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Claims 

 

1.  An optical detection device comprises: 

a fluorescent lens having a light collecting area being a spherical, hemispherical, or 

cylindrical surface of the fluorescent lens, and a light outcoupling area; and 

a fluorophore dispersed throughout the light collecting area and the fluorescent lens, 

wherein the fluorophore is excitable by a light beam, which is incident at any position or angle 

in relation to the light collecting area, to produce a light emission,  

wherein the light outcoupling area is arranged to allow an extraction of the light emission 

from the fluorescent lens, wherein the light collecting area is larger than the light outcoupling 

area. 

 

2.  The optical detection device according to claim 1, wherein the light outcoupling area 

includes a butt coupling, a scattering centre, a non-spherical surface, a non-hemispherical 

surface, or a non-cylindrical surface.  

 

3.  The optical detection device according to claim 2, wherein the scattering centre 

includes a notch or a defect on the fluorescent lens.  

 

4.  The optical detection device according to claim 2, wherein the non-spherical surface, 

the non-hemispherical surface, or the non-cylindrical surface is a flat surface.  

 

5.  The optical detection device according to any one of claim 1 to claim 4, wherein the 

fluorescent lens includes a resin, and the fluorophore includes a down-conversion material for 

producing the light emission having a longer wavelength than the light beam, or an up-

conversion material for producing the light emission having a shorter wavelength than the   

light beam.  

 

6.  The optical detection device according to any one of claim 1 to claim 5, wherein the 

fluorescent lens includes a dichroic mirror applied thereto.  

 

7.  The optical detection device according to any one of claim 1 to claim 6, wherein the 

fluorescent lens is configured to focus the light beam, which is unabsorbed by the fluorophore, 

on the light outcoupling area. 
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8.  The optical detection device according to any one of claim 1 to claim 7, wherein the  

beam is a laser light beam, a light emitting diode (LED) irradiation, or a light beam having a 

modulation frequency that is slower than a decay rate of the fluorophore. 

 

9.  An optical detection system comprising: 

 the optical device according to any one of claim 1 to claim 8; and 

a photodetector having a light detection area optically coupled to the light outcoupling 

area to receive  the light emission,  

wherein the light collecting area of the fluorescent lens  is larger than the light detection 

area of the photodetector. 

 

10.   The optical detection system of claim 9, wherein the light outcoupling area is smaller 

than or equal to the light detection area. 

 

11.  The optical detection system of any one of claim 9 to claim 10, wherein a plane through 

the light outcoupling area and the light detection area is parallel to or co-planar with the light 

beam.    

 

12.  The optical detection system of any one of claim 9 to claim 10, wherein a plane through 

the light outcoupling area and the light detection area is substantially orthogonal or orthogonal 

to the light beam. 

 

13.  An optical detection method comprising: 

receiving a light beam incident at any position or angle in relation to a spherical surface 

of a fluorescent lens having a light collecting area being the spherical surface, and a light 

outcoupling area, wherein the fluorescent lens includes a fluorophore which is dispersed 

throughout the spherical surface and the fluorescent lens; and 

upon exciting the fluorophore by the light beam, producing a light emission and extracting 

the light emission through the light outcoupling area, wherein an area of the spherical surface 

is larger than the light outcoupling area. 

 

14.  The optical detection method according to claim 13, further comprising: 

receiving, by a light detection area of a photodetector, the light emission wherein the light 

detection is optically coupled to the light outcoupling area, wherein the area of the spherical 

surface is larger than the light detection area. 
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15.   The optical detection method of claim 14, wherein the light outcoupling area is smaller 

than or equal to the light detection area. 

 

16.  The optical detection method of any one of claim 14 to claim 15, wherein a plane 

through the light outcoupling area and the light detection area is parallel to or co-planar with 

the light beam.    

 

17.  The optical detection method of any one of claim 14 to claim 16, wherein a plane 

through the light outcoupling area and the light detection area is substantially orthogonal or  

orthogonal to the light beam. 

 

18.  The optical detection method according to claim 14, wherein prior to receiving the light 

beam, the method further comprises: 

 rotating both the fluorescent lens and the photodetector by up to 90º if the light beam 

is incident at any angle on the photodetector and prevented by the photodetector from 

incidence on the spherical surface of the fluorescent lens.   

 

19.  The optical detection method according to any one of claim 13 to claim 18, wherein 

extracting the light emission through the light outcoupling area includes:  

butt coupling the light emission;  

scattering the light emission from a notch or a defect on the fluorescent lens; or  

extracting the light emission through a flat surface on the fluorescent lens. 

 

20.  The optical detection method according to any one of claim 13 to claim 19, wherein 

producing the light emission includes:  

down-converting the light beam into the light emission having a longer wavelength than 

the light beam; or  

up-converting the light beam into the light emission having a shorter wavelength than the 

light beam. 

 

21.  The optical detection method according to any one of claim 13 to claim 20, wherein 

prior to extracting the light emission through the light outcoupling area, the method further 

comprising:  

reflecting, by a dichroic mirror applied to the spherical surface, the light emission to the 

light outcoupling area.  
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22.  The optical detection method according to any one of claim 13 to claim 21, further 

comprising: 

  without exciting the fluorophore, focussing the light beam, which is unabsorbed 

by the fluorophore, on the light outcoupling area.  

 

23.  The optical detection method according to any one of claim 13 to claim 22, wherein 

the light beam is a laser light beam, a light emitting diode (LED) irradiation, or a light beam 

having a modulation frequency that is slower than a decay rate of the fluorophore. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


