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1. Research Background and Significance

1.1 solar activities

® Corona Solar activity is the source of changes
® The largest and most

intense solar activity

in the space environment

® The dark spots on the
photosphere
® 11-year-cycle

Solar cycle: 11 years

SHAMRRTER

® large bright patches on
the chromosphere

® Exhibiting simultaneity
and spatial correlation
with sunspot activity

Solar flare

BFSARETEE 13 B FREARETSS

® Chromosphere
® The gas ejection appeary —
in an arc shape

Solar wind

The peak of solar activity is

el ® High-speed streams of expected to occur in 2025
Solar prominence. charged particles emitted

from the corona




1. Research Background and Significance

1.2 The impact of solar activity on Earth

The upper atmosphere Ofithe Earth's
narthyand south poles is | ) ed to

produce auroras

Satellite/instrument Wavelength/nm Time resolution/s

5 SKYLAB/EUV 28-135 1973

% Yohkoh/SXT 0.3-6.0 1991 0.5
2 GOES/EXIS 0.05-0.4/0.1-0.8/25-31/117-141 1975- 2/30
s SOHO/EIT 17.1,19.5.28.4.30.4 1995 90
© TIMED/SEE 0.1-200 2001 100/10
4_3_ Hinode/XRT Soft X-ray 2006 60/10
. SDO/AIA 9.4, 13117.1,19321.1.304 et al 2010 12
§ SDO/EVE 0.1-105 2010 10/1

MAVEN/LPW 0.1-50 2013 1
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2, Design of FY-3E X-EUVI

2.1 FY-3E X-EUV imager introduction > X-EUVI Composition

Pointing mechanism

Radiator X-ray and EUV

»  The first solar X-ray-EUV dual-band imager - e
Two wavelength bands: X-ray (0.6-8nm) and EUV(19.5nm) -

electric box
il

Seven channels: X1:0.6-8.0 nm X2: 0.6-6.0 nm X3: 0.6-5.0 V‘i’
nm X4: 0.6-2.0 nm X5: 0.6-1.6 nm X6: 0.6-1.2 nm Slctc box

EUV:(19.5nm) nenemi\‘v

> The trace guide telescope employs a four-quadrant solar limb

RHE (RE=SEE)
H— KRB

Trace guide
telescope (Backup)

g

X-ray and EUV
complex optics

Trace guide

detection method, with a sampling frequency of 1 kHz and an
angular resolution of 0.05”, enhancing observational accuracy.
The in-orbit measured pointing stability is 0.3”/20S

> The irradiance sensor (X-EUVS) , which operates on the same

channel as the X-EUVI, enables in-orbit radiometric calibration.

= Euv prefilter




2, Design of FY-3E X-EUVI

2.2 FY-3E X-EUVS introduction

> X-ray irradiance sensor

1 High-energy
g —— —-,,-“7-—\,‘_,\7\" radiation Thin-film
X-ray and absorption filter
out-of-band ( X-ray
radiation
g Transfer standard
Out-of- .-~ detector
— . —. . —bafg - — T — .
. v
radiation

Grazing-incidence X-ray
optical system

Channels: X1:0.6-8.0 nm X2:0.6-6.0 nm
X3:0.6-5.0 nm X4:0.6-2.0 nm
X5:0.6-1.6 nm X6:0.6-1.2 nm

> EUVirradiance sensor

Pre-filter

| %“».K\l \K\ i
I ‘%\"’\\ \
EUV multilayer- | Filter

Coated optics

wavelength: 19.5 nm
bandwidth: 0.9 nm



2. Design of FY-3E X-EUVI

2.3 The spectral distributions of the irradiance sensor’s effective area

> X-EUVI
Channel Out-of-band
rejection(0.1-35 nm) [
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EUV2
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The effective areas distribution of X-EUVI. a
EUV1 band, b EUV2 band.c X1 band, d X2 band,
e X3 band, f X4 band, h X5 band, g X6 band

»> X-EUVS
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3. In-orbit calibration and results

3.1 flat-field calibration E E E E E

In-orbit flat-field calibration process s e s e e
sequentially change the
Set the pitch direction azimuth angle, capture Change the pitch
. . . . 2021102211022 2021102211024 2021102211030 2021102211032 2021102211034
to 0 degree images, and downlink direction 20514 30514 20513 20514 20514
. . . . . .
2021102211040 2021102211042 2021102211044 2021102211050 2021102211052
. 30514 30514 30514 30514 30514
. . sequentially change the
processing yields the .
. . . . . ) azimuth angle, capture
Falt-field calibration image plane uniformity . )
L images, and downlink
dIStrIbUtlon th 2021102211054 2021102211060 2021102211062 2021102211064 2021102211070
e m 30514 30515 30514 30514 30515

Acquired images

*|n-orbit flat-field calibration result

image plane non-

uniformity is
approximately 2.11%

2021-11-05 §2:01:59 UTC

2021-11-05 02:01:59 UTC
The original solarimage  The flat-field matrix the corrected image



3. In-orbit calibration and results

3.2 Radiometric calibration

E =
sun R

Igq

d-AT

(Wm?) (1)

» Ground calibration  7/R AT

Channel Index (W-m-2-nA)
X1 2.71x103
X2 2.27x103
X3 2.27x103
X4 1.54%x10-3
X5 8.84x103
X6 4.75%10-3
EUV 2.97%x103

conversion factors

Esun : the solar full-disk irradiance, Id is the photon-current tested by the
Sensor,

Rd : the response factor of the diode,

A : the entrance pupil area,

T : system transmittance, which is the product of filters’ transmittance and
mirrors’ reflectivity.

> In-orbit calibration

o

T
N\ . . .
i \ In-orbit calibration
] accuracy is 15%
\ 7
N 4
. -
Esun DNpix

B.. = . 2
PX " DNgpm )

Equn . the disk solar irradiance tested by X-EUVS

DNgyn o the pixel value sum of a solar image observed by X-EUVI
DNpiy - the pixel_value of the pixel, w the solid angle of the pixel
Bpix : the calibrated brightness of the pixel



3. In-orbit calibration and results

3.2 Radiometric calibration

EUV: 19.5nm

20211105-01:58:41 UT
X5: 0.6nm~1.8nm

20211105-01:58:25 UT

20211105-01:58:49 UT
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4. 1 Flux monitoring comparison

4.1.1 X-Ray

Irradiance (Wm-2)

» Data comparison in a short time (several days) » Data comparison in a long time
10_2 I *XEUV—Xre;y-O 6-5 nm
— i‘ﬁf‘Eﬁ-xs (0.6-5.0 nm) XHf£k *Goes-Xray-O.-1-0.6 nm

oo —— GOES XRS(0.1-0.8 nm)

. 10 ) J - 16-4

164 WAM.MA.._MLMM'\ m«“‘t& W\LJ“ ALM'U %’b ‘M\WMJ‘L-W W‘UMW ?: 1E-5
10+ ' é

1E-5 ‘ | H l ‘ g 6
105 | \ -

1E-6 W\MMW »m] l L‘M “. ‘“MWIM L W LM L A M Jh “! ‘ H' lM) 1E-7

o e Ti;lﬁeoégs L Lo Wioar  sHOTH  8H10M 8130 sftel  sAteH  sH22f S \\ql,Q %\@ & Q\I Time (date)
Time 20244 @\Q q)\“ qj)\\ Qq;,D\Q @“?\Q q?q:b@ q)@?J\Q %@b\\
2023/11/26—2023/11/28 2024/8/4—2024/8/20

2021—2023 long-term monitoring
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4. Flux monitoring comparison

4.1.2 EUV

Pre-filter

I __I
EUV multilayer- Filter

Coated optics

» Data comparison in a short time
(several days)
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» Data comparison in a long time
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4. 2 Solar eruption time comparison

» X-EUVS predict solar eruption time » SEPC (GOES-R)
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The sun erupts at Beijing time | Solar eruption reported time(Beijing time)
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Thank you for your
attention!

BARIBHEEZEN

» Chenb@ciomp.ac.cn
» hlp200201@163.com
» gongbowenl1997@126.com




