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Abstract To study the characteristics of X-ray backlighter generated by laser irradiating a foil, a backlit elliptically

bent crystal spectrometer is developed based on the ellipse focusing theory. The elliptical mica (002) crystal is
employed with 1350 mm focal length, 0. 9586 eccentricity and 50° ~67° Bragg angle. The laser is of 30° incident

—

angle and perpendicular to long axis of elliptical mica. Diffraction detecting angle is 100°~120° and the wavelength is
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0.14~0.16 nm. X-ray CCD is taken as the signal detector. The experiment is carried out on SG || where the 7 #
spectroscopy; plasma spectroscopy; elliptically bent crystal spectrometer; SG I ; laser plasma; X-ray
backlighter

and 8 # lasers irradiate 10 pm Cu foil simultaneously. CCD obtains the X-ray spectral information of the similar
OCIS codes

helium and Ka spectra of Cu plasma X-ray. It is demonstrated by spectrum unfolding that spectral lines have obvious
basement, and the spectral resolution is over 700 after difference denoising with the least square method.
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Fig. 1 Schematic of the installation of elliptically
bent crystal on SG I facility
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Fig. 2 (a) Integral reflection coefficient and (b) peak diffraction efficiency of mica crystal
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Fig. 3 High energy electrons field of laser driving

flat Cu target

3 LI EE K

PO T 2% 1 g AL 11 23 B 4 B BOGBOR BE
T B VO TR i % i i 8 OG  T 4R D 230 nm,
BAMFKSE (1 ns,100 ps) , =R K (1. 053 pm,
0.53 pm,0. 35 pm) R tH RE 7 % B 2% o ) B R
k6 kICHKTE R 1 ns PN 1,053 pm) . 25 9 B4
JEAFAE A5 AR = A% A 9 b g i 20 e = A A
fiedE o 300~1200 J. k% K 0. 2~1.0 ns', %5 9
PR IO A% BE B B0 L 8 TURE VR o 2080 ok A
TH 8 £ WOLHHE A TGRSO LI .

SIS ) BT R s BEC002) R 3] St AR 43 BT £
HoE M BN 1. 984 nm, BAT Z W47 4 BE 7 L 0l 2
QA FMI X G4 K AW AN E & F
REARAS X N I Ao BT = BE A AR Y JE B 29 R
0.2 mm, Joi% A 5B AR 19 1 [ o 4%, 75 227358
b FEMG 1R BE IR b A REORIE X TR A R AR
ST LA A [88]  Ji A  OC B, HL Bt T 2 R ML K
Juo MR A I R P R R R B
HZH 2c¢=1350 mm.e=0. 9586, K HIHCK N
AR SO LR T T TS o ol OO 4% ) A 1 63 Jes <% 1
MBS R, R 1.6, ¥ = B @ 0 B (125 mm X
10 mm X 0. 2 mm) & 55k T 2.5 il )5 . F 3 E R R
Rt 7R - ORI 7R G B S b A AR AL B
W XS 2 AT MG

M R 2 SR AE SG I B E b AR TS
OXMES R BK n=11. 05 AR 0 K
50°~67°,7 5 Fl 8 £ WL R M A AL TR 2 i Fl
FRr i Cu #EEE b K4y ) 5 88 2 A 29 Bl
30°, CCD #EM P & A Jw el 0. 14~0. 16 nm, $%
PSR %W [ 25 O 3% 4 B R (/A0 KT
700, FEHEAFAE X LAY 2 0 4 5 (FWHM)

0315001-3



H |

# ot

10 pm, £ CCD R & B & 7 pm Be LI K&
20 pm Al 5, HERG AR AR X &R a] WOk, 5@ it
SG 117 # M8 = WOt TR L L 155 Cu Fr T
Tk X Gk nial 4 pios

e

&l 4 a5 8] o BEO T i e
Fig. 4 Photo for spatial resolved spectrum
3.2 ELWHERNSW
Cu 1Yy Ka F1 Ha 93 4 53 51 & 0. 15406 nm Al
0. 1425 nm, A48 3 P 45 FRAE 35 2 R UL AT 254, 511
Matlab #2174 B 4 b5 10 2 i 4 5 A0 XT38 2 22 (8] /Y

KRG FEIEER R AN A 5 3k 1
Jis. B S R 1 H R & 7750~8850 eV K
MR R Ka 2k (H 2 RF A 335 28 60 N7 1) 07 8
AEAE— 5 B 2% . AT RE 5 4RI A1) A3 A A O Bk
AMWRIELZERHE ., BT CCD KM LA
AR AR M de/h o vk 22 H AR, 15 8] T Cu 2K
4 H, 14 He, £ (8701 eV 1 8344 eV), 4k Cu
(1) K 72 )22 K ik rp 28 S AH X R

= 60000 18344 eV
% 50000
% ggggg B0AT e\(’ /8 051 eV ‘83925275 eV §701 eV
§ 20000f ‘ B
£ 10000}~ ‘ | | .
i 300 400 600 800 1000

Pixel

B 5z B S RO B B O A

Fig. 5 Mica crystal spectrum intensity distribution
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Table 1 Wavelengthes of Cu spectra and comparison errors

Theory A /eV

Present measurement

Comparison

Label Transition 0/
(Ref [12-13]) A/eV error /eV

H, 2p1/2 8701 8702 —1 52.33

H, 232 8665 8635 30 52.90

He, 2p° Py 8395 8511 —116 54.03

He, 2p' P, 8344 8390 —46 55.18

Ka; 2ps2 — 1812 8051 8047 4 58. 86

Ka; 2p12 — 1s12 8027 8031 —4 59. 05
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