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Fabrication of on-line wide energy range
convex crystal spectrometer

Yang Guohong, Wei Minxi, Zhang Wenhai, Hou Lifei, Che Xingsen, Liu Shenye
(Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang 621909, China)

Abstract: The convex crystal spectrometer, consists of a convex crystal and CMOS camera which
assembles CsI(T1) scintillation, has been designed and fabricated to record X— ray spectra in the energy
range of 1.84-7.38 keV by QTZ (1010) (2d=0.851 2 nm) X -ray crystal at one shot. The spectral
resolving power was 880 at 2.375 keV, dynamic range of at least 1 000. This spectrometer has
characteristics of online aiming, high resolving power,and wide energy range and less noise counts. At
Shenguang —III laser facilities, soft X —ray spectroscopy from Titanium laser —produced plasmas was
obtained by the spectrometer, main lines of Titanium ions have been identified in the excellent
agreement with theoretical calculation and other experiment results. On the DIM of Shenguang—-III laser
facilities, the spectrometer can work stably and adapts to the over loading electron magnet pulse
environment.

Key words: convex crystal spectrometer; on-—line measurement; electron magnet pulse;

Titanium laser—produced plasmas

%5 B #7:2016-12-10;  &1T H #1:2017-01-20

EETA : BEK A AR 4 (11304292 ,11404303)

EEE N EBE(1966-), 55, BF 58 51, M g X2tk 4 B L 77 1 9 B 5% . Email: yangg_h@sina.com
BWAEE :F 5~ (1980-), 5, wIWF7E b1, T2 e X GTE 2 Wi HOR Jr i (9 BF 7% . Email: wmx17 @sina.com

0820001-1



bk TR

% 8 i www.irla.cn % 46 B
fm TG SRy JUART A A, XS R U8 5 A5 Y T B RTOK
0 5] & RS B S AR, AT — AR XS R S AR

FE PR G 29 R R AR B S s b, Gl AR
Ay HE XGRS A A B R R B X
SIS, R E R IR TRE BT EE
TR CBLRE B A R R S OB R A T
PR AARZS MG B T VR A S 56 4 HASS TR R (A L
BI¥ .

Xt XSG I i, S 5612 W ) B TR i 2
15 BE T 43 BE 58 O I I Y PR RR AR 2 7 OR o AR 4R
T 5 SR A T AR AT E R X
LOGRIE R . J6iE e A TR B R 5 A I R Aok
R W 5 R R XS 1Y RE I S R RE 55 o B
(i) B o™ [0 A TR S BT 0 F A A s, TR
T8 T 25 A5 B & R RN R (R X 36
NIF .Omega 1 Ht [ #f 5 5 41 K B 5 Py R Bk 3
B MO 5 Y T BAE RS R B R (ns )
T M1 (0.01~20 GHz) B J2 8 H {85 4% PR (30 V/m)
TAE(50 kK V/m) iy L % bk v (EMP) , e i 38 38 18 X 48
HEREE LM R G O R REIEH TAE® . b T i hj
5 EMP T4, St ic sf — Beaf ok H R 7E &l s 7
il A X B2 e A R AR S . (AR T SE R
FE 2R B Al 3 10 TR Y XS 2RO I I R T oK, a0
T K B 1 2E Ot e sk R e i A R T B
(>30 mmx30 mm) %K X §f £ CCD tH AL A F5 IF
Ko AR [E N AN I G B A X R IR R A
1) 7] 32 FE 45 ) CMOS MIHL, B T 8 T ROk 2
B R X OGS B R &

Btk o — T = WL K R 8 ) 6 3O 2B R R
BB R, DR TSR LM . RS
CsI(T1) A M A& B9 8 K 1 B CMOS AL | &5 BE 1% 4
B 8 T8 6T B T R S SR T A A A A
A, AT BRON 45 B IR R B X RO % AT
TAELRM G, A B BE R R K b TP fE
71, TAERGE -

1 BRE gt

1.1 EFEMRE
B T T I R AT S XS Aot AR R
i HOGE A 1 pr R R BT 1 A R [ A T

(1 XU 25 K P T A Sk AR D 6, R I T 3 D Y
FLH B fo BT Af ity JLAT 5G 28 ) RUAE M AT — A S
1 X SRR

Detector '.\g"
EZ.N\

1A O BT

Fig.1 Optical scheme of convex crystal spectrometer
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Fig.2 Resolution of X—Ray line
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Fig.3 Structure of aiming system
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Fig.5 Experiment result of X—ray line from Titaniumions
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Fig.6 Drawing of Titanium X-ray spectra
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Tab.2 Identified lines X-ray of Titanium ions

Energy/eV

Line Transition level
Expt[this work] Expt[1] Theor[NIST]

S 1s2p—1s(°S)2p*('D) 4714 4713.8 4713.9
1 1s*=1s2p(°P)) 4730 4727 4.727.0
R 1s*~1s2p('P)) 4750 4750 4.749.5
w 1s=2p('Py2) 4962 4966 4.966.1
15™3s—152s3p(*Py)2)
X 1s™3s=1s2s3p(°Pyp) 5526 55301 5527.6
15%3s—152s3s(%Py2)
Y 1s*=1s3p(°P,) 5571 - 5575.4
1s*=1sdp('P)) 5873.4
V4 5875 -
1s*=1s4p(°Py) 5870.7
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