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Improvement of spectral resolution power for an
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Abstract: The wavelength resolution power of a elliptically curved crystal spectrometer is discussed.
After the spectral line profile caused by itself is supposed to be neglected.,two main factors effecting on
the wavelength resolution power of the spectrometer are analyzed. The first one is mainly that the
source center is not on the focus of the ellipsoid and the source size can not be ignored. The other one
is that the X-ray is reflected from irregular crystal surface, and it is not an ideal ellipsoid. In order to
improve the wavelength measuring precision of the spectrometer, two simulating models are estab-
lished according to the above mentioned factors. Then the two models are analyzed and the relation
between the wavelength resolution power and the exit aperture slit width is presented by digital calcu-
lation. Meanwhile, a number of experimental investigations on the wavelength-resolved characteristics

of the diagnostic system are conducted under a variety of slit width conditions. The wavelength reso-
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lution power affected by the un-ideal crystal surface and the source size is quantitatively analyzed with

the spectrometer successfully. The experiments show that obtained results are in agreement with the

calculation data, When the exit aperture slit width(28) is 10 mm, the full width at half maximum(AX)

is 3. 1X10"? nmj;the 28 is 4 mm,and the AX is 2. 3X10 ' nm. These results prove the validity of sim-

ulated results.

Key words: curved crystal spectrometer; resolution power; slit width

1 7]

Uu\«

00 T AR LA e R 22 1 R AN o
B RS ' T SR S Ak R AT S R R S
G A AR B A R T S0 B0 4 UK RS B
F 5 B [0 2 0 o PR 0, 32 AN AR 2
FHFOGIE LW, MEOEEE F R RS
AR T AL D EBITY™ | ECR, [a] 4 4% 5 15 %5 .
BRI ARG IS 12 Wb 2O H 2, — H X
AR E BRI HARZ —.

TEWAC AT b RIS ASCRY 23 BEA O — B
SCA I 2R Uk (O 5 Lk m A TE (A0 1
B R=x/AX, Hrf Ax 2 i % B I8 sh o o
BT I 4 38K JO T e 1 A3 AR B . A X 1
LN A 22 AL 1 2% 0% R W4T BT L4y O
g O, L P i) — SR R 11 R I A K NI A 7
FE ) — Sk T 2 1 B 1) Je /M b B T 2R3 2R I 47
AL AT Sk A AR A G A B s e A
RE M 2 80 & B A0 45 A IR 112l L i 2 /4 5
(W), W {E A7 33 802 Cpo s BL BB 40 4T 5 &R 4K
(R, UL M 4R 00 20 5 4 58 2 Rl ik X Ol
LamRMENEE S &, E RV 50— A
Lk Al SRR BT S AL S AN A
— P £, T 2 R % A R A A S A B — A R o A
PRI & 52 M0 90 K 43 A 43 1 3 2 R 360 A PLA% A
AT o X T — 2 B AT RS S
R 43 HEAS G0 R 5 AT — 2 W A B A% AR L A
TN A G B . R TR A S AR R BR
il s A7 A% A 0 4 A B BT LAY T R B
ARG B T R M PR AR O . HEBUM SR
ZIREA K. GRS RSP B A SN E R
DR 2 T 51 B 1% 20 R 52 (I [ AR R TE L 2 R
B IR L R R TE ) IR S AR TSN FE

PR 2R i | R 14 3 £ J% 58 Ay T & 4 1 A0 2 AR
T3 e it A 45 KA AR B A R B 51 119 R L o AR 1Y
sr BB A IR 3 Y AR AR TR Y R B R I 4 Y
25 (0] 3 HEAS 5 | A 14 i 9 3 A TR RO T 5 ]
RAF 5 I LT8R 22 B 51k Y R 58 . 45 55) . A3
EEWEFE I A S R AR B 1) BRI DL KOG IR 25 (8]
ST X T8 ASCIE A 0 A L1 52 )

2 7 B

AR TR 25 AN ¥ T A DR LK R LA 4 A
S DI 5] 45 B A9 C BT R e R IE R T 55—
FE B FERL A o iy RS DL KOt U S (R RS A
o VAR B B X A [ 25 X5 23 U H RE 45 B
F19 5 W 35 T 3 — 4R R b 2k B IR B Ok MR B
T 23 ' i AR SR B AR T 1Y 225 T) RS 6 4 o B
REJI M T IE AR Z o AR SCIE R R B
TR R R N R AT A A e
2.1 HHRES
AR i A S S5 T )R T 2 5 R
jI:aCOS a— C

) ) (D
Iy:bsm a

Ho s b 43500 0 W R B K A . e =va" — b7 o
W6 15 o AT R AT B AR S o Rl s Ak
B S A5 R BRARAE 0 T 20 6 A A RS R 2R
5 5 T A Ji 5% B B4 A 48 21 S BE Dy | o ]
B R T AR 2 50 Sk v 58I £ A 3. OP =6,
W1 B A B AT B — 4 QCacos a— ¢, bsin
@) BREEN 25 55 P(5,0) , LA K B8 2% B A5 T b 1) 2%
A FR SCretanf+6, —r) = AL i A

sina=(— f, =/ fi—4f f)/2f1+ (2
Hip.fi=f+adsfo=2/,0F;fi=0G+"—
a’; fo=0bXctan B,



%6

B 2% L 4 R 2 A I 23 Bk RE ) 1 ik 1305

Elliptical crystal

| Detector

LI 2 53 e R AR B R B

Fig.1 Reflection of an elliptically crystal
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Fig. 2 Beam reflection of un-ideal dot source
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Fig. 3 Beam reflection of un-ideal elliptical crystal
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Tab.1 Simulation parameters of optical system in

elliptical crystal spectrometer

a/mm b/mm  ¢/mm r/mm e m

513.28 168.02 485 19.6 0. 945 1
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Fig. 4 Wavelength errors through un-ideal dot source
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Fig. 5 Wavelength errors through un-ideal elliptical

crystal analyzer
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(a) X-ray source size measured by a pinhole camera
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(b) Spatial distribution of averaged lineout from (a)
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Fig. 6 Image of plasma X-ray source
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Fig. 7 Spectrum measured with elliptical analyzer at

28 in 10 mm
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Fig. 8 Spectrum measured with elliptical analyzer at

20 in 4 mm
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