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Chandrayaan-2 Solar X-ray Monitor (XSM)

% XSM is a soft X-ray spectrometer, which is observing the Sun as a star
from the lunar orbit and functional from mid of the year 2019, covering the
minimum of solar cycle 24.

% It provides _disk-integrated Solar spectrum at every second in the energy
range @' pto M5 class of solar activity) or 2-15 keV ( > M5

solar activity).

% Very good energy resolution O@V @ 5.@or a broad band soft

X-ray energies.
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XSM Observation of the Sun during the minima of Solar cycle 24
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Abundance measurements of X-ray Bright Points (XBP)

e Usually low FIP elements are 3-4 times more abundant in the core of the ARs than that of the photosphere known as
FIP effect.

e Abundances of XBPs were not well known yet.
e |t has been found that most of the X-ray emission during the quiet Sun (QS) is originated from the XBPs.

e By modeling the XSM spectra during the QS period, we have estimated the temperature, emission measure as well as
the abundances of Mg, Al, and Si for the XBPs.
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Abundances during solar transients

e Flare peak abundances are found to be photospheric (e.g., Feldman and Widing (1990), Feldman (1992), Warren et
al. (2014)).

e Some attempts have been made to measure the abundance evolution during the large (e.g, X/M/C) flares, e.g.,
Katsuda et al.(2020), or Narendranath et al. (2020).

e Due to high sensitivity, cadence, and energy resolution of the XSM, it was possible to measure the time evolution of
abundances during small flares.
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Evolution of elemental abundances during B-class solar flares
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explained by chromospheric evaporation.



Discussion: Abundance evolution

An emerging AR takes about 1-2 days to establish the coronal FIP bias from the photospheric values (Widing et al.
(2001)). On the contrary, our observations demonstrate that the coronal abundances are regained within minutes
timescale after the flare.

To explain our observation, we propose two scenarios, as explained in the following cartoon.
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