
































































1. A metrology system, comprising: an illumination source configured to generate an 

illumination beam having an input spectrum; a multi-channel spectral filter, comprising: two 

or more filtering channels having two or more spectral transmissivity distributions, wherein at 

least one of the two or more filtering channels includes a spectral filter; and a channel 

selector including at least one of an optical modulator or a polarization rotator configured to 

switch selected intensity fractions of the illumination beam into one or more selected filtering 

channels of the two or more filtering channels without modifying the input spectrum of the 

illumination beam, wherein the selected intensity fractions of the illumination beam directed 

to the one or more selected filtering channels have the same input spectrum as the 

illumination beam to provide independent filtering of the input spectrum by the one or more 

selected filtering channels, wherein the one or more selected filtering channels generate one 

or more filtered output beams based on the spectral transmissivity distributions of the one or 

more selected filtering channels; at least one beam combiner to combine illumination from 

the two or more filtering channels to a single optical column; a single focusing element to 

direct illumination from the two or more filtering channels in the single optical column to a 

sample; at least one adjustable beam deflector to selectively adjust an optical path of 

illumination from at least one filtering channel of the two or more filtering channels through 

the single focusing element to illuminate the sample at two or more selected locations; and 

two or more detectors to capture radiation from the two or more selected locations of the 

sample.  

2. The metrology system of claim 1, wherein the illumination source comprises: a spatially 

coherent illumination source.  

3. The metrology system of claim 2, wherein the spatially coherent illumination source 

comprises: a supercontinuum laser.  

4. The metrology system of claim 1, wherein the illumination source comprises: at least one 

of an arc lamp, a discharge lamp, an electrode-less lamp, or a laser-sustained plasma 

source.  

5. The metrology system of claim 1, wherein the channel selector comprises: at least one of 

a beamsplitter.  

6. The metrology system of claim 1, wherein the channel selector comprises: at least one of 

a waveplate or an electro-optic cell; and a polarizing beamsplitter.  

7. The metrology system of claim 1, wherein the channel selector includes an optical 

modulator comprising: at least one of an acousto-optic modulator, an electro-optic 

modulator, a galvanometer mirror, or a piezo-electric mirror.  

8. The metrology system of claim 1, wherein the spectral filter of at least one of the two or 

more filtering channels includes one or more tunable spectral filters.  
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9. The metrology system of claim 8, wherein the one or more tunable spectral filters 

comprise: at least one of a low-pass filter, a high-pass filter, a band-pass filter, or a band-

reject filter.  

10. The metrology system of claim 8, wherein the one or more tunable spectral filters 

comprise: one or more filter changers to secure one or more selectable discrete spectral 

filters.  

11. The metrology system of claim 8, wherein one or more filtering characteristics of the one 

or more tunable spectral filters are tunable based on at least one of an incident angle or an 

incident position of the selected intensity fraction of the illumination beam.  

12. The metrology system of claim 11, wherein the one or more filtering characteristics 

comprise: at least one of a spectral bandwidth, a center wavelength, or a transmissivity 

value.  

13. The metrology system of claim 8, further comprising: one or more translatable filter 

mounts to secure the one or more tunable spectral filters.  

14. The metrology system of claim 13, wherein at least one of the one or more translatable 

filter mounts comprises: a linearly translatable filter mount configured to adjust an incident 

position of the selected intensity fraction of the illumination beam on the one or more tunable 

filters.  

15. The metrology system of claim 13, wherein at least one of the one or more translatable 

filter mounts comprises: a rotationally translatable filter mount configured to adjust an 

incident angle of the selected intensity fraction of the illumination beam on the one or more 

tunable filters.  

16. The metrology system of claim 8, wherein a tunable filter of the one or more tunable 

filters comprises: a double grating monochromator.  

17. The metrology system of claim 16, wherein the double grating monochromator 

comprises: a first grating configured to spectrally disperse the selected intensity fraction of 

the illumination beam as a spatially-dispersed channel beam, wherein a dispersion of the 

first grating is configurable; a first optical lens, the first optical lens configured to focus the 

spectrally-dispersed channel beam at a focal plane, wherein a distribution of a spectrum of 

the spectrally-dispersed channel beam at the focal plane is determined by the dispersion of 

the first grating; a spatial filter located at the focal plane, wherein the spatial filter spatially 

filters the spectrum of the spectrally-dispersed channel beam; a second optical lens 

configured to collect the spectrally-dispersed channel beam transmitted from the spatial 

filter; and a second grating configured to remove the dispersion of the spectrally-dispersed 

channel beam.  
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18. The metrology system of claim 1, wherein at least one filtering channel of the two or 

more filtering channels includes an intensity modulator.  

19. The metrology system of claim 18, wherein the intensity modulator comprises: at least 

one of a shutter or a neutral density filter.  

20. The metrology system of claim 18, wherein the intensity modulator comprises: at least 

one of a waveplate or an electro-optic cell; and a polarizer.  

21. A multi-channel illumination source, comprising: an illumination source configured to 

generate an illumination beam having an input spectrum; and a multi-channel spectral filter 

comprising: two or more filtering channels having two or more spectral transmissivity 

distributions, wherein at least one of the two or more filtering channels includes a spectral 

filter; and a channel selector including at least one of an optical modulator or a polarization 

rotator configured to dynamically direct selected intensity fractions of the illumination beam 

into one or more selected filtering channels of the two or more filtering channels without 

modifying the input spectrum of the illumination beam, wherein the selected intensity 

fractions of the illumination beam directed to the one or more selected filtering channels 

have the same input spectrum as the illumination beam to provide independent filtering of 

the input spectrum by the one or more selected filtering channels, wherein the one or more 

selected filtering channels generate one or more filtered output beams based on the spectral 

transmissivity distributions of the one or more selected filtering channels and the input 

spectrum.  

22. The multi-channel illumination source of claim 21, wherein the illumination source 

comprises: a single illumination source.  

23. The multi-channel illumination source of claim 21, wherein the illumination source 

comprises: a spatially coherent illumination source.  

24. The multi-channel illumination source of claim 23, wherein the spatially coherent 

illumination source comprises: a supercontinuum laser.  

25. The multi-channel illumination source of claim 21, wherein the illumination source 

comprises: at least one of an arc lamp, a discharge lamp, an electrode-less lamp, or a laser-

sustained plasma source.  

26. The multi-channel illumination source of claim 21, further comprising: at least one beam 

combiner configured to combine illumination from the two or more filtering channels to a 

common output beam path to generate a combined filtered output beam.  

27. The multi-channel illumination source of claim 21, wherein the one or more selected 

filtering channels comprise: a single selected filtering channel at a given time, wherein the 

channel selector is configured to direct the illumination beam to the single selected filtering 

channel of the two or more filtering channels.  
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28. The multi-channel illumination source of claim 21, wherein the one or more selected 

filtering channels comprise: two or more simultaneously selected filtering channels, wherein 

the channel selector is configured to simultaneously direct selected intensity fractions of the 

illumination beam to the two or more simultaneously selected filtering channels to generate 

at least two filtered output beams.  

29. The multi-channel illumination source of claim 21, wherein the channel selector 

comprises: at least one of a waveplate or an electro-optic cell; and a polarizing beamsplitter.  

30. The multi-channel illumination source of claim 21, wherein the channel selector includes 

an optical modulator comprising: at least one of an acousto-optic modulator, an electro-optic 

modulator, a galvanometer mirror, or a piezo-electric mirror.  

31. The multi-channel illumination source of claim 21, wherein at least one filtering channel 

of the two or more filtering channels includes one or more tunable spectral filters.  

32. The multi-channel illumination source of claim 31, wherein the one or more tunable 

spectral filters comprise: at least one of a low-pass filter, a high-pass filter, a band-pass filter, 

or a band-reject filter.  

33. The multi-channel illumination source of claim 31, wherein the one or more tunable 

spectral filters comprise: one or more filter changers to secure one or more selectable 

discrete spectral filters.  

34. The multi-channel illumination source of claim 31, wherein one or more filtering 

characteristics of the one or more tunable spectral filters are tunable by based on at least 

one of an incident angle or an incident position of the selected intensity fraction of the 

illumination beam.  

35. The multi-channel illumination source of claim 34, wherein the one or more filtering 

characteristics comprise: at least one of a spectral bandwidth, a center wavelength, or a 

transmissivity value.  

36. The multi-channel illumination source of claim 31, further comprising: one or more 

translatable filter mounts to secure the one or more tunable spectral filters.  

37. The multi-channel illumination source of claim 36, wherein at least one of the one or 

more translatable filter mounts comprises: a linearly translatable filter mount configured to 

adjust an incident position of the selected intensity fraction of the illumination beam on the 

one or more tunable filters.  

38. The multi-channel illumination source of claim 36, wherein at least one of the one or 

more translatable filter mounts comprises: a rotationally translatable filter mount configured 

to adjust an incident angle of the selected intensity fraction of the illumination beam on the 

one or more tunable filters.  
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39. The multi-channel illumination source of claim 31, wherein a tunable filter of the one or 

more tunable filters comprises: a double grating monochromator.  

40. The multi-channel illumination source of claim 36, wherein the double grating 

monochromator comprises: a first grating configured to spectrally disperse the selected 

intensity fraction of the illumination beam as a spatially-dispersed channel beam, wherein a 

dispersion of the first grating is configurable; a first optical lens, the first optical lens 

configured to focus the spectrally-dispersed channel beam at a focal plane, wherein a 

distribution of a spectrum of the spectrally-dispersed channel beam at the focal plane is 

determined by the dispersion of the first grating; a spatial filter located at the focal plane, 

wherein the spatial filter spatially filters the spectrum of the spectrally-dispersed channel 

beam; a second optical lens configured to collect the spectrally-dispersed channel beam 

transmitted from the spatial filter; and a second grating configured to remove the dispersion 

of the spectrally-dispersed channel beam.  

41. The multi-channel illumination source of claim 21, wherein at least one filtering channel 

of the two or more filtering channels includes an intensity modulator.  

42. The multi-channel illumination source of claim 41, wherein the intensity modulator 

comprises: at least one of a shutter or a neutral density filter.  

43. The multi-channel illumination source of claim 41, wherein the intensity modulator 

comprises: at least one of a waveplate or an electro-optic cell; and a polarizer.  

44. A multi-channel spectral filter, comprising: two or more filtering channels having two or 

more spectral distributions, wherein at least one of the two or more filtering channels 

includes a spectral filter; and a channel selector including at least one of an optical 

modulator or a polarization rotator configured to switch selected intensity fractions of an 

illumination beam having an input spectrum into one or more selected filtering channels of 

the two or more filtering channels without modifying the input spectrum of the illumination 

beam, wherein the selected intensity fractions of the illumination beam directed to the one or 

more selected filtering channels have the same input spectrum as the illumination beam to 

provide independent filtering of the input spectrum by the one or more selected filtering 

channels, wherein the one or more selected filtering channels generate one or more filtered 

output beams based on the spectral transmissivity distributions of the one or more selected 

filtering channels and the input spectrum.  

45. The multichannel illumination source of claim 26, wherein at least one of the two or more 

filtering channels further include filtering-channel shutters to selectively pass the 

corresponding one or more filtered output beams.  

46. The multichannel illumination source of claim 45, wherein the illumination beam is 

linearly polarized, wherein the channel selector comprises: at least one non-polarizing 

beamsplitter, wherein the at least one beam combiner comprises: at least one additional 

non-polarizing beamsplitter, wherein the combined filtered beam is linearly polarized.  
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47. The multichannel illumination source of claim 46, wherein the multichannel illumination 

source further comprises: at least one of a waveplate or an electro-optic cell configured to 

selectively adjust a direction of polarization of the combined filtered beam; and a polarizing 

beamsplitter to split the combined filtered beam into two output channels based on the 

direction of polarization of the combined filtered beam, wherein portions of the combined 

filtered beam within the two output channels are linearly polarized along orthogonal 

polarization directions.  

48. The multichannel illumination source of claim 21, wherein the illumination beam is 

linearly polarized, wherein the two or more filtering channels comprise: a first filtering 

channel and a second filtering channel, wherein the channel selector is configured to divide 

the illumination beam between the two filtering channels.  

49. The multichannel illumination source of claim 48, further comprising: a first polarizing 

beamsplitter to split the first filtered beam into a first output channel and a second output 

channel based on the direction of polarization of the first filtered beam, wherein the first 

output channel and the second output channel are orthogonally polarized; and a second 

polarizing beamsplitter to split the second filtered beam into a third output channel and a 

fourth output channel based on the direction of polarization of the second filtered beam, 

wherein the third output channel and the fourth output channel are orthogonally polarized.  

50. The multi-channel illumination source of claim 21, wherein the channel selector includes 

a polarization controller comprising: at least one of a waveplate or an electro-optical cell. 

38


