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Abstract: In order to achieve high spatial resolution and narrow spectral bandwidth imaging of laser
plasma in updated SG-1I laser facility, the relations of the imaging quality of spherically bent crystal
with image distance, Bragg angle and backlit size were discussed. First, spherically bent crystal
imaging at diverse image distances, Bragg angles and backlit sizes were studied with a ray tracing
program X-LLAB. Then, a test experiment was carried out by using X-ray tube device. The results
show that better two-dimension image could be obtained at the image distance of equal resolution of
two dimensions, and larger the Bragg angle is, better the imaging is. Furthermore, smaller size of
backlit is also helpful to improve the imaging quality. The experiment result agrees well with the
expectation, a spatial resolution better than 14 pm in the image of the mesh. The results obtained
contribute to the optimization design of the spherically bent crystal imaging system and precision

diagnosis of laser plasma.
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Fig. 1 Schematic of spherically bent crystal imaging
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Tab. 1  Parameters for studying imaging performance
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Fig. 2 Simulation results of imaging at different image distances
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Fig.4 Simulation result of imaging at different backlit sizes

4 MK KB

YR IR A BT AR A SR X A
EIRGAET OF R 7 Ik S G, 52 56 2 Bk
3 PR . XFEAT AR N Cu, LU X R4S
K X GHEAE N TR R N 10 pm (948
JEL 0 A BEAT 15 O AR

®3 HEALTERAGURIESH
Tab.3 Experiment parameters of spherically bent

crystal imaging

Parameters Values Parameters Values
d,/pm 500 a/mm 140
Crystal Quartz 21 31 p/mm 440
2d/nm 0.308 2 0/ 88.7
period of

R/mm 250 100
mesh/pm
length of

A/nm 0.154 06 40
hole/pm

b/mm 1 166.7 M 8.3X

AT A AR B 38 BB 1 AR o B R L Jk
B UR T R A B 21 31, X B A B A% R
88. 7%, R BEHE AT S AR 0 AR AL, LA R AE
DT 1 o> BRI AT REAR A . O T ARAS LA Y

A Sy BEE R 5 mm (ALK BAZ 29N 2 mm
Y XS AAT B O ALER 1 500 pm. B AT 2L £
/N BRI LAY D AT sl oG ad d /. O Tl A
XS R AG AT PR BB i P B O 78 52 86 vh 5 D16 R
5715 A BE 440 mm, 35 8] B9 2 o
AR, ] TP AR AR AE Sy X5 2 0 A,
AL ZS (8] 73 B R N 25 pm,

Pl 5 Ca) S A S 6 14 S AR &5 2R o o IR RT LR
)75 W7 64 DO A% [R5, 55 181 3 Ca) B ASE 400 295 R AC AR
FrBREOLEE &SN, —H WS HMIFED ., K
5(h) & 5 Ca) WIS B A5 1 — 4 o 5 A il L
450 B2 i 2 b T (T B ) 10 96 ~ 90 06 Y B
SRR B3 HER AN T 14 pm,

0 3 10 15 20
Ximm

Ca) P03 52 3615 3 Y 190 4% 5006 1 %

(a)Backlit image of mesh acquired in experiment



% 11 SRR . 45 BRI 25 AR B D T R 550 2857

140

= e 1 5 # #®

2100} 097

g sof KSR X-LAB B BT 5 28 36 30 25

§ BUBTIE T 20 8 b 2 MO0 3 10 25 5 19 FE 10 3

" U400 SR T S 5 D R
2 01l SR I IR 1B T R (> 80°) 19 A i S

0 0.2 0.4 0.6 0.8 |
Position/mm

(b) A& ) — 2 5 B 3 A1 T &
(b) Intensity curve of image
5 BRI MR S g 45 21

Fig. 5 Result of spherically bent crystal imaging experiment
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