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CLAIMS 

1. A mirror arrangement for a magneto-optical trap, the mirror arrangement

comprising: 

a first deflector mirror; 

a second deflector mirror; 

a first combiner mirror; and  

a second combiner mirror, 

the first deflector mirror being arranged to deflect part of a source beam, from 

a direction along an optical axis of the mirror arrangement to a first deflected direction, 

in a first plane, towards the first combiner mirror, as a first deflected beam, 

the first combiner mirror being arranged to deflect the first deflected beam, in a 

first orthogonal direction in the first plane which is orthogonal to the direction of the 

source beam, as a first orthogonal beam, 

the second deflector mirror being arranged to deflect part of the source beam, 

from the direction along the optical axis of the mirror arrangement, to a second 

deflected direction, in the first plane, towards the second combiner mirror, as a second 

deflected beam, 

the second combiner mirror being arranged to deflect the second deflected 

beam, in a second orthogonal direction in the first plane which is orthogonal to the 

direction of the source beam, as a second orthogonal beam, 

wherein the second combiner mirror is arranged to deflect the first orthogonal 

beam as a first re-deflected beam in a direction towards the second deflector mirror, 

the second deflector mirror is arranged to deflect the first re-deflected beam as part of 

an outgoing beam in a direction opposing the direction of the source beam, the first 

combiner mirror is arranged to deflect the second orthogonal beam as a second re-

deflected beam in a direction towards the first deflector mirror, and the first deflector 

mirror is arranged to deflect the second re-deflected beam as part of the outgoing 

beam, such that the source beam and the outgoing beam form a first counter 

propagating beam pair in a trap location and the first orthogonal beam and the second 

orthogonal beam form a second counter propagating beam pair in the trap location 

which is orthogonal to the first counter propagating beam pair. 
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2. The mirror arrangement according to claim 1, wherein the first deflector mirror

and the second deflector mirror are adjacent to one another. 

3. The mirror arrangement according to claim 2, wherein a cut out section is

provided between the first deflector mirror and the second deflector mirror. 

4. The mirror arrangement according to claim 3, wherein the cut out section is in

the form of hole or a slit. 

5. The mirror arrangement according to any preceding claim, further comprising:

a third deflector mirror;

a fourth deflector mirror;

a third combiner mirror; and

a fourth combiner mirror,

the third deflector mirror being arranged to deflect part of a source beam, from

the direction along the optical axis of the mirror arrangement to a third deflected 

direction, in a second plane which is perpendicular to the first plane, towards the third 

combiner mirror, as a third deflected beam, 

the third combiner mirror being arranged to deflect the third deflected beam, in 

a third orthogonal direction in the second plane which is orthogonal to the direction of 

the source beam, as a third orthogonal beam, 

the fourth deflector mirror being arranged to deflect part of the source beam, 

from the direction along the optical axis of the mirror arrangement, to a fourth deflected 

direction, in the second plane, towards the fourth combiner mirror, as a fourth deflected 

beam, 

the fourth combiner mirror being arranged to deflect the fourth deflected beam, 

in a fourth orthogonal direction in the second plane which is orthogonal to the direction 

of the source beam, as a fourth orthogonal beam, 

wherein the fourth combiner mirror is arranged to deflect the third orthogonal 

beam as a third re-deflected beam in a direction towards the fourth deflector mirror, 

the fourth deflector mirror is arranged to deflect the third re-deflected beam as part of 

the outgoing beam in the direction opposing the direction of the source beam, the third 

combiner mirror is arranged to deflect the fourth orthogonal beam as a fourth re-

deflected beam in a direction towards the third deflector mirror, and the third deflector 
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mirror is arranged to deflect the fourth re-deflected beam as part of the outgoing beam, 

such that the third orthogonal beam and the fourth orthogonal beam form a third 

counter propagating beam pair in the trap location which is orthogonal to the first 

counter propagating beam pair and the second counter propagating beam pair. 

6. The mirror arrangement according to claim 5, wherein the first deflector mirror,

the second deflector mirror, the third deflector mirror and the fourth deflector mirror 

are adjacent to one another. 

7. The mirror arrangement according to claim 6, wherein the first deflector mirror,

the second deflector mirror, the third deflector mirror and the fourth deflector mirror 

form a pyramid shape. 

8. The mirror arrangement according to claim 7, wherein a cut out section is

provided between the first deflector mirror, the second deflector mirror, the third 

deflector mirror and the fourth deflector mirror. 

9. The mirror arrangement according to any one of claims 3, 4, 7 or 8, wherein a

retro-mirror is provided to retro-reflect a light beam passing through the cut out section. 

10. The mirror arrangement according to claim 9, further comprising a waveplate

configured to change a polarization of the light beam passing through the cut out 

section. 

11. The mirror arrangement according to any preceding claim, wherein the first

counter propagating beam pair, the second counter propagating beam pair and the 

third counter propagating beam pair (if applicable) are orthogonal within a tolerance of 

1 degree, preferably within a tolerance of 0.1 degrees and more preferably within a 

tolerance of 0.01 degrees.  

12. The mirror arrangement according to any preceding claim, further comprising a

quarter wave plate arranged between the deflector mirrors and the combiner mirrors. 
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13. The mirror arrangement according to claim 12, wherein the quarter wave plate

is provided as a plurality of quarter wave plate sections each provided parallel to a 

respective deflector mirror. 

14. The mirror arrangement according to claim 12, wherein the quarter wave plate

is provided as a plurality of quarter wave plate sections each provided parallel to a 

respective combiner mirror.  

15. A magneto-optical trap comprising the mirror arrangement according to any

preceding claim. 

16. The magneto-optical trap according to claim 15, further comprising a vacuum

chamber, wherein the mirror arrangement is provided within the vacuum chamber. 

17. The magneto-optical trap according to claim 15, wherein the mirror

arrangement is provided as a single structure. 

18. The magneto-optical trap according to claim 15, further comprising a vacuum

chamber, wherein the mirror arrangement is provided outside the vacuum chamber. 

19. The magneto-optical trap according to claim 18, wherein the mirror

arrangement is provided as a plurality of separate components. 

20. The magneto-optical trap according to any one of claims 15 to 19, further

comprising a source of gaseous atoms arranged to emit a stream of atoms through a 

gap between a defector mirror and a combiner mirror of the mirror arrangement. 
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