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Aim based on Solar Orbiter Science Activity Plan (Zouganelis et al. 2020):
• To perform coordinated high-resolution, high-cadence observations using EUI, PHI, and SPICE
• To capture rapid solar dynamics at the highest spatial resolution over short period of time (order ten min.)
• To discover new small-scale physical phenomena, especially those evolving on timescales shorter than 10 s.
• To compare high-cadence dynamics across different solar regions
• To investigate coronal density fluctuations at high-cadence (1–20 s)

Overview of RS Burst SOOP

Observations:
• AR observations
• QS observations
• polar region observation
• border of AR observations



Start Date End Date LTP Target SOOP Coordinators Scientific Outcome

2022-10-12 04:17 2022-10-12 07:17 9 QS Hardi Peter

Lim et al. 2024, A&A, 689, A16 (oscillation study); Narang et al. 

2025, A&A, 699, A138 (campfire study); Lim et al. 2025, A&A, 698, 

A65 (oscillation study)

2022-10-13 11:55 2022-10-13 15:47 9 AR Hardi Peter Lim et al. 2024, A&A, 689, A16 (oscillation study)

2023-03-29 11:10 2023-03-29 19:40 11 AR Hardi Peter, Susanna Parenti

Lim et al. 2024, A&A, 689, A16 (oscillation study); McKevitt et al. 

2026 ApJ in press

2023-04-07 03:20 2023-04-07 06:50 11

AR

Hardi Peter, S. Castellanos Durán

Lim et al. 2024, A&A, 689, A16 (oscillation study); Nóbrega-Siverio 

et al. 2025, A&A, 702, A188 (jet study); Li et al. 2025, A&A 702, 

A201

2023-04-10 20:10 2023-04-10 23:20 11 QS Hardi Peter, S. Castellanos Durán Lim et al. 2024, A&A, 689, A16 (oscillation study)

2023-10-06 08:20 2023-10-06 12:40 13

QS
Sudip Mandal, Azaymi Siu Tapia, Chris Nelson, 

Laura Hayes, Hardi Peter

Narang et al. 2025, A&A, 699, A138 (campfire study); Lim et al. 

2025, A&A, 698, A65 (oscillation study)

2023-10-10 11:30 2023-10-10 15:50 13

AR
Sudip Mandal, Azaymi Siu Tapia, Chris Nelson, 

Laura Hayes, Hardi Peter

2024-04-03 20:30 2024-04-03 23:30 15

AR

Dan Ryan, Azaymi Siu Tapia

2024-10-19 19:04 2024-10-19 19:32 17 Border of AR Daye Lim, Krzysztof Barczynski Lim et al. 2025, A&A, 704, A58 (campfire and oscillation study)

2025-03-21 09:30 2025-03-21 15:30 19 Polar Region Luis Bellot Rubio Chitta et al. 2025, ApJL, 993, L45 (polar supergranulation study)

2025-04-01 19:00 2025-04-01 20:00 19 Border of AR Krzysztof Barczynski, Nils Janitzek

2025-09-23 19:00 2025-09-23 20:00 21 Border of AR Krzysztof Barczynski, Nils Janitzek

2026-02-12 03:00 2026-02-12 04:00 22 Border of AR Krzysztof Barczynski, Muriel Stiefel, Yingjie Zhu

Overview of RS Burst SOOP



RS Burst SOOPs –AR

upflow

AR core
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Observation time (AR) 

• LTP  9 2022-10-13 11:55 - 2022-10-13 15:47

• LTP 11 2023-03-29 11:10 - 2023-03-29 19:40

• LTP 11 2023-04-07 03:20 - 2023-04-07 06:50

• LTP 13 2023-10-10 11:30 - 2023-10-10 15:50

• LTP 15 2024-04-03 20:30 - 2024-04-03 23:30

Observation time

Instruments

• Solar Orbiter: EUI, SPICE, PHI

• IRIS: SJI, raster

• Hinode: XRT, EIS

5



Scientific goal of the SOOP (AR) 

• observation structures in an active region

3D structure of jets Flux cancellation derived with PHI Extrapolations using PHI

Li et al. 2025 (A&A) 702 , A201
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Difference between runs (AR) 
Related to setup

• Observations from different vantage points (2 – 109 deg)

• Different setup coordinated observations

• Distance to Sun (0.29 – 0.39 AU)

• EUI –cadence: between 3 and 10 sec 

Related to AR physics

• Active region age, size, location at the solar disk, flaring activity
7



Scientific outcom(AR) 

• Published

the highest temporal cadence data ever – 1 sec 

• Under revision in ApJ.

8



Zoom on one AR observation

upflow

AR core

9



RS Burst SOOPs –QS

upflow

AR core
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RS Burst SOOPs –QS

upflow

AR core
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RS Burst SOOPs –QS

upflow

AR core
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Observation time (QS) 

• LTP  9 2022-10-12 04:17 - 2022-10-12 07:17

• LPT 11 2023-04-10 20:10 - 2023-04-10 23:20

• LPT 13 2023-10-06 08:20 - 2023-10-06 12:40

Observation time

Instruments

• Solar Orbiter: EUI, SPICE, PHI

• IRIS: SJI, raster

• Hinode: XRT, EIS
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Scientific goal of the SOOP (QS) 

• observation structures in a quiet Sun

Narang, N et al. 2025 (A&A) 699 , A13814



Difference between runs (QS) 
Related to setup

• Observations from different vantage points (68, 113,  117 deg)

• Different setup coordinated observations

• Distance to Sun (0.29)

• EUI –cadence: between 3 and 10 sec 
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Scientific outcom(QS) 

• Published

the highest temporal cadence data ever – 1 sec 
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RS Burst SOOPs –polar region

upflow

AR core
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RS-Burst SOOP (March 21, 2025): science goals

Science goals
1.Characterize network properties and evolution at high latitudes (polar regions)
2.Study ephemeral region emergence at high latitudes
3.Assess atmospheric heating by cancellation of opposite polarity flux concentrations

Observing strategy
• Target same polar region from SOLO and Earth
• Very high-cadence observations, for 6 hours
• Monitor different atmospheric layers
• Coordinate observations with Hinode+IRIS (IHOP 503)
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RS-Burst SOOP (March 21, 2025): target and observations

Run in LTP19
• 21 March 2025, from 09:30 to 15:30 UT
• Target: South polar region
• r=0.44-0.37 au, lat=-14.8o -> -16.7o , Earth-Sun-SO angle: 20o

• Followed by R_SMALL_MRES_MCAD_Supergranulation (2025-03-21T15:35:00->2025-03-
22T00:35:00)

Instrument Observations

PHI HRT, vector mode, 170”x170”, cadence 120s, 6h, ISS on

EUI HRIEUV, full FOV, cadence 10s, 6h
FSI 174 + 304 Eruptive_B, full FOV, 180 s, 6h

SPICE
Polar mini-raster  (ID2233), slit 4”, 20” x 660”, texp 9.7s, cadence 55s, 
6h
Context raster (ID2234), slit 4”, 256” x 660”, texp 19.7 s, 21 minutes

Hinode/SP 8 normal maps, 1-sided, 82” x 82”, 45 min cadence

Hinode/EIS Raster, slit 2”, 10”x144”, texp 30s, 2m 47s cadence
Context raster (study 248), slot 40”, texp 30s, 104”x512”

IRIS 8-step raster (OBS3420508630), slit 1”, 7”x119”, 73s cad + SJI Si IV 10s 
cad

2025-03-21 10:55
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RS-Burst SOOP (March 21, 2025): dataset

PHI/HRT Icont & Blos 
2025-03-21 09:30 UT 

Hinode/SP  Icont & 
Blos
2025-03-21 09:30-10:18 UT  

2025-03-21  

T09:30:09->T15:30:09 
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RS-Burst SOOP (March 21, 2025): dataset

EUI HRIEUV
2025-03-21 09:30:05 UT 

2025-03-21  

T09:30:09->T15:30:09 
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RS-Burst SOOP (March 21, 2025): Science outcomes

Published papers
• Chitta, L.P., et al. “Supergranulation and poleward migration of the magnetic field at high latitudes of the

Sun”, ApJL 993:L45, 9 pp. (2025)
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RS-Burst SOOP (March 21, 2025): Assessment

• Acquired data are excellent
• Continuous PHI/HRT observations at 2 minute cadence show evolution of many magnetic features 

near the South pole
• High-cadence EUI HRI observations with lots of transient brightenings and small-scale loops

• Acquired dataset is sufficient to fullfil science goals
• SOOP does not need to be rerun until higher latitudes are reached (more favorable viewing angle 

for magnetic field measurements)
• Possible improvement: extend duration by a few hours (even at lower cadence)

• PHI data released only in January 2026 and EUI data not released yet, so very little time           for
use of dataset by community at large
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RS Burst SOOPs -border of AR

upflow

AR core
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Scientific goal of the SOOP (Border of AR) 

• The characterization of the physical and dynamical properties of 
small-scale brightenings in coronal upflow regions

• The investigation of the physical mechanisms driving plasma upflows
at the boundaries of active regions (ARs)

• A comparative analysis of the physical and dynamical properties of 
coronal upflow regions and active region cores

EUI/HRI SDO/AIA171 Hinode/EIS, FeXII DKIST/ViSP
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Observation time (Border of AR) 

• LTP 17 →19 Oct 2024 T 19:04 – 19:32 UT –coord. IRIS, Hinode, DKIST*

• LTP 19 →01 Apr 2025 T 19:00 – 20:00 UT –coord. IRIS, Hinode, DKIST*

• LTP 21 →23 Sep 2025 T 19:00 – 20:00 UT –coord. IRIS, Hinode, DKIST

• LTP 22 →12 Feb 2026 T 03:00 – 04:00 UT –coord. IRIS, Hinode
*obs. not possible due to weather condition

Observation time

Instruments

• Solar Orbiter: EUI, SPICE, PHI

• IRIS: raster & SJI

• Hinode: EIS, XRT, SOT

• DKIST: VBI (under processing), ViSP 26



Difference between runs (Border of AR) 
Related to setup

• Coordinated observations from different vantage points (23 – 90 deg)

• Different coordinated observation setups

• Distance to Sun (0.3 – 0.5 AU)

• EUI cadence: between 1 and 5 s. 

→duration: 28 min - 60 min

• SPICE: raster and slot observation modes

Related to AR physics

• Active region age, size, location of AR at the solar disk, flaring activity
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Scientific outcom(Border of AR) 

• Published:

-High-resolution observations of the dynamics at the border 
of the active region (Barczynski et al.)

the highest temporal cadence data ever – 1 sec 

• On going:
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Assessment (Border of AR) 
Scientific goals achievement:

- observations of the upflow region obtained from different vantage points and 
coordinated with multiple instruments to provide complementary perspectives 

- analysis of the data to investigate the physical mechanisms governing the upflow
region (ongoing study) 

- observations of the solar corona with the highest temporal resolution achieved to date

Scientific goals for further observations:

- investigation of the long-term evolution of the upflow region based on two one-hour 
observations of the same active region (AR), obtained at the beginning and at the end of 
the LTP
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Thank you for your attention
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