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Abstract Aiming at the demand on X-ray pulsar navigation and X-ray space communication, the multilayer nested
X-ray focusing optical device is developed and tested. Theoretical design of focusing lenses is carried out according to
the principle of grazing incidence, and key parameters of the focusing lenses are determined. The materials of
focusing lenses and the preparation technologies such as the coating process are discussed. The performance
parameters of the focusing lenses are tested respectively under the conditions of visible light and X-ray. The results
show that the spot diameter of visible light is 14 mm, the spot diameter of X-ray is 20 mm, and the focusing
efficiency is 30.2%. The effective area is 2400 mm® in a 10 m vacuum pipe when the photon energy is 1.5 keV.
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Fig. 1 Focusing principle of multilayer nested structure
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Fig. 2 Design sketch of X-ray focusing optical device Fig. 3 Simulation diagram of focal spot brightness
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Fig. 4 Theoretical effective area of X-ray focusing optical device
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Fig. 7 Photographs of assembled X-ray focusing optical device

S S PR AR AL XS TR AU A AF TR A D' A% % L5 AT DL D' S R [ 0N A A S A R L T
T 5 2R O o SR R TR

TESCHG & b 8 2 AT LA 5 RO W A F AT R B Tt REOL SRR 2R T
P AL 7 B E T  E RT CE DE BR RO R AR R AR O RS A% SO R L R BOE BE R f A O R
AR 07 B A B SR AR A 1 A i ) B R O SR BEOL A SR A S PR AR R /. RN ARBE DY 114 om, £
BEEARN 14 mm, SEEAE R 8 PR,

focusing P
collimator device

B8 B AR AR T G %
Fig. 8 Measurement equipment diagram of focusing optical device under visible light condition
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