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Abstract: A novel spherically bent crystal analyzer was developed based on the X-ray Bragg diffraction
theory to study and diagnose the distribution, stability and the shape of a plasma of pellet implosion in
the Inertial Confinement Fusion (ICF). The key component of the crystal analyzer is a spherically
bent o-quartz crystal with a radius of 143. 3 mm. The spherically bent a-quartz crystal was used to car-
ried out a monochromatic X-ray backlighting imaging experiment in the Research Center of Laser Fu-
sion, China Academy of Engineering Physics(CAEP). The clear two-dimensional monochrome X-ray
backlighting image of a chrome target was obtained on an imaging plane of 40 mm X 30 mm. By analy-
zing the spectral information of a sagittal direction in the experiment, it is demonstrated that the

spherically bent a-quartz crystal shows his spatial resolution to be 83.3 pm and it could be used for
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research of the monochromatic X-ray backlighting imaging.

Key words: spectroscopy;spherically bent crystal; X-ray imaging;spatial resolution

1 3 =7

1 ORAN T AFE T SUN -2 EE IR N3
SETRXHE. X HEPEEEENEL .
BERLSL TR v AR R AR R RS & R
TR 0] il A5 1 TR X AT R 12 I A
TR H R X G LS ARG ST AR N
Xof A X OGRS AR BOR AT S0t A I 5 %
B Wolter & fliE (K-B I S8 v LA &5 OBk
R ARAG R 2> PR = (5 R L (H X 2R B L &
SR P B T FLAE AR R BB AR AR AR K T
ORI KN 5 AR B R R, A SRR R
‘ge g AT AR R ACEH R X § 4
LW IR BA BRI USROG DL R
KRR HE 37 RV R 1) 5 (8] 4 9% 0 200 o T L 22 2
ot AL T (. 25l o A AR R 8 R AR O 29 R R
7L G A7 B A Ok R rp SRR R A Y XA 2 4k
A0 o AR BT BE RO T X S & RS 2
WTES O T I R A A A T R R A I
3 o XoF AN [ F [ B 1 BUAR 0 A BE 0% AT 55 8 1
WAREEMF Y. & —FE X AE X & E
B CBRL W k.

BT BRI X5 2 A0 S 500
KL X Lk 4R M A . Uschmann 557 ]
Si Fl Ge BYBUHH TH S AR BE SN 4H G 15 8] T Ar 555
F & ArLy, F1 ArHe, & 41 X 4 2k 19 = 4t 5%
B Aglitskiy 45 ) BRI f (4 78 38 [ i 45 52
%% Nike BOG% B (A SiHe, X 3 £ I 45 21
T CH V187 06 g e 5 =2 Kk il 3 b 45
F) 2~3 pm AR5 (8] 4y PERD A SCHT A BR
1025 A o AT 8, Bl oA 5 AR K (2d = 0. 2749
nm) Fl & 14 G JE 21 R BR T ALl 2 AR O 143, 3
mm, F2E7E b E TR 3T e O IR S W 5
POBEREST T TFRER N 5. 4 keVCr 1Y 5
o X2 6 R 92 5 B WOk B B R TP R
M A5 2 1 I M X5 4k g

2 Fhmipegit

BRTAT S & AT O MR AR G0 A R AR X5
LR AT WA AT SRR . 2 X SR L 0 AR 5 TR S
PR o i T [ A9 5 2 9 O e 22 O X5 R K A
AR IR o AH 408 T P AT S £ 22 TR AH B3 L A A ]
B I i TR 9 S S TR A R . L2
X ST LT T A AR A% I A AR A S S

nA=2dsin 4 , (D
K A WAG X G d Ry b T B A BE S, 0
Ry AR R Ao O ROR .

AR S BR AT 6 AR U T 2R 2 2
BB E R . B 22 B AR AT AR A 2 R AR A A
kAP LB ER X BRI X P22 ad Bk
TE 25" o S & B AL R A R A A S 5 TE B 22 R
B — DA AR SR A B 2% (B P R T AE P T
JIT A i P 32 240 3 S B AR SO B A e A A
AR X AP 2 A HOT. £ EEY 20
1A B SIS TR 5 A — [ B A X R
FEAENCTTE B LB 1) o 3RS i 44 al [m] B 78
TP T I T A S L AR 9SS AT A 2 A
BRI s AR R

Spherical crystal

3 3 e
) Rowland S0Ur¢¢
ane of circle

Fs Sagittal
focus

I TR e & K R
Fig. 1 Backlight imaging principle of spherically bent crystal
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Fig. 3 Two-dimensional X-ray backlight image of

chrome target
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