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Fig.1 The relative coordinates of the 21 offset positions relative to the coordinates of the disk center of
Sun. The 21 pluses (4) in the middle of the plot indicate the disk center of the Sun of each offset images.
The small circle represents the limb of the Sun at the central position, the big circle represents the field
of view (FOV) of WST and SDI, and the box stands for the whole area of the WST and SDI detectors.
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Fig.2 Generated 21 offset images for the WST flat field data from HMI intensity images with a time

interval of 45 s

39-5



61 %

0 1000 2000 3000 400

i “ve L
o} 1000 2000 3000  40¢ 0 1000 2000 3000 4000
X/pixel X/pixel X/pixel
B3 BT EMEEEMI (%), AIA 304A(H)FI1700A () H0 TR, 050 7 12 b P37 30 R v
A IR R

Fig.3 Flat field images used to restore the observation images: HMI (left), ATA 304A (middle) and 1700A
(right) flat field images. Note that the range of the flat field data in the figure is given by the scale bar.
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Fig.4 Derived WST flat field image with the ideal flat field assumption from HMI intensity images (left),
and the SDI flat field images from ATA 304A (middle) and 1700A (right) images. Note that the range of
the flat field data in the figure is given by the scale bar.
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Fig.5 Derived WST flat field image with the observation images from HMI intensity images (left), and
the SDI flat field images from AIA 304A (middle) and 1700A (right) images. Note that the range of the
flat field data in the figure is given by the scale bar.

S Gt br, WAVEILB B T4 G iR, RAOTRIAE LSS50+,
SR P o AEL AR N Y 37 R o 52 (0 8 e, Do 078 /0 35 B 1 37 B A AR o 1 S R BRY
I, o fIE B K T 58 B P 37 BB X 38 1) 2 BRORE FE AR K. (R AT H o (B mT DAR 7 Hh i 5 By
FWSTHISDI- 3% 1) it £, ¥4 [F]— K104 F 3 o {8 5 o AH 7 1 AR 48 47 B I 8] 18] B 2
INTE— T, WA DL S it 37 8 A A 5 5 RH AR B I [ 0 [ 2 [R) AR A e 35 FRATTAE
KI6-8H &5 H T AR RN 5 A AR 0 R BT A3 W STAIS DI 37 1 o 18 Bt AH 41407 B B (5] [
R AR 1k 28

BAVETH P30, i KLL G ¥ 2 78 v A4k 22 B30 18 5 (IDL) TR se Bt iy, —
ZH215K4096 x 409615 2= EIMGE 4, 76 A AT ST HLEC 45 1.80 GHz AR FE AR, 640 5 1E RGN
THERE2 < 28 R G FHRIFOL T, EARL0R BT R 295270 s.

4 5%

AR BATE T 5 LTS b Ul I S AL A HMI ) 58 B 45 DA M2 ATA 304AR11700A &
1853 HIRALS T4 A7 WS T RISDIFH K LL J5 32 F R W 2837 B, MR P47 B R 45 3¢
Py e 0] [0 o o T 75T 300K 55 OS2 S by, JRATIAS B30 T 45 R

(1) A FEI6RT 1, i e M58 i G Bk WS T 1 - 3% 5 b ks B2 v, I ELBE AR AR A7
B a] TR B AR AR AR /N, 78 LR R A O B AR B e AR s B 5 B ) AR AL AR 22 18
LSTHIWSTA 28 Wil FEE 5 H AL, T A FHKLL 7 ¥ nT LS 21 5E bkt FE IR = 11 3
ELTUT- AN B AR AR A7 B e 1] 1) i Fr A A T AR 4L

39-7



61 & X X %= K 4

o 0.020f
=) - 4
2 [ ]
> r 4
c 0015 paaRaggeg——--"-—-™7@ |
Rs] f ]
K] [ ]
3 0.010[ 7
© L 1
T i ]
S 0.005[ = = =
C L 1
i) [
Y 0.000L

0 200 400 600 800

Adjacent positions time interval /s

B 6 HIFIMI 20134 (D15 FISET) RI20174E (AT E 71 ) Belis A8 (S 0 = Ay i) RS (ST 0 1E 7 1) P A
B BIRW ST ) o (LB AR A0 B ELI 60 1 B P 2 1L

Fig.6 Variation of the standard deviations (o) of the derived WST flat field with time interval
respectively under the ideal flat field assumption (plus and triangle) and observation images (diamond

and square) from HMI data obtained in 2013 (plus and diamond) and 2017 (triangle and square).
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Fig.7 Variation of the o of the derived SDI flat field with time interval respectively under the ideal flat
field assumption (plus and triangle) and observation images (diamond and square) with AIA 304A data
obtained in 2013 (plus and diamond) and 2017 (triangle and square).
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Asstract The Lyman-alpha Solar Telescope (LST) is one of the payloads for the
Advanced Space-based Solar Observatory (ASO-S) mission, and it consists of a White
light Solar Telescope (WST), a Solar Disk Imager (SDI), and a Solar Corona Imager
(SCIT). And one method of its in-flight flat field calibration is the so-called KLL method
proposed by Kuhn, Lin, and Loranz in 1991. In order to study the influence of KLL
method’s time interval between two successive offset positions on the derived flat fields
of the WST and SDI instruments, we use the full-disk images from the Helioseismic
and Magnetic imager (HMI) and the Atmospheric Imaging Assembly (ATA) onboard
the Solar Dynamics Observatory (SDO) satellites to mimic the images of WST and SDI
observations, and use them as test images for the KLL method calculation. Based on
our calculation and analysis, we got the following conclusions: when we adopt the KLL
method to obtain the flat feild, the shorter the time interval, the better the flat field
accuracy. This puts some requirements for the spacecraft platform. Considering the
time required for the satellite’s attitude adjustment and stabilization as well as image
acquisition, the time interval for SDI flat field needs to be within 240 seconds. The
WST flat field accuracy is not sensitive to the time interval between two successive
offset positions. This conclusion also limits the time required for the satellite’s attitude
adjustment and stabilization.
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