¥36% H11M

2016 4 11 A

ot

L 2L
¥ OF

e
ACTA OPTICA SINICA

Vol. 36, No. 11

November, 2016

PN Sty 2B G 20 A R ER g DA e
ShE KEE 5 ¥ VEE K &
B 1

H 7R

NP BEOF ST BT LG TE, Bi 201204
WE XRS50 ST L0 AR TR LR il A A R D' 2 2 85000 48 26 1 5% 28 A A9 X Bk 3K 06 27 2R 45 9 15 22 R 34 1 45 4 i
HeZ B e R AEAT AT . TGS SRR L 3 A5 e 4 b 1% 8 20 T % D b L e IR IR B A O AT AR SR 4R 0 BLO6B
2ok

HESES

BEAE AR 45 mm K4 NI CVD % 3145 1006 71l A0 29 (H AT iRk 28 5 #19 37% . P 3 R4
doi:

1) 500 pm K M LLAMETE £ NLA 22 28 R DT (CVD) i LB 5T Ak 2 50 %6 2247 s R iH M Zemax 4k
830 2% SR B L R AR SR A AR 22 NS I AN R A R EEPERE . Synchrotron Radiation Workshop #5481 31 5. 2%
19 8 A T A A A 1 X R =Xk

e

KR bt R WFaIDERS; kit 52 ERA
0436

SR (T 3 A% R 2 L A B FR B A ELAR 15 mm B9 WA CVD B AR A9 6 138 4k 5 6 1A% TR 4 H i R T
X EEARIRES A
10.3788/A0S201636.1122002

ey A SHE T v 210 41 P BE B ) 1, A8 Ak T[] 25 i S8 1 A0 O R T T A1 41 ik B Y

Optimized Design for Synchrotron Radiation Infrared Beamline with
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Small Extraction Angle
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Abstract

Chen Min
Chinese Academy of Sciences, Shanghai 201204, China

Xiao Tiqgiao
The relationship for synchrotron radiation infrared beamline between the aberration of symmetric optical
system formed by two toroidal mirrors with the same optical parameters and pantograph ratio of the toroidal mirrors

is analyzed. Computation results show that toroidal mirror with 3:1 compression ratio can optimize the infrared

beamline transmittance of chemical vapor deposition (CVD) windows to 50% at the working wavelength of 500 pm

Key words

on the Synchrotron Radiation Infrared beamline BLLO6B at Shanghai Synchrotron Radiation Facility. The ray trace
diamond window is equal to a pair of 1 time compression ratio toroidal mirrors and a diameter of 45 mm CVD

results by the optical design software Zemax show that the aberrations of the symmetrical structure do not affect the

aggregation performance of the infrared beamline. Synchrotron Radiation Workshop simulation results show that the
are also take into account.

— .

photon flux obtained with a pair of three times compression ratio toroidal mirrors and a diameter of 15 mm CVD

diamond window, while the former carbon peak absorption is about 37% of the latter. The symmetric optical
OCIS codes
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220.1000; 190.4360; 260.3060; 120.4570; 050.1940

structure formed by two toroidal mirrors with 3 times compression ratio can be used to optimize the performance of
the SRIR beamline in the far infrared wave band, while the performance in the near and middle infrared wave band

optical design; synchrotron radiation infrared beamline; optimized design; aberration; diffraction loss
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Fig. 1 Symmetrical optical structure of the double toroidal mirrors
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Fig. 2 Intensity transmittance against imaging space NA

3.2 B‘BEITE

1 C6) (T AT AR 22 NI R~ ACIE LU 3O W5 22 0 5 152 S5 Bl A 1) 3 OO BAE LE 45 W A2
R WA 25 788 R CRREAUL 58 v BR AR R DE T A, 249 0 AT L 38 DB R BLO6B ZL /MR AR M K ZHO . 414
IR T 1] b iS4 31 R 40 mrad Fl 20 mrad H » 24 4200 mm B, 1% 5 G2 1948 25 FIBOR AR 38 2 8] /9 6 &
WntEl 3 Pos AR FZEBER R AT g B R BRIMER. 4 ¢ =3 B, REW T4 F408 2970 mm, IR 42
1485 mm ., /MR T 1) EAR 22 (307 RO AT 42 4075 100 pm LIRS ADE 22 B Zemax 3818 1L
= ARAAAT AN 3 Bz o I3 8b Al 3 A% e 4 L nlRE B BRI 45 T1 A9 15007 X fE FLAR $2 7131 0,03, W] 1 AL 7E
PN @ WA CVD B [l 52 T 7] 25 56 26 20 40 Ol 19 35 5 S 2R, a8l 2 B 7R (g =3 i NA =0.03;

¢=1H,NA=0.01),

Spherical aberration /mm

0.25

0.20 ke Oy A

_—, ¥
Y o
0.15 K
H
, js
0.10 /,/ *
’// X
0.05 | "
- K
____ **
Oa; e e N -

~0.05

10 1.2 14 16 1.8 20 22 24 26 28 3.0

Amplification factor

Pl 3 R 22 AR A7 4 2 ] ) 56 2R

Fig. 3 Spherical aberration against amplification factor
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Fig. 4 Aberration where horizontal extraction angle direction is agree with the meridian direction of the toroidal mirror.

(a) Spot diagram of T1 imaging point; (b) spot diagram of T2 imaging point

A 0 RLLANCAEE B 5 B IR A R K o R AR, AUA REOLE A S TG
1 B A LLAM GRS B 4 3 B 3K A 3 merad W HATSHEHERI RN A 13.4 pm™ o, HHEFHRAFK/N, H
T 5 09 2 ke e A B IR T R ARG AR SC S B (G 1D L WAL 45 H 5 SR AT RIATT S ke S 19 L ART Ol BRE Y R
/NH190.6 pm X 46,1 pm (U8 42 FE AR L I BB G BE D e B B o eI 2006 B O 2 5 4 9 15 22 19 5 37 [
5 (b) 7R o 2R IR G AT S A R A A BE A o WU A 15 2 A7 A R T AR 22 A7 A Ik o 5 A 016 BRE ¥ A1 T 0 DL BE N
AURE R QNP 6 FT AR IR 2.5 pm I ATHIOCBEN RO RE B 5 08 22 RGEA 22 1500 7RI Kl 5 pm I, i
SPCBEN R RE I 5 TCIR 22 RGEAH2E 300, AT WAE LA B (2.5~25 pm) 206 2 S5 1 B R 22 X L0 AN R R
EPERE RO MR AR /N o A 2R/ N R T BT T 1 MG IR A 22 18] A B S, R G A48 22wl it — 2P i/
£ 1 LR MLADCR L H WA S H

Table 1 Storage ring and extraction angle of infrared beamline parameters of SSRF
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Fig. 5 Aberration after considering the open angle at synchrotron radiation vertical direction.
(a) Spot diagram of T1 imaging point; (b) spot diagram of T2 imaging point
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Table 2 Photon flux transmitted by the diamond CVD where ¢=3 and ¢=1

Wavelength /pm ¢=3 & @15 mm CVD window g=1 & @45 mm CVD window
200 1.7 X 10" photon/s/0.1 % bandwidth 1.7 10" photon/s/0.1 % bandwidth
500 6.4 X 10" photon/s/0.1 % bandwidth 6.2 10" photon/s/0.1 % bandwidth

# 3 WA CVD B ik B i it 2k
Table 3 Absorption loss caused by the diamond CVD window

@15 mm CVD window @45 mm CVD window
Thickness /pm 414 1242
Absorption loss /% 12 31.9
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