of a core glass of the cores, is in the range of − 3 × 10
-7
 / °C to 15 × 10

-7
 / °C,  10 

 a glass-transition temperature Tg1 of the core glass is higher than a glass-

transition temperature Tg2 of the clad glass,  

 in a section of the image guide fiber, a core occupancy area ratio is 25 % or 

more, where the core occupancy area ratio is a ratio of a total area of the plurality of 

cores to an area of a screen portion defined by an outer circumferential edge of the clad, 15 

and  

 in the section of the image guide fiber, a pixel density is 0.1 pixel / µm
2
 or more, 

where the pixel density is the number of pixels per unit area of the screen portion, 

wherein  

 the core glass has  20 

 a refractive index nd1 in the range of 1.690 to 1.745,  

 the glass-transition temperature Tg1 of 605 °C or more, and  

 the linear thermal expansion coefficient α1 at from 100 °C to 300 °C of 86 × 10
-7
 

/ °C or more.  

 25 

 2. An image guide fiber comprising a plurality of cores and a clad which is 

common to the plurality of cores, wherein  

 the cores and the clad are each made of multi-component glass,  

 the image guide fiber has a numerical aperture NA in the range of 0.70 to 0.90,  

 a linear thermal expansion coefficient difference ∆α, which is a value obtained 30 

by subtracting a linear thermal expansion coefficient α2 at from 100 °C to 300 °C of a 

clad glass of the clad, from a linear thermal expansion coefficient α1 at from 100 °C to 
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300 °C of a core glass of the cores, is in the range of − 3 × 10
-7
 / °C to 15 × 10

-7
 / °C,  

 a glass-transition temperature Tg1 of the core glass is higher than a glass-

transition temperature Tg2 of the clad glass,  

 in a section of the image guide fiber, a core occupancy area ratio is 25 % or 

more, where the core occupancy area ratio is a ratio of a total area of the plurality of 5 

cores to an area of a screen portion defined by an outer circumferential edge of the clad, 

and   

 in the section of the image guide fiber, a pixel density is 0.1 pixel / µm
2
 or more, 

where the pixel density is the number of pixels per unit area of the screen portion, 

 wherein the core glass has a composition,  10 

 expressed in mol %, containing  

 SiO2: 36 % to 48 %,  

 B2O3: 7 % to 19 %,  

 Al2O3: 0 % to 3.5 %,  

 ZnO: 0 % to 4 %, 15 

 CaO: 0 % to 4.5 %, 

 SrO: 0 % to 4.5 %, 

 BaO: 20 % to 33 %, 

 La2O3: 4 % to 8 %, 

 Ta2O5: 0.5 % to 3.5 %, 20 

 ZrO2: 0.5 % to 7 %, 

 Li2O: 0 % to 8 %, 

 Na2O: 0 % to 5 %, and 

 K2O: 0 % to 5 %, wherein 

 a total percentage of Li2O, Na2O, and K2O is from 0 % to 8 %.  25 

 

 3. An image guide fiber comprising a plurality of cores and a clad which is 

common to the plurality of cores, wherein  

 the cores and the clad are each made of multi-component glass,  

 the image guide fiber has a numerical aperture NA in the range of 0.70 to 0.90,  30 

 a linear thermal expansion coefficient difference ∆α, which is a value obtained 
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by subtracting a linear thermal expansion coefficient α2 at from 100 °C to 300 °C of a 

clad glass of the clad, from a linear thermal expansion coefficient α1 at from 100 °C to 

300 °C of a core glass of the cores, is in the range of − 3 × 10
-7
 / °C to 15 × 10

-7
 / °C,  

 a glass-transition temperature Tg1 of the core glass is higher than a glass-

transition temperature Tg2 of the clad glass,  5 

 in a section of the image guide fiber, a core occupancy area ratio is 25 % or 

more, where the core occupancy area ratio is a ratio of a total area of the plurality of 

cores to an area of a screen portion defined by an outer circumferential edge of the clad, 

and   

 in the section of the image guide fiber, a pixel density is 0.1 pixel / µm
2
 or more, 10 

where the pixel density is the number of pixels per unit area of the screen portion, 

 wherein the clad glass has  

 a refractive index nd2 in the range of 1.490 to 1.530,  

 the glass-transition temperature Tg2 of 570 °C or less, and  

 the linear thermal expansion coefficient α2 at from 100 °C to 300 °C of 95 × 10
-7
 15 

/ °C or less.  

 

 4. An image guide fiber comprising a plurality of cores and a clad which is 

common to the plurality of cores, wherein  

 the cores and the clad are each made of multi-component glass,  20 

 the image guide fiber has a numerical aperture NA in the range of 0.70 to 0.90,  

 a linear thermal expansion coefficient difference ∆α, which is a value obtained 

by subtracting a linear thermal expansion coefficient α2 at from 100 °C to 300 °C of a 

clad glass of the clad, from a linear thermal expansion coefficient α1 at from 100 °C to 

300 °C of a core glass of the cores, is in the range of − 3 × 10
-7
 / °C to 15 × 10

-7
 / °C,  25 

 a glass-transition temperature Tg1 of the core glass is higher than a glass-

transition temperature Tg2 of the clad glass,  

 in a section of the image guide fiber, a core occupancy area ratio is 25 % or 

more, where the core occupancy area ratio is a ratio of a total area of the plurality of 

cores to an area of a screen portion defined by an outer circumferential edge of the clad, 30 

and   
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 in the section of the image guide fiber, a pixel density is 0.1 pixel / µm
2
 or more, 

where the pixel density is the number of pixels per unit area of the screen portion, 

 wherein the clad glass has a composition,  

 expressed in mol %, containing  

 SiO2: 46 % to 67 %, 5 

 B2O3: 7 % to 20 %, 

 Al2O3: 1 % to 15 %, 

 MgO: 0 % to 12 %, 

 CaO: 0 % to 10 %, 

 ZnO: 0 % to 11 %, 10 

 Li2O: 0 % to 6 %, 

 Na2O: 2 % to 20 %, and 

 K2O: 0 % to 9 %, wherein 

 a total percentage of MgO, CaO, and ZnO is from 3 % to 14 %, and  

 a total percentage of Li2O, Na2O, and K2O is from 6 % to 24 %.  15 

 


