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CLAIMS 

1. An imaging system, comprising: 

a light source; 

a first focusing lens positioned to focus a beam from the light source to a beam waist at a 

predetermined location along an optical path of the beam in the imaging system; 

a beam splitter positioned relative to the first focusing lens to receive the beam from the first 

focusing lens and to create first and second beams; 

a second focusing lens positioned to receive the first and second beams output by the beam 

splitter, to focus the received first and second beams to a spot sized dimensioned to fall within a sample 

to be imaged, and further positioned to receive first and second beams reflected from the sample; 

an image sensor positioned to receive the light beams reflected from the sample, the 

predetermined location of the beam waist selected to balance diameters of the light beams that 

propagate from the sample to the image sensor; and 

a roof prism positioned in the optical path between the second focusing lens and the image 

sensor, the roof prism having two prism halves, the roof prism dimensioned to refract the first and 

second beams reflected from the sample to converge on to the image sensor based on an angle of each 

of the two prism halves. 

2. The imaging system of claim 1, wherein the light source comprises a laser and an optical fiber 

comprising first and second ends, the first end of the optical fiber connected to receive output from the 

laser, wherein the first focusing lens is positioned at a predetermined distance from the second end of 

the optical fiber. 
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3. The imaging system of claim 2, wherein the predetermined distance between the first focusing 

lens and the second end of the optical fiber is determined using the focal length of the lens to place the 

beam waist at the predetermined location along the optical path of the beam. 

4. The imaging system of claim 2, further comprising a mounting structure to house the first 

focusing lens and to maintain a spatial relationship between the first focusing lens and the second end 

of the optical fiber, the mounting structure comprising:  

a body portion defining a cavity; and 

an insert slidably mounted within the cavity of the body portion, wherein the insert includes a 

cylindrical cavity comprising a first end adjacent the first focusing lens and a second end and adjacent 

the second end of the optical fiber, further wherein the insert is linearly adjustable within the cavity to 

change the distance between the first focusing lens and the second end of the optical fiber. 

5. The imaging system of claim 4, further comprising a locking mechanism to fix a position of the 

insert within the body portion. 

6. The imaging system of claim 1, wherein the first focusing lens is a Plano convex lens. 

7. The imaging system of claim 1, wherein the predetermined location along the optical path of the 

beam for the beam waist is between about 600 mm and 800 mm. 

8. The imaging system of claim 1, wherein the predetermined location along the optical path of the 

beam for the beam waist is chosen such that the spot sizes on the image sensor of the first and second 

beams reflected from the sample are within 3-10 pixels of each other. 
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9. The imaging system of claim 1, wherein the predetermined location along the optical path of the 

beam for the beam waist is chosen such that the spot sizes on the image sensor of the first and second 

beams reflected from the sample are within 4-7 pixels of each other.    

10. The imaging system of claim 1, wherein the predetermined location along the optical path of the 

beam for the beam waist is chosen such that the spot sizes on the image sensor of the first and second 

beams reflected from the sample are within 5 pixels of each other. 

11. The imaging system of claim 1, wherein the predetermined location along the optical path of the 

beam for the beam waist is chosen such that the spot sizes on the image sensor of the first and second 

beams reflected from the sample are no greater than about 330 µm in diameter.   

12. The imaging system of claim 1, wherein the predetermined location along the optical path of the 

beam for the beam waist is chosen such that the spot sizes on the image sensor of the first and second 

beams reflected from the sample are no greater than 495 µm in diameter.  

13. The imaging system of claim 1, wherein the predetermined location along the optical path of the 

beam for the beam waist is chosen such that the spot sizes on the image sensor of the first and second 

beams reflected from the sample are within a range of about 200 µm to 500 µm in diameter. 

14. The imaging system of claim 1, wherein the predetermined location along the optical path of the 

beam for the beam waist is chosen such that the spot sizes on the image sensor of the first and second 

beams reflected from the sample are no greater than 60 pixels in diameter. 

15. The imaging system of claim 1, wherein the predetermined location along the optical path of the 

beam for the beam waist is chosen such that the spot sizes on the image sensor of the first and second 

beams reflected from the sample are no greater than 90 pixels in diameter. 



-57- 

 

16. The imaging system of claim 1, wherein the predetermined location along the optical path of the 

beam for the beam waist is chosen such that the spot sizes on the image sensor of the first and second 

beams reflected from the sample are between 40 and 90 pixels in diameter.  

17. The imaging system of claim 1, wherein the predetermined location along an optical 

path of the beam waist is within the second focusing lens. 


