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WHAT IS CLAIMED IS:

1. A beam positioner, comprising:

a first acousto-optic (AO) deflector (AOD) operative to diffract an incident beam of

linearly polarized laser light to produce a diffracted beam, wherein the first AOD has a first

diffraction axis; and

at least one phase-shifting reflector arranged within a beam path along which the

diffracted beam is propagatable from the first AOD, wherein the at least one phase-shifting

reflector is configured and oriented to rotate the plane of polarization of light diffracted by the

first AOD.

2. The beam positioner of claim 1, further comprising a second AOD arranged within the

beam path and operative to diffract an incident beam of linearly polarized laser light to produce a

diffracted beam, wherein the second AOD has a second diffraction axis, wherein the at least one

phase-shifting reflector is arranged between the first AOD and the second AOD.

3. The beam positioner of claim 2, wherein the first diffraction axis is parallel to the second

diffraction axis.

4. The beam positioner of claim 2, wherein the first diffraction axis is perpendicular to the

second diffraction axis.

5. The beam positioner of claim 2, further comprising at least one zero phase-shift reflector

arranged within the beam path between the first AOD and the second AOD.

6. The beam positioner of claim 1, wherein the at least one phase-shifting reflector includes

a half-wave phase-shifting reflector.

7. The beam positioner of claim 1, wherein the at least one phase-shifting reflector includes

two quarter-wave phase-shifting reflectors.
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8. The beam positioner of claim 7, wherein the two quarter-wave phase-shifting reflectors

includes:

a first quarter-wave phase-shifting reflector having a first reflector surface; and a

a second quarter-wave phase-shifting reflector having a second reflector surface,

wherein the first quarter-wave phase-shifting reflector and the second quarter-wave

phase-shifting reflector are oriented relative to one another such that a surface normal of the first

reflector surface is perpendicular to a surface normal of the second reflector surface.

9. The beam positioner of claim 7, wherein the two quarter-wave phase-shifting reflectors

includes:

a first quarter-wave phase-shifting reflector having a first reflector surface; and

a second quarter-wave phase-shifting reflector having a second reflector surface,

wherein the first quarter-wave phase-shifting reflector and the second quarter-wave

phase-shifting reflector are oriented relative to one another such that a surface normal of the first

reflector surface is parallel to a surface normal of the second reflector surface.

10. The beam positioner of claim 1, further comprising at least one galvanometer mirror

arranged within the beam path, wherein the at least one phase-shifting reflector is arranged

between the first AOD and the galvanometer mirror.

11. The beam positioner of claim 1, wherein the orientation of the at least one phase-shifting

reflector is fixed relative to the first AOD.

12. The beam positioner of claim 1, wherein the orientation of the at least one phase-shifting

reflector is variable relative to the first AOD.

13. The beam positioner of claim 1, wherein the first AOD includes an AO cell formed of a

material including germanium.

14. The beam positioner of claim 1, wherein the first AOD includes an AO cell formed of a

material including quartz.
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15. The beam positioner of claim 1, wherein the at least one phase-shifting reflector is

formed of a material including at least one material selected from the group consisting of silicon

and copper.

16. The beam positioner of claim 1, wherein the first diffraction axis is parallel to the plane

of polarization of the linearly polarized laser light.

17. The beam positioner of claim 1, wherein the first diffraction axis is perpendicular to the

plane of polarization of the linearly polarized laser light.

18. A multi-axis beam positioner, comprising:

a first acousto-optic (AO) deflector (AOD) operative to deflect a beam path, along which

a beam of laser light is propagatable from the first AOD, within a first scan field extending along

a first axis;

a second AOD arranged within the beam path and operative to deflect the beam path

within a second scan field extending along a second axis; and

a phase retarder arranged within the beam path at a location between the first AOD and

the second AOD, wherein the phase retarder includes at least one phase-shifting reflector,

wherein the first AOD, the second AOD and the phase retarder are arranged such that the

first scan field is projectable onto the second AOD such that the first axis of the first scan field is

rotated relative to the second axis of the second scan field.

19. A multi-axis beam positioner, comprising:

a first acousto-optic (AO) deflector (AOD) operative to deflect a beam path, along which

a beam of laser light is propagatable from the first AOD, within a first scan field extending along

a first axis;

a second AOD arranged within the beam path and operative to deflect the beam path

within a second scan field extending along a second axis; and

a phase retarder arranged within the beam path at a location between the first AOD and

the second AOD, wherein the phase retarder includes a transmissive phase-shifting plate;
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wherein the first AOD, the second AOD and the phase retarder are arranged such that the

first scan field is projectable onto the second AOD such that the first axis of the first scan field is

rotated relative to the second axis of the second scan field.

20. The multi-axis beam positioner of claim 19, wherein the transmissive phase-shifting plate

includes a structured-diamond half-wave plate.

21. A beam positioner, comprising:

a first acousto-optic (AO) deflector (AOD) operative to deflect a beam path, along which

a beam of laser light is propagatable from the first AOD, within a first scan field extending along

a first axis;

a second AOD arranged within a beam path along which a beam of laser light is

propagatable from the first AOD arranged within the beam path and operative to deflect the

beam path within a second scan field extending along a second axis;

a phase retarder arranged within the beam path between the first AOD and the second

AOD; and

a mirror arranged within the beam path between the first AOD and the second AOD,

wherein the first AOD, the second AOD and the phase retarder are arranged such that the

first scan field is projectable onto the second AOD such that the first axis of the first scan field is

rotated relative to the second axis of the second scan field,

wherein the first AOD, second AOD, phase retarder and mirror are arranged such that the

beam of laser light is propagatable out of the second AOD in a direction that is at least generally

opposite to a direction in which the beam of laser light is incident upon the first AOD.

22. The beam positioner of claim 2, further comprising an optical relay system arranged

within the beam path between the first AOD and the second AOD.

23. The beam positioner of claim 22, wherein the at least one phase-shifting reflector is

arranged between the first AOD and the optical relay system.



°25

24. The beam positioner of claim 22, wherein the at least one phase-shifting reflector is

arranged between the second AOD and the optical relay system.

25. The beam positioner of claim 22, wherein the optical relay system includes a pair of

lenses and wherein the at least one phase-shifting reflector is arranged between the pair of lenses

of the optical relay system.

26. The multi-axis beam positioner of claim 18, wherein the first AOD, the second AOD and

the phase retarder are arranged such that the first scan field is projectable onto the second AOD

such that the first axis of the first scan field is perpendicular to the second axis of the second scan

field.

27. The multi-axis beam positioner of claim 18, wherein the first AOD is operative to deflect

the beam path about a first rotation axis, wherein the second AOD is operative to deflect the

beam path about a second rotation axis, and wherein the first rotation axis is parallel to the

second rotation axis.

28. The multi-axis beam positioner of claim 18, wherein the first AOD is operative to deflect

the beam path about a first rotation axis, wherein the second AOD is operative to deflect the

beam path about a second rotation axis, and wherein the first rotation axis is perpendicular to the

second rotation axis.

29. The multi-axis beam positioner of claim 18, further comprising at least one zero phase-

shift reflector arranged within the beam path between the first AOD and the second AOD.

30. The multi-axis beam positioner of claim 18, wherein the at least one phase-shifting

reflector includes a half-wave phase-shifting reflector.

31. The multi-axis beam positioner of claim 18, wherein the at least one phase-shifting

reflector includes two quarter-wave phase-shifting reflectors.
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32. The multi-axis beam positioner of claim 31, wherein the two quarter-wave phase-shifting

reflectors includes:

a first quarter-wave phase-shifting reflector having a first reflector surface; and a

a second quarter-wave phase-shifting reflector having a second reflector surface,

wherein the first quarter-wave phase-shifting reflector and the second quarter-wave

phase-shifting reflector are oriented relative to one another such that a surface normal of the first

reflector surface is perpendicular to a surface normal of the second reflector surface.

33. The multi-axis beam positioner of claim 31, wherein the two quarter-wave phase-shifting

reflectors includes:

a first quarter-wave phase-shifting reflector having a first reflector surface; and

a second quarter-wave phase-shifting reflector having a second reflector surface,

wherein the first quarter-wave phase-shifting reflector and the second quarter-wave

phase-shifting reflector are oriented relative to one another such that a surface normal of the first

reflector surface is parallel to a surface normal of the second reflector surface.

34. The multi-axis beam positioner of claim 18, further comprising at least one galvanometer

mirror arranged within the beam path, wherein the at least one phase-shifting reflector is

arranged between the first AOD and the galvanometer mirror.

35. The multi-axis beam positioner of claim 18, wherein the orientation of the at least one

phase-shifting reflector is fixed relative to the first AOD.

36. The multi-axis beam positioner of claim 18, wherein the orientation of the at least one

phase-shifting reflector is variable relative to the first AOD.


