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ASO-S/LST (launch time 2022

SCl SDI WST

Ly a and WL coronagraph images full-disk Lya image full-disk white-light image
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Parameter SCI_WL SCI_.UV SDI WST
Waveband 7000 £40.0nm 121.6 £10.0nm 121.6 £7.5nm 360.0 £ 2.0nm
FOV 1.1-25Rp 00-12Rgp 00-12Rg
Spatial resolution ~4.8" ~1.2" ~1.2"
Image size 2048 x2048 4608 x 4608 4608 x 4608




CMEs, Flares, Prominences in Ly«

Prominences
filaments




Flares in Lya — simulations via RADYN code
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Lya profiles under different nonthermal and thermal heatings reveal red and Different atmospheric

blue asymmetry, evaporation and condensation processes ( Hong+2019) models (Yang+2021)
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Automatic detection of Lya flares —

a catalog of start, peak, and end times, flux etc
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Statistical studies on Ly« flares:
* Time properties: duration, rising, decay times
peak time with respect to SXR peak and
SXR time-derivative peak
« Flux properties: contrast, fluence, etc.
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Flares in Lya - observations

1-minute and 3-minute QPPs were detected in Lya QPPs of about 1 min and 2 mins in Lyo during
emission during the SOL2012-01-27 Flare (X1.7) solar flares were also detected in HXR and
microwave, suggesting a non-thermal origin
of the Lya emission.

107
7.80 Table2 Double periods observed in the Ly o, HXR, and microwave emissions during solar flares.
107°
Y 7.75 T‘E P1 [minutes] P2 [minutes] Ratio (P2/P1)
c
9 7]
® 270 GOES Ly-a 107 § SOL2011-02-15T01:44 GOES Ly 1.09+0.05 2.15+0.15 1.97+0.23
- GOES 1-8 A
RHESSI 25 - 50 keV 1.2640.1 2134032 1.69 +0.52
COES 0.5-4 A SSI 25 -50 ke 6+0.19 3+£03 69+0.5
7.65] 4 i 'o~7 NoRP 35 GHz 1.37+0.12 2174036 1.58 +0.41
NoRH 34 GHz 1.37+0.19 2134033 1.56 +0.47
7.60 = h L . . 1 . R L R . i
17:30 18:00 18:30 19:00 19:30 SOL2011-09-25T04:31 GOES Ly « 1.33£0.19 2424024 1.82:+£0.45
Stort Time (27-Jon—12 17:30:00) RHESSI 25 - 50 keV 1.37+0.16 2.24+031 1.64+£0.43
: . . . Fermi 27 -50 keV 1.27+0.12 2464033 1.94 4+ 0.45
1-min QPP: precursor, impulsive, and decay erm ¢
. . NoRP 35 GHz 1.12+0.11 2414029 215+ 048
phases; a self-oscillatory regime of the NoRH 34 GHz 1194010 2394028 2004041
magnetic reconnection, such as magnetic SOL2012-05-17T01:25 GOES Ly « 1.12+0.05 2.1940.16 1.96+0.23
dri . NoRP 17 GH 1.12+0.06 2334035 2.08+0.43
rpping. NoRH 17 GH 1.25+0.09 2334036 1.86 4+ 0.43

3-min QPP: only impulsive phase;
the acoustic wave in the chromosphere.

Li-+(2020) Lu+(2021)



CMEs 1n Lya - simulations

Starting with

1. nonuniform Lya disc intensity
2. detailed scattering geometry
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, make synthetic images in Lya considering:
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Ying+,2021, in prep



Comparison of radiative component of Lya intensity under different assumptions
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nonuniform uniform Y uniform
Lya disk intensity
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geometry source source
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Max uncertainty to  / ~15% ~10% ~25% ~30%
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2002-05-01T01:40:45.908

The observations by
different CME structures in Lya and white light
(WL) and reveal different thermodynamic
evolutions in its void and core.

Ying+(2020)

CMEs in Lya - observations
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Prominences in Lya - simulations

idlsave _0105_formai 0189 _foi ive 0192 format
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UNITS: ERG/CM2'S/SR LOG

A eruptive prominence-cavity system

(2_pos Rsun)
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UNITS: ERG/CM2/S/SR LOG
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B angle=0.00000000 Cenitral Meridian=270.00000 10000000 Central Meridian=270.00000
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K .8
(Y_pos Rsun)
UNITS: 107-8 Bsun LOG 1.0 UNITS: 104-8 Bsun LOG 1.0 UNITS: 10-8 Bsun LOG - UNITS: 107-8 Bsun LOG
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Synthetic Lya and WL 1mages: optically thin assumption

Yuhong Fan+ (2019)
Yuhong Fan(2017)

Zhao, Zhang+,2021, in prep



Zhao, Zhang+,2021,
in prep

Lya intensity
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Prominences in Lya — optically thick regime
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The Lya line intensity and optical thickness are computed in the region
with density larger than 1X10°cm=3and temperature less than 100 000K.



Prominences in Lya —

density
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Science preparations for ASO-S/LST

Prominences

filaments

Synergy with SolO/Metis and EUI:

Stereoscopic observations: LST and
Metis-EUI have different perspectives
and the same Lya wavelength

LST can provide synoptic Lya disk
intensity images for calculating the Ly«
Intensity in the corona.



