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Abstract X-ray imaging technology has developed fast in spatial explorations. In order to obtain higher throughput
and larger effective area, Wolter— | nested telescope structure is usually adopted to focus and image the spatial X—
ray sources. Traditional optical analysis software is imperfect in the analysis of grazing incident system. Therefore,
programs are written using the MT_RAYOR tools to evaluate the image quality of Wolter X—ray nested telescope.
MT_RAYOR has an advantage of being general, accurate, convenient and fast in predicting grazing incident Wolter—
I nested structures. Based on MT_RAYOR, the structure parameters of nested conical telescope working at 0.2~
20 keV are designed, and detailed image quality analysis are presented, including the effective area, point spread
function, and encircled energy function. The system can achieve a stable effective area of about 500 cm® at
0.2~10 keV, and the effective area keeps above 250 cm” in hard X—ray region, thus, the system has a wide range of
working wavelength and good stability. Furthermore, the spokes and surface deformation profile are taken into
consideration in order to evaluate the effects on image quality. The results have directive significance to optimization
and assembling of the telescope system.
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Fig.1 Flow diagram of image quality analysis
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Table 1 Optics configuration of X-ray nested conical telescope

Parameter Value
Focal length /m 10
Maximum diameter /mm 191
Minimum diameter /mm 54
Conical shell length /mm 225
Gap about joint /mm 4
Mirror thickness /pm 200
Shells 133
Maximum graze angle /(°) 0.3

E 2 A2 R 2 A
Fig.2 Schematic diagram of nested structure
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Fig.3 Reflectivity curves of W/B,C multilayers at different grazing incident angles. The grazing incident angles of

the curves from top to bottom is 2.5.8 11,14 mrad, respectively
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Fig.4 On-axis effective area with spokes and without spokes Fig.5 Normalized effective areas against half field of view
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Fig.6 Reflecting surface deformation profile

0311002-4



DI S S

TEMT_RAYOR H15| A FR B 1 25, XF 10° 45 R k4738 i 5 75 28 DG BE FOGBE b0 (19 — 4k PSF 40
7 e 7Rt VR B Al 77 B ) G B T A SR A (RIR L 200 1 D BE 0 — 0 B B, O BE 0 e S 0 B 3 1 44 T
292 em, X FRGEN R A P EESEAT VRN BE 20 R U (HPD) B R 58 1) F o0 BER &1 8 i, v il 48
78 0 R 3 RO VR B Al 70 B X OB R R ZE R (BEF) . MG e R R X T, Y i M 0
BF, X 77 1) 31 S 00 3 0 6 BE TR AR 3 W R G BE TP 72 AR 24 2 em RS o FETHITE 12 25 RMS{H 6 pum Y15 00
T AL 0 R G Sy BEAR T IR B 557 0 3 S 0L 1 A1 O3 SR U AR 22 647 5 X OB 80 % RE L 4R P EE R AT
VEAL il B A3 #0337 56 BE Y 80 % fiE 1 73 i 4R 7E AR 29 3.2 mm F 11.5 mm Y [8 3R 14, 30 2 4037 14 %
6o A FBOCEE A JLAT 2R AR K

P 7 AR R3O 4 i 7 TR A, () 0°HL 375 (b)14' 1137
Fig.7 Spot diagram on focal plane and 2D histogram of PSF. (a)Source on—axis; (b) 14'full field of view
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Fig.8 Encircled energy fraction
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Fig.9 Mirror bending effects on spot diagram
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Fig.10 Mirror bending effects on HPD
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