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Why is it hard to observe flares
with HRIs?



Spatial coverage is low:
HRIEUV covers < 1/30th of the disk during perihelion

D®: 0.2971au D®: 0.9360au



Spatial coverage is low:
HRIEUV covers < 1/30th of the disk during perihelion

Duty cycle is low:
Telemetry corresponds to 20min HRIEUV imaging at 2s
cadence: 20 min/day = 1/72 duty cycle
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and yet it happened
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Solving saturation in flares

the 15bit dynamic range of EUI sensors is not sufficient for the EUV flare signal
Real time adaptive exposure times not foreseen in EUI
Adding extra short exposure images is load on limited TM

for FSI systematically from 2022-11-09



2022-07-15

10s exposure 0.2s exposure



2023-01-06

EUI FSI 304 2023-01-06T01:00:25.190 | D®: 0.9522au EUI FSI 304 2023-01-06T01:00:15.290 | D®: 0.9522au

758 DN @ 0.2s =
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Short exposures
« for FSI systematically from 2022-11-09

exposure time dynamic range compression filesize

FSI regular image 10s 0-32767 DN lossy (factor 27) 0.63 MiB

el Silel 0.2s 327-32767 DN lossless 0.1 MiB
exposure
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Short exposures

exposure time dynamic range compression filesize
FSI regular image 10s 0-32767 DN lossy (factor 27) 0.63 MiB
Pl anert 0.2s 327-32767 DN lossless 0.1 MiB
exposure
FURLIEER (REllkls 1.65s 0-25600 DN lossy (factor 8) 1 MiB
image
AFISSY Sl 0.033s 256-25600 DN lossless 0.04 MiB
exposure
HRIEUV .
2022 Apr 4 shorts 0.04 0-32767 DN lossy (factor 125) 0.06 MiB
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FURLIEER (REllkls 1.65s 0-25600 DN lossy (factor 8) 1 MiB
image
palla el 0.033s 256-25600 DN lossless 0.04 MiB
exposure
HRIErL]Jg/n/:pr 4 0.04 0-32767 DN lossy (factor 125) 0.06 MiB




Major Flare Watch

* long (4h) periods of pointing to the most active region

 4h @ 2s cadence is not compatible with TM budget



Major Flare Watch

* long (4h) periods of pointing to the most active region

 4h @ 2s cadence is not compatible with TM budget

* high cadence is the most important in flares where signal is high

 solution: low cadence for regular images, high cadence for short exposures
« 16s cycles of 6 shorts + 1 regular image.

* 4h= 960 cycles =1190 MiB=5600 images
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6°0.04+1 MIiB = 1.24 MiB per cycle



I LI B - R R
Tt
0 2 4 6 8 10 12 14 16 16

Regular images, 16s cadence Short exposure images, 2s cadence

STIX Quick-look Light Curv

5 "“-

Ll
é 5 " Lot
g 2
10
-~ . - 23:10 : 23:40 23:50
) i Mar 19, 2024

UTC (4 sec time bins)

Talk Hannah Collier
EUI HRI-EUV 174 2024-03-19T22:57:15.174 | D® EUI HRI-EUV 174 2024-03-19T22:57:18.139 | D®






2024-04-05

2024-04-05T19:59:57.198 | D®: 0.2954au | FOV: 0.2237R®







Other cards we can play

1. instead of flushing everything into the SSMM, we can keep some data in the
EUI memory and bring it down after confirmation from the ground

2. we can use the STIX flare trigger
3. we can use the EUI flare trigger
4. we could add Lyman-alpha again (at the expense of HRIEUV cadence)

5. continuous mode (=regular images at 2s cadence or semi-short at 1s
cadence)



e March 8 EUI-STIX Flare trigger test: success!
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EUl send HRIEUV images to SSMM in response to an incoming STIX S20 flare trigger.
Secondary bugs found in EUI onboard software, to be fixed



2024 Jan 31: HRILYA aphelion experiment (24h@1 min cadence)

HRILYA is more performant outside the RSW
when far away from the Sun.

This implies no last-minute off-pointing and
moderate spatial resolution.

2024-01-31T00:00:20.154 NIRRT 0599:45,59 | Uo: 0.9851au



Major Flare Watch, adding HRIYLA

| HRIEUV only
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6"0.04+1 MiB = 1.24 MiB per cycle
900 cycles = 1116 MiB = 5600 images
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370.04+1 +270.25 MiB = 1.62 MiB per cycle
900 cycles = 1458 MiB = 5600 images
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o EUILYA observations when far from the Sun. Not time critical, likely in
' December
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)\g\%\ @ Continuous mode refurbished following software update

solar.orbiter.

March 18: HRIEUV at 2s cadence during 56 min, while taking FSI synoptics.
=> Continuous mode available for 2024 autumn RSWs

-80
2024-03-18T02:01:46.382 | DO: 0.4604au EUI HRI-EUV 174 2024-03-18T701:59:54.983/| D®: 0.4604au




Conclusions

« STIX-EUI Major Flare Watch has had fabulous pointings. Thanks Dan Ryan!
 The 16s cycle of 6 shorts + 1 regular HRIEUV image works great

« With HRIEUV we can observe length/timescales in flare cores that were not
observable before.

* Further experiments possible with flare triggers, HRILYA, continuous mode

* If sensor degradation is under control (TBC), we really want to do this again.
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2024-03-23

EUI HRI-EUV 174 2024-03-23T23:05:18.374 | DO: 0.3814au JAIANIST 2024=03=25125: 0455006225 DE:0/9969au




2024-03-23

2024-03-23T23:05: 188y 4 |D®: 0.3814au | FOV: 0.1759R®
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