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Influence of solar flux variations on the wave dynamics of the Earth’s
thermosphere

(Sublr Mandal, Duggirala Pallamraju, and Pradip Suryawanshi) :
The Earth’s atmosphere hosts waves of different spatial and temporal scales, which play a:
crumal role in the redistribution of energy and coupling between the various regions.

nAtmospherlc gravity waves (GWSs) are one such type of waves, wherein the force of grawty

‘acts as the restoring force. These wave-like fluctuations manifest themselves in the different ;

atmospherlc parameters, such as density, pressure, and temperature. !

-We used the electron density data obtained from digisonde that is in operation from the Thaltej i
'Campus of PRL to study such wave features in the height region of 200 — 300 km. GW_
' characteristics, such as time periods (), vertical phase speeds (c,) and vertical wavelengths'
'(AZ) have been obtained from this study. The thermosphere is a lethargic medium and takes '
:~20 days to respond to systematic changes due to external forcing. This time lag has been.
‘considered to investigate the effect of solar flux variations on GW activity. Distribution of c, '
and the number of GWs that are represented by the number of independent time periods, in the !
- daytime thermosphere show similarity with the variations in the values of the solar flux (flgures i
‘la & b). These similarities indicate a strong influence of solar flux variability on the:
'thermospherlc GW activity. !

. This semblance between the GW activity and solar flux is inferred to be caused by the changes
-in neutral temperature, which increase during high solar flux. An increase in the neutral ;
‘temperature causes the thermosphere to expand. Such expansion alters the vertical densityi
‘distribution of neutral species. These changes are known to modify the background stablllty
'C0ndItI0n which leads to a weakening of wave dissipations. As a result of all thesen
.modlflcatlons the vertical wavelength and vertical phase speeds of GWs (and hence the:
number of GWs) increase with increasing solar flux. Such results on the influence of solar flux ;
on the GWSs in the daytime thermosphere provide new insights into the solar-terrestrial coupling '
! 1in terms of the neutral atmospheric dynamics. doi: https://doi.org/10.1016/j.jastp.2020.105414 ;
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Figure 1: (a) Variation in the 20-day
averaged values of vertical phase speeds of
GWs (blue-color) and solar flux (red-color)
for the period of 01/07/2012 — 30/06/2014.
(b) Same as shown in (a) but for number of
gravity waves observed in the daytime

thermosphere.
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Launch of Solar X-ray Monitor (XSM) website at PRL
The Author
. The XSM (Solar X-ray Monitor) is one of the eight scientific experiments (payloads)
. onboard the Chandrayaan-2 Orbiter. It measures the solar X-ray spectrum in the 1 — 15
. keV energy range, with the high energy resolution of ~175 eV (@5.9 keV), at every
- second, whenever the Sun is within the field of view of the XSM. The measurements by
+ XSM provide the solar X-ray flux incident on the Moon, which is required by the CLASS
- (Chandrayaan-2 Large Area Soft X-ray Spectrometer) payload for determining the
. elemental composition of the lunar surface.

- The XSM is the only solar soft X-ray spectrometer operational at present and has been
. providing high-sensitivity data on solar X-rays since September 2019. Though XSM
' measures the X-ray spectra of the Sun as a star, the high energy resolution and the high
- cadence measurements have great potential to address a variety of problems related to the
. enigmatic solar corona, and hence, are of great interest for solar physicists. The XSM data
' is available publicly from the PRADAN portal of the ISSDC (Indian Space Science Data
- Centre) after a lock-in period of nine months. However, in order to quickly disseminate
. the basic information on the solar X-ray intensity to the scientific community, the XSM
' POC (Payload Operation Centre) at PRL has developed a website, which provides an
interactive display of the solar X-ray light curves measured by XSM in the energy range
. of 1—15 keV as well as in the standard GOES energy range of 1 — 8 A. The website also

Santosh Vadawale

Prof. Santosh ! provides similar interactive access to light curves for the past XSM data, starting from 12
Vadawale is a . September 2019, and basic information on the XSM instrument and observations,
' from the PRADAN portal.
Astronomy & :
Astrophysics - This XSM website at PRL was inaugurated by the Chairman of the PRL Council of
Divisi Management, Shri A. S. Kiran Kumar, on 8 July 2021 and is now available publicly at
tvision. ' https://www.prl.res.in/ch2xsm
7 "”"x Chandrayaan-2 XSM e
A Solar X-ray Monitor i=n
- CH-2 XSM 1 - 8 A Flux (1 - minule)
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i publications, as well as the software and documents necessary to analyse the data obtained ;
Professor at the : P y y :
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Visitors @ PRL

/ » Ms. Ayushi Bhatnagar: Ph.D - INSPIRE Fellow, Banasthali Vidyapeeth is visiting PRL to work With\
Dr. A.D. Shukla from Geosciences Division. She is here to carry out her doctoral research on the
evolution of Western Great Rann of Kachchh.

» Mr. Drona Vatsyayan: PhD Student, Delhi University was visiting PRL. He was working with Prof.
Srubabati Goswami from THEPH Division on Explaining the observed Baryon asymmetry of the

Universe via leptogenesis.

.

a

~

shri. C.V.R.G. Deekshitulu, Registrar, PRL
superannuated on 315 July 2021. PRL family thanks
him for his contributions towards the betterment of
the Institute and wishes him a happy and healthy
superannuated life.
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Follow PRL on Social Media

https:/ /twitter.com/PRLAhmedabad

ﬁ https://www.facebook.com/PhysicalResearchlLaboratory

u https://www.youtube.com/c/PRLAhmedabad_webinars

PRL Contact

@ https://www.prl.res.in/prl-eng/home

PRL-Contact

website-Hindi website-English
Physical Research Laboratory Wfas Y TR
(A unit of Dept. of Space, Govt. of India) (YRd PR, dRe f[aUrT o1 gfe)
Navrangpura, Ahmedabad - 380009 AR, 3fEHGIETE - 380009
Phone: (079) 26314000 GXHIY: (079) 26314000
Fax: (079) 26314900 THaRT: (079) 26314900
E-Mail: director@prl.res.in 3 - 0q: director@prl.res.in

Compiled, Designed and Published by

The Newsletter Team »
Physical Research Laboratory /

@
.

@ For any suggestions or query, please contact us at: newsletter@prl.res.in
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