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Optimization of Optical System of Extreme Ultra-Violet Spectrometer
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Abstract
function of extreme ultra-violet (XUV) grating instrument defined; consequently the merit function can be expressed

The aberration theory of plane-symmetric optical systems recently developed is applied to the merit

as a function of optical parameters. This merit function of multiple parameters is optimized with the cooperative co-
evolutionary genetic algorithms. The optimization program is set up. which is then used to optimize a XUV flat-field
spectrograph system; the ray tracing calculations to the optical system are made with the program Shadow. The
imaging calculations show that the merit function is a very useful means to optimize the XUV multi-element grating

instruments.

Key words optical design; merit function; aberration; design optimization

1 5 5

TER X 4k At 224 (XUVO S Y R 42
S H R RO B A O R s e R G — R R
AT HXTFRE . H AT A R EO 2R R G
AR TAEMR D, HFEZEFEH. DFE XUV
P BOG A T 19 1% i 0% — B L BUIR, HL2RE B LA
S A% B 5 O A ST A B Y BRI 8 75 T AR S
PG MBS R GIRE B St 2) AT KR Z 0
FHSE O R BUR R AR 22 BRI A BB AR T
AGE I F RO R G i HLE AR 25 28 UL
TECER AT it A 5 T2 L HASSF I T R

B HE: 2009-09-24; W& Fm B HEI: 2010-01-07

IR B S R I B AR . 5 — MR
EAR RO AT I B E MR 2 Rk U
R (A A ORI S 2% R 2N T 200 R 4
B .

M. Koike £ 5% T XUV SG X #S 8 AL e i
HE ST TR 05 25 IR BB (HICE AR
BRI AT Rk L R B0 T2 e RGN
I b HURE S N DB AIB B - T 9 A2 i Ak
PR AV AR G i P 9 AR IR L T FoR i 18
G2 R B IF B 1R 22 B BURATE O R 8 31530
. FHBLE F/h — 3% At 2 2 BV A o8

HETR: ERHRPFES10775095) F il 202 615 52 4: (08YZ14) ¥ B g,
EE/A: B Q984 B LA, EEMF XUV 2228 /9 It b %1145 07 | A9 F 5T .

E-mail: pinpin@ shu. edu. cn

SUREA: B (963, B B, A W, EE XUV Je2i RAESR SR 55 J5 T AT 5T

E-mail: lulijun@shu. edu. cnGE{EE R )



58 A O R AL B 2647

9 1y S
BUE AR BN
B, B ER T WG EN T ERIET — KW

X FOLF RGN GRS, Hpb i —&%
22 eIk RN 0, T EL b G 4R 38 I i AT I R A
Z G T2t 2R MR ETHE. A E

LA R R x5 22 #e i H B ML Koike & LY
S PEAN SRR B 1) — A 5 A U T D B
BEEMRPOC TR A S RN REA. T

ESSOUEI iR E IEE T IS C I A =X (EiEh7))
[ R A e A2 0k e TR B R Y . A% AR

J¥ X XUV SR GE 6 Aﬁ%/%fiﬁ/mﬁﬁﬁc
BT W 28 I L TP Shadow'™ Xt 5 2% & 4t ik
F7 AR AN SCRRLO T Hh A BT A E

2 PR

B 1 P ARG R G R BE. O 2
T T e B T4 B 8 5 e 2708
SALAR AR R R RAE P Ak 0,00, 47 T % F5F
i (O P R G 1 HR 2 S, PS, 26 S,
R LR w53 R Y T R T W s
A o RS A B AR FRF- T Y E .

HAT - T X A B HE 7 B — R AR 5 #E
FR

2= ot ooyt +

cs0xt F iyt Foioxt Fooayt oty (D)
Ao, G T T R AL

BT RO RGO B
Fig. 1 Optical scheme of a plane-symmetric optical system
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Fig. 2 Optical scheme of main light and aperture light on sagittal plane
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Fig. 3 Program flow diagram of optimizing the merit function with the genetic algorithm
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Table 1 Parameters of XUV spectrograph layout

Parameter Value Parameter Value
a /(") —88 areas of entrance pupil of toroidal mirror /nm?* 12.9X1.8
0/ —86 Optimized wavelength /mm 3,4.4,6
ro/mm 358.39 Recording wavelength A, /nm 457.93
i /mm 180 Spectrum order m —1
Fmz /MM 34. 9 Groove density f /(Ip/mm) 600
ro /mm 1000 B/ 86.0221,85.3800,84. 7412
R, /mm 3430. 98

# 2 XUV S g R
Table 2 Parameters optimized of XUV spectrograph

System parameters o1/ mm R,/mm 02/ mm r./mm rq/mm 5/
Initial searching range 10~137 500~8691 10~4105 0~131071 0~131071 —46~90
Results of this paper 53.23 2346.07 81. 36 o 50.53 80. 239

Results of the reference [9] 42,74 2057. 29 235.07 70. 38 62.17 9.905

K5 XUV SRS M OEEGE L m B E A, (al) (b1 (e AR SRR EE 2R
(a2) . (b2) , (c2) Ky SCHKL 8 rh iy I AL 4
Fig. 5 Ray tracing results of XUV spectrograph. (al), (bl) and (cl) are from this paper;
(a2), (b2) and (c2) are from the reference [ 8]
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