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Fig.1  Schematic diagram of the trigger and termination scheme of LST/SDI event mode
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Table 1 Free parameters of the onboard event detection software of LST/SDI

Parameter Parameter description
T Threshold to trigger an event mode
Y2 Threshold to terminate an event mode
NP1 Minimum number of over-threshold pixels required to trigger
NP2 Maximum number of over-threshold pixels
Maxdur The allowed maximum duration of the event mode
g A control parameter to enhance the reference background
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Fig.2 Schematic diagram of the trigger and termination scheme of LST/SCI event mode
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Table 2 Parameter values used in the flare detection software, see Tab.1 for

definition of the parameters

Parameter Parameter value
Y 60
Y2 2
NP1 1
NP2 6
Maxdur 2h
g 10
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T—AMEIE. BB IR 5 45 R 5 GOESIR BE 71 K 31T Fe ik, IRATRILIRA TR 51
AT M S H UL B KRR BE A R U7 1R, 5 FCR L LLR, H 2 ZEGOES L
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%3 2011420 13A E 1S ARBERABIER. RSB EMARIRRRWIRIEINGS. %5 A8
YA )t TAT A 1)), S SRETIE] (1 BATAERTE]), FEEERTIA(N S S AD), BB ERE (H
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Table 3 Flare detection results from 13th to 18th of February 2011. From left to

right, the columns represent the flare number, date of observation, flare start time
(UTCQC), flare end time (UTC), flare duration (in unit of minute), flare position
(heliographic coordinates in unit of degree, “N” and “S” represent the north and
south latitude, “E” and “W?” represent the east and west longitude of the solar
disk), flare significance, and the corresponding GOES flares class.

Flare Date Start (UTC) End (UTC) Duration/min Position Signif/% GOES

1 2011-02-13 00:27:20 00:29:08 1.8 S18E12 10.8 B 4.5
2 2011-02-13 13:48:08 13:51:44 3.6 S18E02 18.3 c4.7
3 2011-02-13 14:34:58 14:43:20 8.4 S18E02 18.2 C2.1
4 2011-02-13 15:25:44 15:28:44 3.0 S18E07 10.4 non
5 2011-02-13 17:32:34 18:08:34 36.0 S18EQ7 127.8 M6.6
6 2011-02-13 18:11:20 18:13:08 1.8 NO9E67 14.8 non
7 2011-02-13 18:24:44 18:33:08 8.4 S18E02 20.5 C2.0
8 2011-02-13 19:29:08 19:32:08 3.0 NO9E67 18.1 C1.0
9 2011-02-13 20:30:44 20:34:20 3.6 S18 W02 12.9 C1l.2
10  2011-02-13 20:34:32 20:38:08 3.6 N19EO02 15.3 non
11 2011-02-13 21:14:56 21:18:32 3.6 S18 W02 11.5 non
12 2011-02-13 21:27:44 21:31:56 4.2 S23E07 16.5 B9.3
13 2011-02-14 02:42:20 02:45:08 4.8 S218E07 23.7 C1.6
14 2011-02-14 06:53:08 07:14:44 21.6 S23E03 64.0 C6.6
15 2011-02-14 07:58:44 07:59:20 0.6 N48 W82 0.0 non
16 2011-02-14 09:37:20 09:39:44 2.4 S23E03 11.8 C1.7
17 2011-02-14 12:44:08 13:12:20 28.2 523 W02 63.5 C9.4
18  2011-02-14 15:00:08 15:01:56 1.8 523 W02 12.3 non
19  2011-02-14 15:06:08 15:08:32 24 S23 W02 14.2 non
20  2011-02-14 17:22:20 17:50:32 28.2 523 W02 176.6 M2.2
21 2011-02-14 19:24:58 19:55:32 30.6 S18 W02 78.1 C6.6
22 2011-02-14 22:43:56 22:56:32 12.6 523 W02 20.9 B8.0
23 2011-02-15 00:33:44 00:48:44 15.0 S18 W07 52.2 Cc2.7
24 2011-02-15 01:48:08 02:33:44 45.6 S18 W12 176.7 X2.2
25 2011-02-15 03:09:20 03:24:56 15.6 523 W07 27.4 C8.5
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Table 3 Continued

Flare Date Start (UTC) End (UTC) Duration/min Position Signif/% GOES
26 2011-02-15 04:29:08 04:48:20 19.2 523 W07 82.3 C4.8
27 2011-02-15 05:15:56 05:18:56 3.0 N11E43 17.4 C1.8
28  2011-02-15 07:57:44 08:07:56 10.2 523 W12 27.6 Cl.5
29  2011-02-15 09:01:32 09:13:32 12.0 S18 W12 32.4 non
30 2011-02-15 09:46:44 09:49:44 3.0 S18 W22 10.8 C1.0
31 2011-02-15 14:37:56 14:42:44 4.8 523 W17 20.3 C4.8
32 2011-02-15 20:27:44 20:45:08 17.4 S22 W22 35.0 C6.6
33 2011-02-15 21:28:20 21:31:20 3.0 S22 W28 13.5 Cl.1
34 2011-02-15 23:04:56 23:14:32 9.6 S22 W22 15 B6.5
35  2011-02-15 23:54:08 23:57:08 3.0 522 W28 14.9 C1.0
36 2011-02-16 01:36:08 01:39:46 3.6 S22 W22 41.2 M1.0
37 2011-02-16 05:42:44 05:53:32 10.8 S22 W28 37.8 C5.9
38  2011-02-16 06:20:44 06:24:20 3.6 S22 W28 18.1 C2.2
39 2011-02-16 07:26:10 07:28:32 24 S22 W33 16.1 non
40 2011-02-16 07:35:56 07:49:08 13.2 522 W33 32.1 M1.1
41 2011-02-16 09:04:08 09:31:44 27.6 S22 W28 51.7 C9.9
42 2011-02-16 09:57:20 10:00:56 3.6 N19 W74 19.0 B9.0
43 2011-02-16 12:01:56 12:08:32 6.6 S22 W28 13.3 C1.0
44 2011-02-16 14:09:08 14:15:44 6.6 522 W28 10.3 B4.0
45  2011-02-16 14:22:32 14:38:08 15.6 522 W33 116.4 M1.6
46 2011-02-16 15:29:44 15:39:56 10.2 S22 W33 41.5 cr.7
47 2011-02-16 18:59:08 19:01:32 24 N10E26 12.7 B6.5
48  2011-02-16 20:03:56 20:06:56 3.0 N10E26 12.8 B6.0
49  2011-02-16 21:08:56 21:13:44 4.8 522 W33 32.5 C4.2
50  2011-02-16 23:19:20 23:22:20 3.0 521 W39 18.9 C1.6
51  2011-02-17 01:43:44 01:53:20 9.6 521 W39 23.0 C6.1
52 2011-02-17 06:45:56 06:50:08 4.2 S21 W46 18.5 C1.2
53  2011-02-17 08:11:08 08:28:32 17.4 S21 W46 23.8 C1l.2
54 2011-02-17 08:38:32 08:45:08 6.6 521 W46 20.4 C1.0
55  2011-02-17 09:59:32 10:02:32 3.0 S21 W46 15.3 non
56  2011-02-17 12:35:08 12:38:44 3.6 521 W46 27.8 C24
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Table 3 Continued

Flare Date Start (UTC) End (UTC) Duration/min Position Signif/% GOES
57  2011-02-17 16:41:56 16:44:56 3.0 521 W46 14.5 B5.0
58  2011-02-17 21:32:32 21:36:08 3.6 S21 W46 25.6 C1l.1
59  2011-02-17 21:38:56 21:49:44 10.8 N19E07 23.6 Cl.1
60  2011-02-18 02:55:56 03:04:20 8.4 S21 W46 19.8 non
61  2011-02-18 04:44:44 04:54:56 10.2 N19EO02 43.9 C4.0
62  2011-02-18 05:02:44 05:08:08 5.4 NO9EO7 12.3 non
63  2011-02-18 06:30:44 06:34:56 4.2 520 W53 28.8 C8.5
64  2011-02-18 07:13:08 07:41:20 28.2 N19E02 58.0 C7.6
65  2011-02-18 09:05:44 09:22:32 16.8 N19EO02 40.3 C4.2
66  2011-02-18 10:09:32 10:26:59 17.4 520 W53 66.6 M6.6
67  2011-02-18 10:27:08 10:49:56 22.8 N19E02 48.4 M1.0
68  2011-02-18 10:58:08 11:10:44 12.6 520 W53 46.6 C4.0
69  2011-02-18 11:22:56 11:36:08 13.2 N14E02 37.8 C3.0
70 2011-02-18 11:48:20 11:51:20 3.0 N09 W02 21.2 Cl1.8
71 2011-02-18 13:01:56 13:10:20 8.4 520 W53 30.5 M1.4
72 2011-02-18 14:03:32 14:28:08 24.6 N19 W02 58.0 M1.0
73 2011-02-18 16:40:56 16:46:58 6.0 N09 W02 34.2 C2.1
74 2011-02-18 16:49:32 16:56:08 6.6 N19 W02 10.5 non
75  2011-02-18 17:46:08 17:59:56 13.8 N14E12 25.3 C3.8
76 2011-02-18 18:51:56 18:56:08 4.2 N19 W07 28.5 3.3
77 2011-02-18 19:03:20 19:23:08 19.8 N19 W02 41.7 C7.1
78  2011-02-18 21:00:32 21:03:32 3.0 N19 W02 23.7 M1.3
79  2011-02-18 21:49:56 21:57:08 7.2 N14 W07 22.2 non
80  2011-02-18 22:35:08 22:38:08 3.0 N09 W02 19.3 C2.0
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Fig.3 A test interface of the flare detection software in the event mode. The top panel shows the
full-disk (solid line) and the local (dotted line) light curves of the Sun. The vertical dashed line
represents the start time of the detected flare, the long vertical solid line represents the time of the
current image, and the short vertical solid lines indicate the times of the 9 images used to calculate the
background. The bottom left panel shows the current full-disk image, the black box indicates the

windowed area. The bottom right panel shows the windowed observation of the flare area.
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Asstract The Advanced Space-based Solar Observatory (ASO-S) is the China’s
first comprehensive solar dedicated satellite, scheduled to be launched around 2022.
The Lyman-alpha (Lya) Solar Telescope (LST) is one of the payloads of the ASO-S,
consisting of three scientific instruments and two Guide Telescopes (GTs). The scientific
instruments include a Solar Disk Imager (SDI), a White-light Solar Telescope (WST)
and a Solar Corona Imager (SCI), which are aimed to observe the whole evolving process
of various eruptions on the Sun, including solar flares and coronal mass ejections, in
multiwavelengths with high temporal and spatial resolutions. To achieve this goal, all
the three instruments have an observation mode dedicated to the event observations,
called the event mode. In this mode, the SCI takes full-frame coronal images at a higher
cadence, while SDI and WST take partial frame images around the eruption region at
a higher cadence. The time and location information of the eruption events can be
effectively obtained by monitoring the relative changes of brightness of each pixel after
the median filtering and rebinning the onboard images. The obtained information will
provide an important electronic input for the automatic switching between different
observation modes of LST.

Key words Sun: flares, Sun: coronal mass ejections (CMEs), Sun: corona, instrumen-
tation: detectors
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