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ASO-S/HXI: overview

ASO-S: Scientific objectives

‘1IM2B’

Relationship between flares and magnetic
field: how does solar magnetic field can
result in the occurrence of solar flares?

Relationship between CMEs and magnetic
field: how does solar magnetic field can
result in the occurrence of CMEs?

Relationship between flares and CMEs
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ASO-S/HXI: overview

Thermal emissions:

Plasma heated to a few
MK to a few tens of MK

|  Non-thermal
— Brems;trahlung
emission:

1 Energetic electrons _ Hot flre

loop
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ASO-S/HXI: overview

1960s 1970s 1980s 1990s 2000s 2010s 2020s

SO/STI
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ASO-S/HXI: overview

HXI: To observe hard X-ray spectra and images Krucker and Battaglia, 2014

B Solar X-ray Bursts

B Energy release and Plasma heating
B Energetic particles

B Magnetic reconnection

oronal X-ray
emission

Energy

Looptop source

Su + 2013, Nature Physics
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ASO-S/HXI: overview

Spectrometer
(HXI-S)

Collimator
(HXI-C)

Electrnics Control
Box (HXI-E)



ASO-S/HXI: overview

HXI specifications Tungsten grid layers:
10 groups, 32 types, ~3400 layers

~ 10 -300 keV (spectra)
energy range ~ 15 -284 keV (imaging)

Spatial resolution ~ 3.1 arcsec

Energy resolution better than 22%@32keV

Time resolution 0.125-14s
Grid pitch 10 groups from 36 to 1224 um
subcollimators 91
99 LaBr; detectors
Detectors _ _
Imaging: 91/ BKG: 5 / Total flux: 3
Twist ~1 arcsec
Temperature diff. < 1°C

Better than 0.3 arcsec
Time resolution: 0.25 s

Pointing accuracy:
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ASO-S/HXI: overview

B We learned a lot from YOHKOH, RHESSI, and the two teams.

Table 2 HXI grid configuration for the present design

Grid index 1 2 3 4 5 6 7 8 9 10
Pitch/um 36 52 76 108 156 224 344 524 800 1224
Spatial resolution/” 3.1 4.5 65 9.3 134 193 296 450 68.8 105.2
Grid numbers 4%2 bx2 b&x2 Bx2 b5x2 bHx2 5x2 H5x2 IxZ 2x2|1xA"

20 0 27 18 9 0 18 0 18 48

65 36 63 54 45 36 54 36 78 108
Placement angle/° 110 72 99 90 81 72 90 T2 138 168

155 108 135 126 117 108 126 108

144 171 162 153 144 162 144
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ASO-S/HXI: overview

HXI Grid Calculated Pattern (gird response, Su+2019)

(a) 36 um grids, 30 keV (b) 524 um grids, 30 keV
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ASO-S/HXI: overview

S,
OIa, ()bse'vato‘i

Imaging test (ideal case):
Reconstructed HXI images (Su et al. 2019)

(a) Input sources (b) BP image (c) Clean image
R e ke A R B R - = e e hlou ey
1001 4 100 1001 ;.
501 b 50F 501 b
g of . ] 0 oF . ]
s [

= . 1 3 i .
S50F 4  sof " -50F E
-100F 3 -to0F -100F ]
|| 1 P P BT B By Epvn e was Paoe gt v By
0 50 100 100 -50 0 50 100 100 -50 0 50 100

X (arcsec) X (arcsec) X (arcsec)

(d) MEM_GE image (e) VIS_BP image (f) VIS_Clean image

e I, e pig e pa s RE SR TR, o
100 4 100 . 100 3
s0F 4 50 s0F 4

a n : e |
8 oL . ] 0 of . ]

5 [

= . b L]
50 B 50 s0F E
-100F 4 -100 -100F ,
[ 1 P 1 1 P Loy vl 1 P i
100 -50 0 50 100 100 -50 0 50 100 100 -50 0 50 100

X (arcsec) X (arcsec) X (arcsec)

12



ASO-S/HXI: overview

BMTwo methods for determining Solar Aspect system (SAS)

solar disk center (Yu et al. 2020) I
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ASO-S/HXI: overview

SAS calibration images




HXI instrument team

Zhe Zhang, Jian Wu, +

|

HXI Instrument

B Grids and collimator

B Detectors

B Control box

B SAS system
Ground tests and
calibration
Beam tests
Geant4 simulation

N\

ASO-S/HXI: overview

HXI| science team

HXI design

Grid parameters
Detector response
matrix

Analysis for Beam tests
SAS calibration
In-orbit Calibration
Performance analysis

Yang Su, Wei Chen, +

v

B Data products and
processing

software

Energy calibration
Grid calibration
Simulated flare data
Imaging algorithms
Imaging simulation

Production and Analysis



ASO-S/HXI: overview

Beam test for modulation curves with New X-ray generator
and new facilities

36um

2020

2021.03

2021.10

beam test (2021)
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ASO-S/HXI: overview

2022.10.09
2022.10.17
2022.11.21
2022.12.12
2023.01.18
2023.04

launch of ASO-S

HXI was powered up

HXI released first image

ASO-S released first images

in-orbit testing and optimization is done
working on imaging calibration;
recorded more than 200 flares;

including three X-class flares

17



ASO-S/HXI: data products

{

Main Data product
Energy calibrated
80 energy bands

QL Event data
QL images + spectrum

Lewio3 ]

1024 ADC channels

> I

Level Q2

Zm=

Flare list

QL Data

Four energy bands
QL light curve plots

18



ASO-S/HXI: data products

s [Main production

]
I

| Format reading | | Get pointing | | === 2nd-production |
Level 00 Level 0.5 \ Level 1.0
SAS data SAS data | SASdata

Level 0.5 I Ready? _I STOP

\ Level 0.5

Detector data

| Format reading | Quick calib.

Level 00 :
Detector data

| Get flags / Level 0.5

s . .

| Get ENG data | P  Calib. spectrum m (i ol =
LL—‘ Full calib. |

Level 00
- Ready?
ENG data _Ready? ==|sTOP
Calib. parameters

| Flare detection |
Fast production?

Q2 peak images « Flare list Level Q1 data Level 1.0 data

Q2 peak QL images \

spectrum
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ASO-S/HXI: data products

HXI Level 1 FITS

Primary

EXT1
EXT2
EXT3
EXT4
EXTS
EXT6
EXT7
EXT8

INFO

EBOUNDS
HXI_MODU
HXI_SPEC
HXI_MODU_4CHAN
HXI_SPEC_4CHAN
HXI_pointing
HXI_ene_calib

HXI info data

80 energy bands for HXI level 1 data
HXI modulation data

HXI spectra data

HXI four-channel modulation data
HXI four-channel spectrum data
SAS pointing results

Energy calibration results

20



ASO-S/HXI: data products

HXI Level Q1 FITS

Primary
EXT1 HXI QL INFO HXI level Q1 quciklook info
EXT2 EBOUNDS HXI QL standard energy bands
EXT3 CRATE HXI Q1 count rate data
EXT4 MONITOR HXI QL monitor data

EXTS5 Flags HXI QL flags

21



ASO-S/HXI: data products

S,
nlar Obser\l?"od

HXI data production status / extracted @2023—-04—11T05:33:28

Levgl det v01 +O1 01 01
s v03 w02 v0Z VOl
Lev1.Q [
det VD3 V02 v02 Ol
555 vOO VOO v0O0 v00
Lev.5
det yO1 vO1 01 01
sS08
Lev(.0

det

04:00 08:00 12:00 16:00 20:00 00:00
Start Time (10—Apr—23 00:00:00)
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ASO-S/HXI: data products




ASO-S/HXI: data products

D98
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S,
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P — pitch

C - cos

S—sin

DM - Deformation monitor

% SA - Solar Aspect monitor

D97

G1: P36,
G2 : P52,
G3 : P76,
: P108,
G5 : P156,
G6 : P224,
G7 : P344,
G8: P524, D69-78
G9: P800, D79-84
G10:P1224, D85-91

D1-8
D9-18
D19-28
D29-38
D39-48
D49-58
D59-68

24



ASO-S/HXI: data products

S,
OIa, ()bse'vato‘i

Created simulated data, as realistic as possible:

202006 202010 202106 202206
Simu. Data V0.7 vo8 V09 Vvio V11 V13 V15 Viée V18 V2.0
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ASO-S/HXI: data products

Simulated data

Observation data

& HXI Main Window
File Plot_Control Window_Control Help
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& HXI Main Window
File Plot_Control Window_Control Help




ASO-S/HXI: data products

Simulated data 2023-Jan-06 X-class flare
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ASO-S/HXI: data products

S,
nlar Observawd

simulated pointing  simulated pointing shifts:
shifts/drifts: input  SAS measurements
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ASO-S/HXI: data products

Correction for pointing shifts within duration time

Input Clean Corrected Clean

input source FPointing—corrected Clean




ASO-S/HXI: data products

Input image without correction corrected

VIS_BP




ASO-S/HXI: data products

Correction for pointing shifts during imaging
Based on simulated data v2.0




ASO-S/HXIl: observations

S,
Ola, ()bse"’a‘o‘i

First, we need understand HXI quicklook data

HXI quicklook lightcurve and spectrogram

HXI quicklook lightcurve and spectrogram

10000 T T E 10000 T T
F HXl 10 - 20 keV /\ ] HXI 10 — 20 keY
L HXl 20 — 50 keV | ] HXI 20 — 50 keV ]
< topok. HXI 50 - 100 kev | < 1oooky HXI 50 - 100 kev
s E S
g F 4 ] 5
H] F H
@ - w
3 3
- 100, -
"' EXLU "
) i 4 R e N 2
£ e A z
§ o 3
B B BM D34 thin T
1 . . 1 . L L L |
07:00 07:10 07:20 11:10 11:20 11:30 11:40 11:50 12:00
10000 T T 10000 T T E
T 1000 % Toog
5 E 5
5 E G
e F 2
3 [ N |
= oo YT _ 100 \W\
v -yt T b,
o = . a N et
= £
H H
s 0 3 S
17 ) ) ‘ ) D|99 BKG b D.99 BKG T
Q7:00 07:10 07:20 Q7:30 07:40 Q7:50 : 11:50 12:00
100 7
2
(] ]
Ll
10 i L L N
Q7:00 07:10 07:20 Q7:30 07:40 Q7:50 Q8:00 12:00
version: 01 Stort Time (21-Feb—23 07:00:00) version: 01 Stort Time (21-Feb—23 11:00:00) 32



ASO-S/HXIl: observations

SAA and radiation belt (Wel Chen, Zhe Zhang)

Time Range: 2022/11/01 0000— 11/11 01:59

y
g0, ) e %_35, i
‘ 4 hﬁ, >
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ASO-S/HXIl: observations

HX| quicklook lightcurve and spectrogram HXI guicklook lightcurve ond spectrogram
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ASO-S/HXIl: observations

S,
OIa, ()bse'vato‘i

5 arcsec

ASO-S "ZERX—5" /HXI
: SDO/AIA 1700 A 2022-11-11 01




counts / s

ASO-S/HXI:

observations

S,
OIa, obse'va..o‘i

HXI amd STIX quicklook light curves (Sep. Angle: 22.1 deg)
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H¥l 25—50 keV
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ASO-S/HXIl: observations

S,
OIa, obse'va..o‘i

HXR Flare Ribbons from RHESSI (rarely seen)

Fletcher & Hudson 2002 | 1o |
Liu et al. 2007 T o -

Dennis & Pernak 2009 B R S N )
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ASO-S/HXI: observations ASSS

S
nlar Ohservawd

80-120 keV
Details in Loop-top T T T e T

I
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ASO-S/HXIl: observations

R i I e L e R
L Total Counts: 4214063

Y (aresec)
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Post-Flare loops
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ASO-S/HXIl: observations

High energy HXRs in two GOES C2 class flares
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ASO-S/HXIl: observations

S,
OIa, o.."se'va..o‘i

HXI quicklook lightcurve and spectrogram
: . e
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ASO-S/HXIl: observations

S,
OIa, ()bse'vato‘i

HXI quicklook lightcurve and spectrogram
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ASO-S/HXI: Summary

HXI:
® China’s First HXR solar imager

® improvements: more subcollimators; more visibilities?; independent total flux and background
monitors

® Currently the only HXR solar imager from Earth’s point of view (NUSTAR is not solar- dedicated)

® (HXI+STIX) First stereoscopic imaging observation in HXR (important for directivity studies)
Solar Orbiter/STIX+ASO-S/HXI, Krucker et al. 2019

“ﬁ" -

Solar Orbiter

B[ R 150 keV LV e e

_ @\ SRCELS disk-occulted observation

4 . ASO-S 4 X . Ce ey
£ one on-disk observation il
g 3 o2 3
= 50 keV

2 R

STIX observes |
1 HXI| observes faint coronal
D1 D2 chromospheric sources
o footpoints

0 15 30 45 60 75 90
view angle [degrees]
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normalized flux

ASO-S/HXI: Summary

By Sam Krucker and Yang Su

T T "
GOES

STIX 20-50 keV
HXI 20-50 keV

(o

|
i
1,

00:55

00:56
Start Time (06-Jan-23 00:54:00)

00:57

00:58

Earth view: 11-Nov-2022 11:39:40.745

200

120

140

AlA 1600A
HXI 30 - 40 keV (25,40,55,70,85%)
n i L 1 L 1 i 1 i L 1
160 180 200 220
X (arcsec)

Y (arcsec)

Solar Orbiter view:

220

200

180

160

140

120

100

80

S,
OIa, ()bse'vato‘i

L

11-Nov-2022 11:39:40.745

T T T

S

AlA 1600A (reprojected) 4
STIX 20 - 70 keV (25,40,55,70,85%)

1 1 I 1 | 1 1

760 780 800 820 840 860 880
X (arcsec)
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Tutorial: HXI GUI

HXI analysis software: HXI GUI
(objects + GUI + plotman, by Fanxiaoyu Xia, Fu Yu, Changxue Chen, Wei Chen, Yang Su)

& HXI Main Window — | X
File Plot_Control Window_Control Help

ASO—3 HXI | quicklook : Thin ‘ Quicklook B1.C/Spectrum Image

Working Time Range:

‘ 6-Jan—2023 00:40:00. 000 ‘ T.
‘ 6-Jan—2023 01:20:00. 000 ‘ I m e ra n g e

7] o] [oie] Flare info (not used)
Select Data to Plot:

Select Flags to Display: All None
[~ saF [ saA [ Flare mode Select Data to Plot: Thin ~
MNight [Acalibration [ALST k
Select Flags to Display BK(l}Ced E e
‘ Plot Quicklook ‘ ‘ Plot GOES ‘ ‘ Help ‘ ‘ Quit | —edg
BKG_cent
SAF SAA livet bde
. . . ITot_image
| v =
: [ Night Callbrat101,[0,.[78?9C
Will add a button here to chegk S
= ‘ Plot Quicklook ‘ ‘ pPlgholl_dngle 1p
on the latest data version Temer: —
XyzZ




A =) Detector with thin front window

=) Detector with thin front window
" — Background at edge of det. array
Background at center of det. array

mmmmmmp Total flux of imaging detectors
) Total flux of open detectors
— ) solar disk center in SAS detector

| pmmmmd Roll angles, Not available yet
—wmmmmmp Temper. data, Not available yet

Tutorial: HXI GUI
Select Data to Plot: Thin v
: Thick
Select Flags to DlSplaY_BKG_edge
BEKG cent
\'/ 4 \'/ 1 v_ o .
Sk s livet jd: livetime
JNight [ Calibratior?t—mage
ot_spec
Pointing
Plot Quicklook plgRoll Angle
Temper
hv
XVZ

=) High voltage, Not available yet

=) Satellite location, Not available yet
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Tutorial: HXI GUI

S
nlar Ohservawd

&1 HXI Main Window
File Plot_Control Window_Control Help

S/HA Light Cy Quicklook ILC/SDECU'UFU Image

——

Working Time Range:

06-Jan-23 00:40:00 to 06-Jan—23 01:20:00

LC/Spectrum Time Range: R .
| 6-Jan-2023 00:50:00. 000 | to | 6-Jan-2023 01:00:00. 000 | T| me |nte rvals

LC Energy Bins (keV): 10.00 to 20.00 v

Edit Intervals Read Intervals from File - E n e rgy ra n g es

Detector ID:

[p92 (thick) []Dp93 (thick) [£]D94 (thin) all — D t t
Oogs [pee [pgr  [dpes [Ipg9  all BkG eteclors

Units:
Ocounts (O Count Rate (@ Count Flux

unit

Select Thins to Plot: ‘4»0 "‘ ‘ Plot LC
. . .
Time binsize
Spectrum Energy Bins (keV): 10 to 11 v
Edit Intervals Read Intervals from File

Plot Spectra | | Save to Fits ‘ ‘ Help ‘ ‘ Quit ‘ En blnnlng

f Save FITS -> OSPEX




Tutorial: HXI GUI

Thick Al front window

Thin Al front window

[ 1D93) (thick)

D97 [ ]p9s

V|D94 (N\nin) all

[ ]D99 all BKG

center edge

Total flux monitors

BKG monitors
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HXI GUI

S
nlar Ohservawd

HXI Main Window
File Plot_Control Window Control Help

trum:

Count Fluy

Quicklook LC/Spectrum Tmage

Working Time Range:

06-Jan—-23 00:40:00 to 06-Jan—23 01:20:00

LC/Spectrum Time Range:

‘ 6-Jan-2023 00:50:00. 000 ‘ to ‘ 6-Jan-2023 01:00:00. 000 ‘

LC Energy Bins (keV): 10. 00 to 20.00 -

Edit Intervals Read Intervals from File

Detector ID:

[p92 (thick)  []D93 (thick) [D94 (thin) all

[pes  [Ipee [ Ip97 [ D98  [~]D99 all BkG

Units:

Ocounts Count Rate (@ Count Flux

Select Thins to Plot: ‘4-0 V‘ | Plot LC ‘
Spectrum Energy Bins (keV): 10.0 to 11.0 ~
Edit Intervals Read Intervals from File

‘ Plot Spectra ‘ ‘ Save to Fits ‘ ‘ Help | ‘ Quit ‘




Tutorial: HXI GUI

S
nlar Ohservawd

&1 HX| Main Window
File Plot Control Window Control Help

Quicklook LC/Specfrum Image

Working Time Range:

change

06—Jan—-23 00:45:00 to 06-Jan—23 01:20:00

Image Time Range: Edit Intervals

6-Jan-2023 00:55:23.000 to 00:55:30.000 i

Image Energy Bins (keV): 40.00 to 60. v

Edit Energy Bins Read Energy Bins from File

Detector Range: Il | to 191 ‘ or | Select sub—collimators

Display counts of different detectors

‘ Time intervals
) Energy ranges

Image Method: HXI_Clean ~

X-Center (arcsec): !’900 \ Nxy: 1201 |

[733% Psize: |1

Y-Center (arcsec):

Plot Image ‘ ‘ Save to fits ‘ ‘ Help ‘ ‘ Quit ‘

Detector selection
method
parameters




Tutorial: HXI GUI

S,
OIa, o.."se'va..o‘i

At current stage (grid calibration is not done yet), you may try to start
from g3 or above

WIDGET DIAL-COLLIMATORS X
SELECT SUB-COLLIMATORS:

[Jer [Jda1 [Jd2 [Jda3 [Jd4 [1d5 [Jd6 [Jda7 []d8

[Jez [Jas [Jdie [Jdir  [Jdiz [Jda3 [Jdi4 [Jdas [Jdie [Jdiz [Jdis
[]e3 d19 d20 dz1 d22 dz23 d24 d25 d26 a7 d28
e d29 d30 d31 d32 d33 d34 d35 d36 da7 d3s

[ g5 d39 d40 d41 d42 d43 d44 d45 d46 d47 d48

[ g6 d49 d50 d51 d52 d53 d54 d55 d56 d57 d58
(a7 d59 d60 ds1 d62 de63 de4 d65 d66 de67 d63

[ ]e8 d69 d70 d71 d72 d73 d74 d75 d76 d77 d78

[ ]g9 d79 dgo ds1 ds2 dg3 ds4

[]elo0 ds5 ds6 ds7 dss dsg dao d9l

CANCEL READY

o5




Tutorial: HXI GUI

Currently available:
HXI Clean

HXI Clean v HXI_BP
HXI Clean
JHXT BackProj x:g-g';a”
HXI_FFitting g -
EE‘E%EHD _ Note that vis-based methods are not perfect yet.
WIS FF - For limb flares and fine grids, visibilities still need
MEM GE © corrections.

Note that HXI clean and HXI BP are quite slow in
calculating patterns and corrections of pointing

shifts. An update is on the way which can reduce
the time for imaging. 56



Tutorial: Example

HXI Lev —Q2 qmcklook I|ght curve: | 2302230613 |

79,0020 TR BRIRCEEEEAE L A L B A L B -

C  Count Rate (EKG—subtracted, quickloak anly) ]

- HXI 12 — 20 keV 1

- HXI 30 — 50 keV =

' 100.0g =

=) = -

< - ]

] - !

© - o
o

- 10.0E —

'a = =

o C 3

c B o
3

S 1.0E {\l |2

E f u fﬂ' | /3

T LIV W

0_1 \ l b I, L L M L L | IS S T E | 1 L L I L

06:08 06:10 06:12 06:14 06:16 06:18 06:20
Start Time (23—Feb—23 06:07:35)

o7



Tutorial: Example

s"’ar Ohsard a“’d

HXI Main Window @] HXI Main Window

File Plot_Control Window_Control Help File Plot_Control Window_Control Help
< ¢ Thin

!

i f}.‘
R RJ'LLF‘—TWL.F‘LHM‘“'JU’ %W

08:10




S
nlar Ohservawd

JHXI Main Window

06:10

Quicklook LC/Spectrum Image

Working Time Range:

23-Feb-23 06:08:00 to 23-Feb-23 06:20:00

LC/Spectrum Time Range:
23-Feb—-2023 06:08:00. 000 ‘ to ‘23—Feb—2023 06:20:00. 000 ‘

LC Energy Bins (keV): 10.0 to 20.0 v~

Edit Intervals Read Intervals from File

Detector ID:
[pg2 (thick)  []D93 (thick)  [“ID94 (thin) all

[Jpes  [Ipee [Ipe7 [Ipes [ ]D99 all BkG

Units:
Ocounts O Count Rate (@ Count Flux

Select Thins to Plot: |4-0 V| | Plot LC ‘
Spectrum Energy Bins (keV): 10.0 to 11.0 ~
Edit Intervals Read Intervals from File

Plot Spectra | ‘ Save to Fits | ‘ Help | ‘ Quit ‘




Tutorial: Example

s"’ar Ohsard a“’d

&1 HXI Main Window
File Plot_Control Window_Control Help

H info: Loc of - disk center Quicklook LC/Spectrum Image

Working Time Range:

[23-Feb-2023 06:08:00.000 |
523—Feb—2023 06:20:00. 000 ‘

Flare ID: V‘ ‘Check‘ ‘ Edit ‘
Select Data to Plot:
Select Flags to Display: All None
[1s4F [1saa [|Flare mode

[“INight [V]|Calibration [~]LST

| Plot Quicklook ‘ ‘ Plot GOES ‘ ‘ Help ‘ ‘ Quit




S
nlar Ohservawd

The saved spectra
trum:  Count Flux vs Energy Quicklook LC/Spectrum Tmage )
Working Time Range: FITS amd DRM F’ (6
23-Feb—-23 06:08:00 to 23-Feb-23 06:20:00 4

can be analyzed in
o OSPEX
LC Energy Bins (keV): 10.0 to 20.0 v
Edit Intervals Read Intervals from File O:OSP@X()

Detector ID:

D92 (thick) [ ]D93 (thick) [~]D94 (thin) all (0] —>56t,
Mpos  [Jpee [ Ipe7 [ Ipes [ ]p99 all BkG Spex__ﬁ'(e—reade‘/:(h
Units:

QOcounts (O Count Rate (@ Count Flux X{ (

LC/Spectrum Time Range:
23-Feb—2023 06:08:00. 000 ‘ to ‘23—Feb—2023 06:20:00. 000 |

Select Thins to Plot: ‘4-0 "‘ ‘ Plot LC ‘

Spectrum Energy Bins (keV): 10.0 to 11.0 v

Edit Intervals Read Intervals from File

‘ Plot Spectra ‘ | Save to Fits ‘ ‘ Help ‘ | Quit ‘




S
nlar Ohservawd

HXI Main Window
File Plot Control Window Control Help

Tetal Counts:

Quicklook LC/Spectrum Image

Working Time Range:

23-Feb-23 06:08:00 to 23-Feb-23 06:20:00

Image Time Range: Edit Intervals

23-Feb—2023 06:13:13. 000 to 06:13:22. 000 7

Image Energy Bins (keV): 30.00 to 40. v

Edit Energy Bins Read Energy Bins from File

Detector Range: ‘1 \ to ‘91 | or Select sub-collimators

Display counts of different detectors

Image Method: HXI_Clean v

X-Center (arcsec): 1’310- \ Nxy: 1181 \

Y-Center (arcsec): 440. Psize: 1

Plot Image ‘ ‘ Save to fits ‘ | Help ‘ ‘ Quit ‘




Tutorial: Example

S,
Olar op s orvatoy

If flare location is unknown, then users can make a full disk image first.
Xcen: O' B 1HXI Main Window — [} X
Ycen: O. File Plot_Control Window_Control Help
Nxy: 401
Psize: 5

Quicklook LC/Spectrum Image

Working Time Range:

23-Feb-23 06:08:00 to 23-Feb—23 06:20:00

Image Time Range: Edit Intervals
Detecto rs. D39 D91 23-Feb-2023 06:13:13.000 to 06:13:22. 000 5
* Image Energy Bins (keV): 20.00-30.00 -~
Edit Energy Bins Read Energy Bins from File

Method: VIS BP or HXI_BP

Detector Range: 139 ‘ to 191 ‘ or | Select sub—collimators

Display counts of different detectors

Image Method: Vis_BP >

X—Center (arcsec): Nxy: 401
Y-Center (arcsec) : Psizes

Plot Image ‘ ‘ Save to fits ‘ ‘ Help ‘ ‘ Quit ‘

Flare location will be
obtained automatically
from Flare list.
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Tutorial: Example

S
nlar Ohservawd

B HXI Main Window & HXI Main Window
File Plot Control Window_Control Help File Plot Control Window_Control Help




Tutorial: Example

Vis_Clean

BP image

Total Counts: Total Counts: Total Counts:

65



Tutorial: Example

s"’ar Ohsard a“’d




Open
Set Plot Preferences >

Configure Plot File > [
Create Plot File >

Select Printer...

Configure Print Plot Output...
Print Plot

Export Data

OPEN:
®m Can load saved HXI maps

® Can load AIA maps and other maps

(through fits2map.pro)

SDC 13:26.117 UT




Tutorial: Known issues

Known issues: Background removal is very compllcated

m Background removal for spectral anaIyS|s

B Three choices (case by case):

B before and after flares;

B nearby BKG detector;

® 48h+10s ahead or -48h-10s behind
m Background selection for imaging

B Three choices (case by case):

B before and after flares;

B BKG detectors;

B 48h+10s ahead or -48h-10s behind

Background
m Stable component
B Particles

B vary with orbit

B Vary in detector array

68



Tutorial: Example

Caunts 7' detector

Caunts 7' detector

HXI quicklook lightcurve ond spectrogram

1coca

1000

100

HXI 10 — 20 keVY
HXI 20 — 50 keY
HXl 30 — 100 keV

{ T
\"‘ﬂ-. ‘k—.__\_

s
]

ovetae e e AL A etk Pt

| i
‘i!:a.;;ﬁu_m@mwﬂd[*-mwﬁ o

10§ 4
1 L 1 1 1 1 D|94 thin ]
13:00 1310 13:20 13:30 13:40 13:30
HXI quicklook lightcurve ond spectrogram
10000 ; T T T T T ;
F HXI 10 — 20 keVY B
[ HXI 20 — 50 keVY 7]
1000 HXI 50 — 100 keV

1a

100 Pon J 10N
= _“»_,fl

13:00

S
S/ar observawd

April 08 2023

April 10 2023
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Tutorial: Example

New background (-48 h -10s)




Tutorial: Known issues

HXI quickloak lightcurve and spectrogram

E HXI 10 — 30\keV
I HXI 30 — B0%eY

An X-class flare detected by HXI

High energy solar X-rays can cause
increase of flux in background
detector.

In this case, the fluxes in the BKG h e wewewe e o
detectors can not be used as o
background. i * 5

L
] 10 00:20 09:30 00:40
version: 01 Start Time {06—Jan-23 00:00:00)



Tutorial: Known issues

VAN oSS,

S
nlar Ohservawd

Short but very strong signals

HXI quicklook lightcurve and spectrogram

E HXI 10 - 30 kev

Wel Chen

100 316 1000 3162 10000

HXlI 60 — 120 keV

S L D

Counts ™' detector™'

5 L4
g
L] )
Tw 1 1
Fl 39410 280010" ECT a71x100
5
& Back-Plate  Pointing towards the Sun
2510 25:20 23:30 2340 23:50 00:00 = -
F ' ] " ASO-SFHXI
F JL A—//L
200— WS
F 11:18 11:24  11:30  11:36  11:42  11:48  11:54
§ 150 Start Time (11-Nov-22 11:16:40)
100 —

00 23:10 23:20

25 23:30 2540 2550
version: 01 Stort Time (06 -Feb—23 22:59:58)




Tutorial: Known issues

Known issues: Calibrations
B Energy calibration and correction of DNL: done
B Imaging calibration: ongoing work
B |ocations and pointing: almost done
B Grid calibration (phase): work in progress
B Cross calibrations: HXI-STIX, HXI-Fermi, work in progress
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HX131 17

O Hxites/ gL (BF)

D AmExH (K%

aF BE&H [xc, ye] (KPHRIRER, B&)
aF ABAEABRE L [cen x, cen_y] (&%)



Tutorial:

Known issues

Known issues: Grid Calibrations

pitch

Cos:
Sin:

1
T O

itch/4

a. source image

b. Cleaned, ideal grids (no shifts)
T T

100 I T J 100 T
50+ A 50+
. (o}
0r A 0r
. ©
-50+ al -50 -
-100 | I | -100 | | I
c¢. Cleaned, pattern is corrected d. Cleaned, pattern is not corrected
100 T T T 100 T T T
Random grid shifts: [-3,3] um Random grid shifts: [-3,3] um
Panel shifts: x 30 um, y 11 um Panel shifts: x 30 um, y 11 um
50+ A 50+
0r A 0r
-50+ A -50 -
-100 | I | -100 I | |
-100 -50 0 50 100 -100 -50 0 50
X (arcsec) X (arcsec)

100



Tutorial: Known issues

Known issues: Grid Calibrations

Grid response
o =)
2 ¥

36 um grids @ 30 keV
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Tutorial:

Known issues

s"’ar Ohsard a“’d

] HX!| Main Window

File Plot Control Window Control Help

Quicklook LC/Spectrum Image

Working Time Range:

06-Jan—23 00:40:00 to 06—Jan—23 01:20:00

LC/Spectrum Time Range:
| 6-Jan-2023 00:50:00. 000 \ to | 6-Jan-2023 01:00:00. 000 |

LC Energy Bins (keV): 10.00 to 20.00 v

Edit Intervals Read Intervals from File

Detector ID:

D92 (thick) [D93 (thick) []D94 (thin) all
[Ooes  [pes [Jp97 [Jpes  []D99 all BkG

Units:

Ocounts  (OCount Rate @ Count Flux

Select Thins to Plot: ‘4-0 "‘ | Plot LC ‘

Spectrum Energy Bins (keV): 10.0 to 11.0 ~

Edit Intervals Read Intervals from File

| Plot Spectra ‘ ‘ Save to Fits ‘ ‘ Help ‘ ‘ Quit ‘




Thank Youl

Yang Su/Nanjing/FZ1000



