About one-order of magnitude smaller,
but still challenging and breakthrough:
the case for solar telescopes
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Study
fundamental
astrophysical

processes at

their fundamental
length scales

Credits: NASA, USA



Understand
the

plasma-
maghnetic
field
interplay
driving the
evolution

of magnetic
regions
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Understand

solar
variability
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Statistical

SOLAR CYCLE 25 PREDICTIONS
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Experimental Solar Cycle 25 Prediction
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Predict
disturbances
of the space
environment
induced by
the Sun

SCO/AA 131
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Credits: NASA, USA



Predict
disturbances
of the space
environment
induced by
the Sun
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Solar Wind Speed: 430 km/sec
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Updated
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A flare is an eruption of energ
from the Sun that generally L
minutes to hours. Flares of this
magnitude are not frequent

TIMING:
The flare peaked at 22/1734 EST

EFFECTS:
Users of high frequency (HF) radio
signals may experience temporary

degradation or complete loss of signal
on much of the sunlit side of Earth. The
general public need not be concerned

ce Westher Prediction Center
Boulder. CO

ouidr Wind Magnetic Fields: Bt 5 nT, Bz 3 nT

Noon 10.7cm Radio Flux: 181 sfu

Strongest Flare of the Current Solar Cycle
published: Thursday, February 22, 2024 23:44 UTC
Another X-class flare from Region 3590 peaked at approximately 1734 EST on Feb. 22, 2024.

Two Major Solar Flares; Effects on Cellular Networks Unlikely

published: Thursday, February 22, 2024 19:30 UTC

The Sun emitted two strong solar flares (both R3 on the NOAA Space Weather Scales), the first one
peaking at 6:07 p.m. EST on Feb.

21 & 22 Feb R3 Events
published: Thursday, February 22, 2024 06:52 UTC
X1.8 and X1.7 flares from Region 3590 occurred at 21/2307 UTC and 22/0632 UTC.

Are You Ready for the April 8 Total Solar Eclipse?

published: Wednesday, February 21, 2024 20:24 UTC

The National Environmental Satellite, Data, and Information Service (NESDIS) has created an
interactive map.

Credits: NOAA, USA
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Spectro-polarimetry
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High-resolution |
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Height Dependence of the Penumbral Fine-scale Structure in
the Inner Solar Atmosphere
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Height Dependence of the Penumbral Fine-scale Structure in

the Inner Solar Atmosphere
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Large scale coherent MHD oscillations in a sunspot 5o
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LARGE SMALL
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Learmonth, Australia

National Solar Observatory

Learmonth, Australia
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Credits: Greg Kopp Webpage, USA

Total Solar lIrradiance measurements

Total Solar Irradiance Data Record
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Total Solar Irradiance variations 1978-present
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Total Solar Irradiance reconstructions based on magnetograms
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Current estimates Total Solar Irradiance variations back to 1600

Year
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Ca |l K observations 1892-present
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Ba - Baikal

BB - Big Bear

Br - Brussels

CL - Calern

CT - Catania

Co - Coimbra

Ka - Kanzelhohe

Ke - Kenwood

Kh - Kharkiv

Ki - Kislovodsk

KW - Kodaikanal WARM
KT - Kodaikanal Twin
Ko - Kodaikanal 16-bit
Ky - Kyoto

ML - Mauna Loa PSPT
Ma - Manila

MM - McMath-Hulbert
MS - Mees

MD1 - Meudon SHG
MD2 - Meudon Filter
Mi2 - Mitaka Filter

Mil - Mitaka SHG

MW - Mount Wilson

PS - PICARD/SODISM
PM - Pic du Midi

Ro - Rome Monte Mario
RP1 - Rome PSPT Broad
RP2 - Rome PSPT Narrow
SP - Sacramento Peak
SF2 - San Fernando CFDTZ
SF1 - San Fernando CFDT1
Sc - Schauinsland

Te - Teide ChroTel

UP - Upice

VM - Valagské Mezific¢i
WS - Wendelstein

YR - Yerkes
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Chatzistergos et al. 2020, A&A



Current estimates Total Solar Irradiance variations back to 1600

Year
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Total Solar Irradiance reconstructions based on CallK+red images
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Total Solar Irradiance reconstructions based on CallK+red images
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SCIENCE BROADER IMPACT

Helioseismology as a window to the Sun’s Earth’s Climate Studies
far side and interior

o Space Weather Operations Services
Nature of solar/stellar magnetic fields

Solar Eruptions and Space Weather

Magnetic connectivity throughout the
heliosphere

Context images for high-resolution obs and space missions

Sun-as-a-star research --> next talk!
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