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Remote Sensing: is the sciencefs '

acquiring and processing information,
about an object without being in&"
ohysical contact (Ground & +_ - [
Space)
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Sources: Sun, GCR

Sun:

Solar wind — Continuous flow of charged particles from the Sun
which permeates the solar system

CMEs — Significant release of plasma and associated magnetic
field from the solar corona

CIRs — Interaction regions between fast- and slow-solar wind that
rotates with the Sun

Flares — Sudden release of energy in the form high energy
radiation

GCR:

A highly energetic atomic nucleus or other particle travelling
through space at a speed approaching that of light.



VMeasurement

Particles: (In-situ)

Charged Particles (Electrons, Protons, Heavier nuclei; Cosmic Rays
bombarding Earth from all directions)

Neutrals (e.g. Neutrinos; Due to nuclear reactions inside stars)

Radiation: (Remote)

Electro-magnetic radiation (photons: photometry, spectroscopy, and
polarimetry)



Instruments for Sun

Interior:
Dopplergram

Atmosphere:
Imagers,

Dopplergrams,
Vector

Magnetograph
Coronagraphs
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NUV and X-ray

Courtesy: Aditya-L1 team

Hinode/XRT: 2007—01—-03 16:19:03UT

Stitched image from IRIS —
Mg filter

03-11-2021 Recent Developments for Solar Exploration

X-ray Image



Dopplergram & Magnhetogram
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Michelson Interferometer
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S0D/HMI Quick—Look Dapplrgrarn: 2016,11.11_17:CC2DD_TA S0D/HMI Quick—Look Magnatogrom: 2D016.11.1117:00:00_T4
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Solar Orbiter View

Courtesy:
ESA



Vector Magnhetograms
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Coronagraphs
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Coronagraphs
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Instruments for Heliosphere

* Heliospheric Imagers
* |nter-planetary Scintillations
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Interplanetary Scintillation
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Nationa!l Aeronautics and Space Administration

Where Do Switchbacks Come From?

Switchbacks are
sudden reversals
in the solar
wind’s magnetic ‘ 4 4 -
field. They were nnecting field lines create flux rope
a surprise ‘
discovery as
NASA’s Parker
Solar Probe
made its first
close flyby of
the Sun in
November 2018.

Courtesy:
NASA/ESA
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the current
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New Results — Magnetic switchback
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Future Missions

XN XX

AN

Aditya-L1 — An observatory class mission for
solar events and in-situ measurements
Coronagraph (1.05 to 3Rsun)
Simultaneous spectroscopy (3-channel) &
lmaging

Imaging in NUV band for irradiance studi
Chromospheric filters for Filaments,
Prominences & Flares

X-ray spectroscopy of flares

In-situ particle instrument including
direction identification

In-situ magnetic field measurements
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Image Courtesy: STEREO Modified to include FOVs of Aditya-L1

URSC

REMOTE SENSING INSTRUMENTS
* Visible Emission Line Coronagraph (VELC)

* Solar Ultra-violet Imaging Telescope (SUIT)

VELC- Ir’aging

‘ VELc s a‘
: \"";-"’-‘.'-., f ;

zad

* Solar Low Energy X-ray spectrometer (SoLEXS)

* Hard X-ray L1 Orbiting Spectrometer (HEL10S)

Compasite Solar FEurE Spectrum
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Image Courtesy: STEREQ Modified to include FOVs of Aditya-L1



URSC

IN-SITU INSTRUMENTS =52 |

Magnhetometer (Ma
* Aditya Solar Particle Experiment (ASPEX) 5 (Mag)

* Plasma Analyser Package for Aditya (PAPA)
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Future Missions

Proba-3 (2023)

Solar corona through refractive
optics

Imaging in three spectral bands
530.4nm, 587.7nm, and whitelight
Formation flying concept
SWEFO-L1 (2025)

Space weather specific mission at L1
CCOR-=3.75t0 22Rsun
Supra-thermal lon sensor

Solar Wind Plasma Sensor
Magnetometer
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Future Missions

AN NI N N

HI —

70deg
v' Magnetograph
v’ In-situ particle and magnetometers

Lagrange — L5 Mission
Coronagraph —2.7R - 25R
Magnetograph

EUVI -

EUV Imager
Heliospheric Imager — 4 to

Thank you for your attention




