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Abstract Through using focusing capillary. the extreme ultraviolet (EUV) light source of collimator is channelled
out of flange, and the light beam's divergence angle is controlled to match the collimator’s aperture angle. This
article analyzes and calculates the case of directly using a light source to illuminate target disk and the light beam
cannot cover the diameter of the effective primary mirror. Focusing capillary can make the light beam cover the
aperture angle of collimator and the two states of the EUV collimator with and without capillary are tested. The
results show that using focusing capillary can expand light beam's divergence angle. Besides, the maximum number
of photons without capillary is close to 1X10° and the maximum number of photons with capillary can reach 1X10*.
The testing data show that the EUV focusing capillary’s transmission efficiency can achieve 10% to meet technical
index of EUV collimator.
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Fig. 1 Extreme ultraviolet collimator’s structure
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Fig. 2 Diagram of pipe inner total reflection
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Fig. 3 Extreme ultraviolet focusing capillary
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Fig. 4 Main parameters of the extreme ultraviolet focusing capillary
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Fig. 5 Extreme ultraviolet collimator’s structure with focusing capillar
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Table 1 Testing data of the case with capillary

Counting average /(photon/s)

Position of detector /mm

Through hole 18 pm grid 30 pm grid 60 pm grid 120 pm grid

0 5039.0 110.2 116.5 72.4 65. 6
20 8340. 8 314.6 309. 8 198.1 166. 9
40 11393.4 682.0 694.7 409. 8 300. 9
60 12334. 8 922.3 976. 8 622.6 688. 5
80 8487.6 897.0 798.1 566. 8 457. 8
100 6252. 4 642.9 527.0 388.0 366. 3
120 3847.0 443.7 326. 4 266.0 240. 4
140 2509. 4 312.0 219.6 177.9 163. 7
160 1752. 2 246. 8 160.7 127.1 117.5
180 1194. 6 194.7 104.7 78.3 83.4
200 662.8 119.9 65.0 46.5 39. 8
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Fig. 7 Curves of testing data of the case with capillary
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Table 2 Testing data of the case without capillary

Photon number /(photon/s)

Position of detector /mm

Through hole 18 pm grid

0 798.9 20. 8
20 1839. 4 21.8
40 6741.7 32.0
60 57479. 4 42.6
80 62202. 3 83.6
100 68714.6 301. 8
120 77849.9 770.4
140 85748. 3 2666. 2
160 87462.7 1785.0
180 88962. 0 456. 8
200 80409. 7 212.0
220 2328.0 50. 2
240 398. 6 5.6
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without capillary
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