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The 'Balloon Experiment on the Electrodynamics of Near Space’ (BEENS) carried out on the night of
January 17-18, 2025, during the pre-midnight to early morning hours, at TIFR Balloon Facility,
Hyderabad. The balloon reached a float altitude of ~33 km. Inset figure indicates a double probe
configuration with four orthogonal booms- two positioned at the top of the gondola (central payload
structure) and two at the bottom. This configuration enabled two sets of simultaneous measurements of
horizontal and vertical electric field components.




INDIAN INSTITUTE OF GEOMAGNETISM






ANNUAL REPORT 2024-2025
CONTENTS
Governing Council of the Inshitute . . . . _ iv
Functional Committees (Research Advisory Committee and Finance Committee)........ .. i WY
From the Director's Desk . . . = Vil
Geomagnebc Observatones and Instrumenlalion e 1
Upper Atmasphenc Hesearch . . . . . 4
O AT DS B Y s o e e S s T s L .20
P S Y S oS0
e T APV UW PR | . |
WODEE ERNIOr e i e g e e S R S S i 36
Invited Talks and Lectures i L L N A 37
Participation in Conferences/ Meelings/ Seminars ... .. e 3d
Students Cormer . . . : . . - : 41
Benuialions\ists Abroad o s s e e e i e i o i e 41
Distinguished Visitors . o o 42

HohDIS ana s .. e e e 45
Traiming Imparted ... L e i et b i S ittt mtineess 40
Parbcipation n Specialized Workshops/Training Courses e ; . : : o TR 47
Official Language (Hindi) . 4B
Science Oufreach Activities . i i i e : . i - 20
R e O L BT OV O o L e e e e et S e 24
Library and Documentation . . . _ 55
G Staff Welfare and Recreation Club ... T PP Es e T rrPre e roPp T oS Uvver Tl (|
I Service Of the Nali0m e e OB}
Corporate Social Responsibiities.__ Ga

Organizational Chart of the Institute... ... v i sy i 69




'u INDIAN INSTITUTE OF GEOMAGNETISM
e N

01

05

06

07

08

09

10

11

GOVERNING COUNCIL OF THE INSTITUTE

Prof. Raghavendra P. Tiwari

Vice Chancellor

Central University of Punjab
VPO-Ghudda, Bathinda, Punjab -151401

Secretary or his Nominee
Department of Science and Technology
Technology Bhavan, New Mehraull Road, New Delhi — 110016

Financial Advisor
Department of Science and Technology
Technology Bhavan, New Mehrauli Road, New Delhi — 110016

Dr. Virendra Mani Tiwari

Director

CSIR- North East Institute of Science & Technology (CSIR-NEIST)
Jorhat — 785 006

Dr. Kalachand Sain

Former Director

Wadia Institute of Himalayan Geaclogy
33, General Mahadev Singh Rd.
Sewla Kalan Majra Dehradun-248 001

Prof. Dipankar Banerjee

Director

Indian Institute of Space Science and Technology, Valiamala P.O.
Thiruvananthapuram — 695 547

Dr. Vineet Gahlaut

Director

Wadia Institute of Himalayan Geology
33, General Mahadev Singh Rd.

Sewla Kalan Majra Dehradun — 248 001

Dr. O.P. Mishra

Director

National Center for Seismology, Ministry of Earth Sciences EREC
Annex. Building, Mausam Bhavan, Lodhi Road, New Delhi -110003

Dr. S.C. Patel
Professor
Department of Earth Sciences

Indian Institute of Technology, Bombay
Powai, Mumbai — 400076

Dr. A.P. Dimri
Director
Indian Institute of Geomagnetism

Cdr Ashutosh Shukla (Retd.)
Registrar
Indian Institute of Geomagnetism

Chairman

Member

Member

Member

Member

Member

Member

Member

Member

Member

Non-Member Secretary




01

02

03

05

06

07

08

09

10

11

FUNCTIONAL COMMITTEES

RESEARCH ADVISORY COMMITTEE OF THE INSTITUTE

Dr. Virendra Mani Tiwari

Director

CSIR- Naorth East Institute of Science & Technology (CSIR-NEIST)
Jorhat — 785 006

Dr. K. Rajeey

Director

Space Physics Laboratory

Vikram Sarabhai Space Centre, Thiruvananthapuram - 685022

Dr. Amab Rai Choudhuri
Professor (HAG), Area of Astrophysics
Indian Institute of Science, Bangaluru — 560012

Dr. Shyam Lal

Professor, Space and Atmospheric Sciences Division

INSA Senior Scientist

Physical Research Laboratory, Navrangpura, Ahmedabad - 380009

Dr. Nandita Srivastava

Senior Professor

Udaipur Solar Observatory (US0), Physical Research Laboratory,
Udaipur, Rajasthan — 313004

Dr. Rajeev Bhatla

Professor

Department of Geophysics, Insiituie of Science
Banaras Hindu University, Varanasi — 221005

Dr. Pradeep Srivastava

Professor

Department of Earth Sciences, Indian Institute of Technology,
Roorkee — 247667

Dr. Durgesh Tripathi

Scientist G

Inter-University Centre for Astronomy and Astrophysics (IUCAA)
Pune - 411007

Dr. Piyali Chatterjee

Associale Professor

Indian Institute of Astrophysics
Koramangala, Bangalore- 560034

Dr. A.P. Dimri
Directar
indian Institute of Geomagnetism

Dr. Satyavir Singh
Professor - G, (Convenor-RAC)
indian Institute of Geomagnetism

Chairman

Member

Member
(Till September 2024)

Member

Member

Member

Member

Member
(From September 2024)

Member
(From September 2024)

Member

Yy

ANNUAL REPORT 2024-2025 \

—

Non-Member Secretary




INDIAN INSTITUTE OF GEOMAGNETISM

e
T
FINANCE COMMITTEE OF THE INSTITUTE

01  Prof. Raghavendra P. Tiwari Chairman
Vice Chancellor
Central University of Punjab VPO-Ghudda
Bathinda, Punjab-151401

02  The Financial Advisor Member
Department of Science and Technology
Technology Bhavan, New Mehraull Road
MNew Delhi — 110016

03  Dr. A.P. Dimri Member
Directaor
Indian Institute of Geomagnetism

04  Cdr Ashutosh Shukla (Retd.) Member
Registrar

Indian Institute of Geomagnetism

05  Mrs. Ketki Salvi Non-Member Secretary
Ifc. Accounts Officer
Indian Institute of Geomagnetism




ANNUAL REPORT 2024-2025 \
P
From the Director’s Desk.. ...

he Indian Institile of Geomagnetism (HG) has, over

decades, remamed steadfas! in its mission lo advance
fundamental and apphied research m geomagnetism and alhed
geosciences  contnbuting significantly fo India's scentific
landscape  This Annual Report for the year 2024-2025 15 not
st an account of milestones reached bul a lestament (o the
Institule's unwavenng commitment to scientific excellence,
technological innovation, and national service through Earth
and Space Science research.

As the world faces pressing challenges, from the impacts
of space weather on cnlical infrastructure to the hazards
of environmental degradation and natural disasters, IlG's
multi-faceted research remains more relevant than ever s
ploneering efforts continue to bndge gaps in our understanding

of the geosphere, almosphere, jonosphere, maanetosghere, and the dynamic processes that connect them.

This year, the Institute has reinforced its leadership with notable scientific, technological, and outreach achievements that
resonate deeply with national development prionties and global scientific frontiers. The Institute's research programmes
span the entire spectrum of geomagnelism, plasma physics, ionospheric physics, solid Earth processes, environmental
magnetism, paleomagnelism, seismology, and environmenlal suslainability

At the heart of IIG's legacy lies its unparalieled confribution to geomagnetic data collection and analysis. Our network of
magnetic observatones across Inda continues to provide continuous, high-quality datasets that are vital for understanding
both long-term secular vanations and short-term perturbations of the Earth's magnetic held. These observatones, equipped
with indigenously developed proton precession magnetometars, Overhauser magnelometers, and fluxgate instruments,
have ance again demonsirated the Institute’s ability to sustain robus! long-term abservations, despite challenges ranging
from instrument failures to environmental extrames

A highlight of this year was the revival of the Hanle obsarvatory in Ladakh, which has begun providing vital data from a
umgue mgh-aititude locahon, enhancing our spahal coverage of India's geomagnetc field. Our observatones at Alibag and
Jaipur continue to contribute to INTERMAGNET, the international consortium of geomagnetic observatones, enabling near
real-time data shanng with the giobal scientific community. These contnbutions reinforce India’s presence in the international
framework of geomagnetic monitoring

Equally significant was the successful development and in-house fabncation of India's first Overhauser Magnetometer,
a pioneenng achievement in scalar magnetometry. With its exceptional resolution and stabilty, this innovation not only
strengthens our research capacity on the ground but also positions the Institute as & future contributor to space-bome
missions. Ils inlegration into the forthcoming PEERS (Probing the Equalorial Electrojel using Rockel Sounding) mission
aboard the RH300 sounding rocketl will serve as a major milestone in translating labaratory innovation into space-ready
instrumentation

Qur active participation in the Indian Scientific Expedition to Antarclica continues to provide unigue insights into geomagnetic
field behaviour &l high latitudes. Continuous monitoring at Maitri and Bharati stations has revealed a decline in the Earth's
main field strength, offerng crtical inputs for refining the inlemational Geomagnelic Reference Field (IGRF) and advancing

our understanding of the Earth's core dynamics

The Insiitute also maintained leadership in magnetic instrumentation workshops, training a new generation of observers in
precision technques, calibration, and data procassing. These miiatives not only sustain our observatory operations but also
ensure the continuity of geomagnehic excelience for future decades

The upper atmosphere and near-Earth space environment remain areas of prime national and international imporiance.,
given their profound implications for salelile comrmunication, navigation, aviabion safely, and space weather forecasting.
IG's cantnbutions n this domain have been significant dunng the reporting year
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A landmark achievement was the progression of the PEERS mission, which, for the first time m India, will deploy a sounding
rocket expenment designed to measure both elecinc and magnetic fields in the eguatonal jonosphere. Through 1ts double-
probe electnic field instrument and the Overbauser magnetometer PEERS will address long-standing scientific gaps in
our understanding of equatornial electrodynamics. Complementing this effort, laboratory spin-table tests have successfully
validated payload deployment mechanisms, ensunng robust in-flight performance.

Our research on space weather has yielded novel insights into the extreme gecmagnetic storm of May 2024 one of the most
intense storms of the space era  Using coordinated observations from ground-based ionosondes, Swarm satellite daia, and
optical imagers, IlG scientists provided the first observational evidence of IMF By-dnven electrodynamic processes in the
equatonal icnosphere. The documentation of super-fountain effects and lonesphenc uplift dunng this storm has advanced
global understanding of soiar wind-magnetosphere-ionosphere coupling

The Institute also made notable contributions in captunng low-latitude auroral emissions over Ladakh during Apnl 2023, a
rare and scientiically valuable phanomenon. This observation highlighted India’s growing capabilities in all-sky imaging and
auroral science, while also providing critical inputs into the equaiorward expansion of auroral ovals dunng solar storms

Balloon-based investigations under the BEENS-2 expenment provided valuable dalasels on stratosphenc electnic fields,
while coordmated studies on volcanic forcing of ionospharic disturbances, particularly from the Tonga eruption, illustrated
the Institute’s ability to integrate atmospheric and ionospheric science. Complementing observational studies, our teams
also developed advanced models, including the lterative Gradient Comection (1GC) software for true height electron density
retneval and ARIMA-based farecasting for atmosphernc elecinc fields that will serve as valuable tools for both research and
applications

Anotherimpeortant milestone was the indigenous development of a lable-1op Fabry-Parol Interferometer under the "Atmanirbhar
Bharat” initiative, enabling high-quality measurements of thermospheric winds. This achievement adds to India’s capability
in space-weathar-ready instrumentation.

Callectively, these efforls underline IIG's critical role in advancing India's preparedness for space weather challenges, while
simultaneously enhiancing global scientific knowledge of upper atmospheric processeas

Significant stndes were made under the Sohd Earth Research Programme. Using Ambien! Noise Tomagraphy and travel-time
tomography, |1G researchers have constructed detailed 3D seismic velocity models of the North-East, a region charactensed
by complex lectonics and high seismioity. These models have revealed distinct crustal anomalies beneath the Shillong
Plateau, Inde-Burma ranges, and Koplli Fault Zone, improving seismic hazard assessment in one of the most vulnerable
parts of the country,

Sub-basalt imaging studes along the western coast and adjoiming shelf have demonstrated the potenbal of synthetic
modelling i mproving the interpretation of buned basement structures under thick volcanic sequences, a long-standmg
challenge in Indian geoscience

Investigations in Prayagra) demonstrated how magnetic susceptibility and scanning electron microscopy can effectively
trace ultrafine pollutants and heavy metals in urban dust, offerng an economical and rapid tool for environmental health
assessments Similarly, geophysical surveys in Joshimath provided crucial msights into land subsidence hazards, highlighting
the importance of integrating resistivity imaging, magnetic measurements, and susceptibiiity analyses for nsk mitigation in
fragite Himalayan terrains

Paleomagnetic studies have confinued to shed light on long-lerm geomagnetfic vanations, with the construction of India’s
first archeeomagnetic secular vanation curve spanning more than four millennia. Such reconstructions provide invaluable
constraints for giocbal geomagnetic field models and offer novel windows into the geodynamo processes operating in the
Earth's core. Anisctropy of Magnetic Susceptibility {(AMS) studies on dyke swarms, lake sediments, and seismites have
furthered our understanding of magmatic flow, Holocene climate-tectonic interactions, and earthquake-induced deformation,
thereby undersconng the versatility of magnetic techmques across solid Earth science

Under the Geosciance and Applications Programme (GAP), 15 GNSS slations operated across the Eastem Himalaya
provided crucial data on crustal deformation and seismic stram accumulation. strengthening India’s earthquake rnisk monitonng
nework
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To deepen our knowledge of atmosphere-ionosphere interactions, G hosted AIDON 2025, a major workshop explonng
tdes, waves, and coupling processes in the upper atmosphere. Research in this area has led to befter models for predicting
ionosphenc behaviour dunng extreme space weather evenis, with important implications for GNSS reliability and space-
based communications. On the weather science front, I1G organised the Tth Indian Radar Meteorology Conference (IRAD
2025), providing a platiorm for experts to exchange advances in radar meteorology, severe weather menitoring, and cimate
dynamics. The Institute's Plasma Simulation Research Programme convened leading scientists at CPS-2024, highlighting

state-of-the-art simulation methods for laboratory and space plasmas. Such activibes strenglhan India's capabiliies in
modalling complex plasma processes that underlie maanetospheric and ionospheric dynamics.

Keeping pace with digital transformation and cyber resilience, I1G has invested in upgrading its ERP modules, enhancing
firewalls, and strengthening cyber secunty frameworks to ensure thet s research data, computing infrastructure, and
operabonal workflows remain secure and robust The Institute’'s Library and Documentation Division continued to expand its
scientific collections, streamline knowledge managemeni, and complete rigorous stock vernfication exercises 10 support its
researchers with seamiess access io cntical information

The Institute has not confined itselfl to laboratory and field research atone. Our scientists have actively parhicipated in
international conferences, delivered mvited talks, and contributed to high-impact publications. Several members received
honours and awards, reflecting nabional recegnition of I1G's excelience, True to its mission of knowledge dissemmation, 1G
has maintained a vibrant science outreach programme. Through school visits, National Science Day celebrations, exhibitions
at the India Intermabional Science Festival (I1SF) 2024, and vanous public lectures, the Institute has engaged thousands of
sfudents and teachers across the country, igniting cunosity about Earth and Space Science

NG has also promoted the use of Hindi through official language implementation, hosting Hindi workshaps, competitions,
and Hindi Day observances, strengthening its commitment lo inclusive and effective communication in administrative and
soientific domains.

Across these diverse programmes, a8 unifying theme stands out, I1G's commitment to integrating fundamental science with
praciical apphcations. Whether it is ploneering indigenous instrumentation, refining hazard assessment, mapping pollution,
modelling space weather, or training the next generation of geoscientists, the Institule remains at the forefront of research
that directly serves society.

This rich oulpul would not be possible wilhout the dedication and perseverance of [1G's faculty, research scholars, lechnical
stafl, project fellows, and administrative teams. Their collective efforts, whether in laboralones, field camps, remote
observatones. or intemahonal collaborations, form the foundation upon which the Institute's reputation stands.

Equally vital i1s the unwavenng support of the Department of Science and Technology, Government of India, which contmues
to empower the Institute with the resources and policy direction needed to pursue bold and mpactful research goals. The
guidance of the Governing Council, Research Advisory Committee, and Finance Committee has ensured that I1G's strategic
priofities remain aligned with national objeciives while maintaining the highest standards of administrative and financial
discipline.

Looking forward, the Insfitute is poised to expand its contnibutions in new directions. Future plans mclude advanced modelling
of Ithosphenc processes, integration of Al and machine learning in geophysical data interpretation, deveiopment of next-
generation sensors for space weather monitonng, and strengthened partnerships with leading global research institutions

On behalf of the Indian Institute of Geomagnetism, | express my deepest gratitude o all our stakeholders, collaborating
institutions, funding agencies, and well-wishers. | thank the entire 1G family for their untiring commitment, scientific curiosity,
and dedication, which have made lhe accomplishments documented in this report possible.

As we embark on another year of scientific exploration, | am confident that IG will continue to illuminate new frontiers in
gecmagnehsm and allied geosciences, bulding on its proud legacy of knowiedge generation and nation bullding. | invite
continued engagement and support from ail quariers to advance our coilective mission of understanding and safeguarding
the dynamic Earth and its geospace environment

AP. Dimri
Director
August 26, 2025
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GEOMAGNETIC OBSERVATORIES AND INSTRUMENTATION

MAGNETIC OBSERVATORIES
INSTRUMENTATION (MOI)

Chief Coordinator : Geeta Vichare
Coordinator(s)
Members

AND

: Gopi K. Seemala

: Prashant Tiwan, Technical staff of
Instrumentation division al HQ, ODA
and MEQI‘IE-HC Qb‘iEWElﬂ{iEE

OBSERVATORY MAINTENANCE

Insttute’'s magnehc observatonas house vanous instruments
such as Digital Fluxgate Magnetometer (OFM), Declination
Inclination Magnetometer (DIM), Proton Precession
Magnetometer (PFM) and Overhauser magnetometer for
magnetic field measurements. Indigenously developed
PPMs for absolute magnetic field observations are used in
all the IIG observalones. Instrumentation division resolves
varous mainlenance problems al the ocbservatones and
ansures the continuous. uninterrupted functioning of all the
magnelic abservaronies (MOs) of G

New DFM dala logger is installed al MO Prayagra),
KSKGRL. ADAM 4017 of DFM al MO Rajkol s replaced
and syslem is now operational. DFM eleclronic console for
MO Nagpur, DFM GPS, Overhauser PPM al MO Silchar
and MO Jaipurwere repaired. PPM units at MO Nagpur and
Praygra) were repaired and cafibrated Lightning activity hit
MO Vishkahpattanam and damaged many instruments,
which were repaired and replaced promptly

A new advanced smart PC has been procured for the DFM
data logger. The data logger software has been successiully
instalied on a Windows 11 operating system. The system is
funchoning efficently with both DFM and PPM configurations
It 15 being deployed al magnebc observaiones as a
reptacement for the older data logger systems,

The damaged Absolute Tower at MO Alibag is getting
repared and soon will be functional

Hanle observatory was successiully revived at a new location
inside the campus of Indian Astronomical Observatory at
Hanle, Leh with &8 DFM and an Overhauser Magnetometer
dunng October 2024 After the magnetic survey conducted in
October 2022 a strateqic and 1solated location on a nearby
hill was chosen for the construction of the non-magnelic
chamber o house the observalory instruments. After the
construction, cables for power ransmission and optical data
ware laid between the chamber and the data logger room.

: Revival of Hanle Magnetic Cbservatory, Ladakn

A woodean shelf was built 1o house the dala legger setup.
The enlire system s powerad by a 12-volt, 150 Ah tubular
battery connected to an inverter Amaong the instruments
installed were the DFM and the Overhauser Magnetometer,
which were tested at MO Alibag before installation at Hanle,
Ladakh observatory. These mstruments are now actively
recarding data, marking the revival of magnetic field
measurements in the region afler a bnel hialus Fioure 1

OBSERVATORY WORKSHOP

The Magnefic cbservations and Instrumentation (MOI)
workshop was held at MO Alibag dunng 101o 13 March 2025
Alotal of 25 IIG staff from each of the observatory along with
newly joined Technical staff participaled in this workshop.
The participants were given raining and leclures on dala
processing and precise observations, iastest knowledge
on magnetometers and PPM. They also received training
m handhng admimistrative matters in thew role as AIC The
participants were given hands-on exercises, knowledge of
the calibralion process, troubleshooting techmiques, and
best practices {o ensure rehable measurements. The PPM
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MO workshop group phofo

magnetometers of each observatory were calibrated dunng
the workshop, and a detatied Calibration Heport has been
prepared

INTERMAGNET

INTERMAGNET s & global network of observatones,
monitoring the Earth's magnetic field, adopting modem
standards for measuning and recording equipment in order
to facilitate ugh resoluton data exchange in near real imea
lIG is a parlicipating Institute in this programme. Earth's
magnetic field data received from ALIBAG and JAIPUR
are processed and emeiled to Kyote GIN in near real time.
These data can be viewed as Quick-Look plots at the
Kyoto website (hitp/'wdc kugi kyoto-u.ac jpiplot_realtime!/
intermagneliindex himi).

INSTRUMENTATION

Overhauser Magnetometer

NG has achieved a major scientiic and lechnological
breakthrough m 2023 with the in-house development
of India’s first Overhauser magnetometer Designed for
high-precision measurement of Earth’s magnetc fheld,
this achievement posihons G at the forefront of scalar
maagnelomelry research in the country. The Overhauser
magnetometar, based on the pnnciple of dynamic nuclear
polarization-enhanced nuclear magnelic resgnance, s
capable of delivenng nanotesia-level resolution with low
power consumphion and migh signal stability, making it an
ideal candidale for fulure space missions

In recognition of the novel techmiques employed in the
developmen! of this instrument, IIG has submitted two
palent applicalions o the Indian Palent Dffice. These
applicabions are currently under review:

Patent 1 {Apphcation No 202421084053) - An Overhauser
Magnetometer Probe and a& Method for Preparation
Thereof

Patent 2 (Application No. 202521008504) - Method
to Operate Overhauser Magnetometer In Different
Solvents at the Same Resonance Frequency

These patents are expecied to provide a strong intelleciual
property foundation for future research, commercialization,
and intemational collaboration in precision magnelomelry

Development of Overhauser Magnetometer for Space
borne experiments

To adapt the Cverhauser sensor for space apphcabions,
sagveral crnitical upgrades are currently underway These
include miniaturization of the RF and pickup coil assemblies,
ruggedization of the sensor cavily using vibration-damping
matenals such as Sorbothane and silicone, electromagnelic
compatibility enhancements, and transition from laboratory
to fight-grade electronics. Modincations also include
thermal insulation and radiation-tolerant enclosures to
protect the delicate electronic components in the harsh
space environment. The sensor mount has been redesigned
using non-magnetic materals and optimized to mitigate
interference from femous payload elements,

As a key step towards the fhight qualification, the Overhauser
magnetometer 1s baing integrated mio the PEERS (Probing
the Equalcnal Electrojet using Rocket Sounding) mission,
which will ba flown aboard the RH300 sounding rocket
in late 2025, This mission will serve as the first in-flight
vahdation of the Cverhauser magnelometer in a near-
space environmenl. The payload design largely isolates
the sensor from rockel-induced magnetic noise The fiight
will provide valuable insight into the sensor's performance
under dynamic fight conditions, including mechanical
vibration, thermal stress, and electromagnetic inferference
This milestone will mark the transibon of the Overhauser
magnelomeler from labaratory prototype to a fight-gqualified
mnstrument suitable for space science missions and future
salellite piatforms.

PEERS - Probing the Equatorial Electrofet using Rocket
Sounding

The PEERS (Probing the Equatonal Electrojel using
Rockel Sounding) project 1s a landmark effort undertaken
by [IG to investigate the elactrodynamics of the equalonal
ionospheare, parbcularly the equalorial electrojel (EEJ),
using & dedicaled sounding rockel experniment In 2024-
29, the project achieved several significant milestones.
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m Payioad Assembly-nose encicsed pasition

The payload design was finalized to include a Vector
Electric Field (VEF) instrument for double-probe electric
field measurements and an Overhauser Magnetomeler
(OWVM) to measure the ambient geomagnetic field with high
precision. The detailed preliminary design review document
15 submitted to TERLS-V55C team for their approval of the
payioad desion. This expenment I1s the first of s kind In
India fo conduct simultaneous electric and magnetic field
measurements onboard a sounding rocket plattorm (Figure
3, addressing a scientific gap of more than two decades.

Une ol the cntical advancements was the successiul
development of a passive boom deployment mechanism.
Each electric field boom consists of four nested cosxial
fiber-reinforced plastic sections, which extend honzontally
through ceninfugal action (Floure 4) after the rocket
reaches the deployment altiude of approximately G0 km
This extension is nitialed by the cuting of a nichrome
wire using a digitally tngoered wire culling mechanism. A
custom boom locking system ensures sacure locking of the
booms in their fully deployed state Extensive mechanical
analysis and deployment torque calculations confirmed
thal the centmiugal force generated al spin rates around

m Fayload Assembiy-Expanded position

—_— e

Spinning stabiity test-on Rotating piatiorm

6 mps (mimimum 2.2 rps) Is sufficient (o overcome opposing
forces such as gravity and friction. The rockel's spin rale is
axpected lo reduce 1o aboul 4.8 rps post-deployment due o
conservatbion of angular momentum.

In parallel, a full-scale rolating platferm was fabricaled and
commissioned at G o validale payload dynamics and
depioyment behaviour under spin conditions mimicking.
actual fight Using this rotating test table, mechanical
stability tests were successfully performed on the integrated
payload (Figures 5 and B6) These spin tests confimed
the robusiness of the boom deployment mechanism and
verified the balance and dynamic stability of the entire
system during rolation

m Spin #est on rofating Platiorm
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UPPER ATMOSPHERIC RESEARCH

POLAR AND SPACE WEATHER RESEARCH
(POWER)

Chief Coordinator : B. Veenadhan
Coordinator(a) - Gopi K. Seemala

Members : Satyavir Singh, Geeta Vichare,
Navin Panhar, Mala Bagiya, Remya
Bhanu, B Jayashree, C P Anil
Kumar, Prasanl Tiwari, C. Selvaraj,
C. Panneerselvam, Rahul Rawat,
Sarvash Chandra, Research
Students and Research Associates

Manifestations of Strong IMF-By on the Egquatorial
lonospheric Electrodynamics during 10 May 2024
Geomagnetic Storm

Understanding the eflects of sast-wesl componenl of
interplanetary magnetic field (IMF-By) on the eguatorial
ionaspheric electrodynamics i1s challenging due to the
complex response caused by the simulianeous occurrence
of multiplemechanismsduring disturbed times. Theextreme
geomagnetic storm on 10 May 2024 caused by multiple-
ICME interactions accompanied with unprecedented IMF-
By magnitudes and its polarty, changed from west to east
by 130 nT durmg northward IMF-Bz tuming. The ground
onosonde observations of h'F from near-equatonal
locations (Figure 7), along with the latitudinal profiles of

o — Ty I
- 1

- -
i =

B o B e TSR EF G

m Variations of e Fuegon base nteght (WF) during
2024 UT on 10 May 2028 Tor lhree anosonde
siations. BVJ04 (Black curvel (Geoographic 2.8°S,
BO6W, Geomagnetic11.98N) CGHIT (Red curve)
(Geographic.  20.4"5. 34.6"W, Geomagnetici11.313S)
and Jicamarca (Bive curve) (Geographec 12°5, Tas'W,
Geomagnetic:0.7°N). Dashed curves indicate queel time
vanatons aong with emor bars, Different vermical colour
bars indicate different IMF conditicns.

plasma densities from Swarm satellites reveal the first
ohservational evidence of the mpact of strong IMF-By near
the dusk-termmator (17-18.5 LT), causing strong dawn-to-
dusk jonospheric electne fields during noerthward IMF-Bz
This electnc field produces large uplift of the 1onospheric
plasma near equalor and subsequent super-fountain effect
near the dusk. The combined effect of increased IMF-By
amplitodes and viscous terms might have resulted into the
enhanced coupling of solar wind with the magnetosphere

Low-latriude Auroras: Insighis from 2023 April 23 Solar
Storm

In 2023 April, a low-latitude aurora observed by the all-
sky camera at Hanle, Ladakh, India (33°14'N geographic
latitude), generaled significant interest. This was the first
such aurora recorded from the Indian region in the space
era and occurred durnng a moderate solar storm. This
low-latitude auroral sighting happened during the sheath-
region passage of an interplanetary coronal mass ejection.
The aurcral observations at Hanle coincided with Intense
substorm activity. Using in situ multispacecraft particle
measurements and geomagnetic field observations from
both ground-based and satelliie-based magnetometers, il
is found that the aurora did not actually reach India, rather
the equatorward boundary was beyond 50°N geographic
latilude. Enhanced electron fiuxes with energies below
100 eV ware datected at 54"N geographic latitude at about
830 km aititude in the predawn sector (4-5 hr local time)
(Figure 8) Based on Hanle observations and emission
aititudes of 600650 km due to low-energy electrons, the
equatorward boundary is estimated to be around 52°N
geographic lalitude in the midnight seclor (Figure 9). Thus,
the low-iatitude red aurcra observed from India resulted
from the emissions at higher altifudes due to low-energy
electron precipdation in the auroral oval and a shght
equatorward expansion of the auroral oval. The low-energy
efectrons likely onginated from the plasma sheet and were
precipitated due o enhanced wave—particle interactions
from strong magnetosphere compression dunng high solar
wind prassure.

Geomagnetic storms associated changes in the thermal
structure of the Mesosphere-Lower Thermosphere

region
Global response of the thermal field of the Mesosphere-

Lower Thermosphere region to the "Extreme” geomagnetic
storm of 10-13 May 2024  Geomagnetic slorms can directly
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affect the themmal structure of the MLT region over the
Polar Region-Auroral Oval and high-latitudes via Joule
and auroral heating Auroral Oval's boundary can expand
towards the equator as the level of geomagnetic storm
increases, Consequently, geomagnstic storm-induced
changes in the MLT region are expected in lower |afitudes as
well Storm-induced changes in global wind circulation can
further influence the MLT region at mid- and low-latitudes.
Study presents the globa! response of the thermal structure
of the MLT region o the "Extreme™ geomagnetic storm of
10-13 May 2024 (Dst ~ 412 nT, SYM-H ~ -518 nT and Kp
= 9) using Sounding of the Atmosphere using Broadband
Emission Radiometry (SABER) instrument observations.
Giobally, dunng storm time, the MLT region was warmer
above ~898 + 4 km and warming even penetrated down
to =86 + 3 km and below over some latitudes Warming
appeared o be more pronounced over the Folar Region
and auroral oval (FRADO) on 11 May Awarmer MLT region
in 45-83" latlude band can be directly linked with the

Red Aurora

aaydsouoy

i — Skeich showing ihe geomelry of auroral visibliy at
' abserver latituge (80 ) CI5 the canter of the Eafth, 215 he

radies of the Eanh, P is the pont of auroral precipitation
at height “h° km at GGLat 8A , and A 5 e point on the
surface of the Earth. B 15 the tangent polnt af the surface
of the Earth ine orginating from point P, and 8A 5 he
iatitude of that point. B 5 the maximum elevation angle
of the aurom s2en Dy the observer The skotch 1S not o
scale

superstorm associaled Joule-cum-particle heating, and the
axpansion of auroral oval 1o the lower |atitudes. Below 45°
latitudes, the observed warmming can be atfributed to the
changes in global circulahon pattern brought about by this
extreme slarm.

Cosmic Ray Variations during Extreme geomagnetic
Storm on May 10-11, 2024

Muitiple mnterplanetary coronal mass ejections (ICMEs)
erupted from active region AR 13664 dunng 8-13 May
2024 On May 10, 2024, after the amval of the ICME shock
al 1704 UT, Forbush Decrease (FD) is seen in varous
Neutron Monitor (NM) stations located worldwide (Fioure
10). A comprahensive analysis of neulron data from 28 NM
stations and gamma-ray data obtained from Nal(Tl) detecior
at Maitri, Antarchca is performed it s reported for the first
fime about the ICME shock-sheath related enhancement
of =3-5% magnitude in the neutron flux at stations located
al higher altiludes (> 1000 m) with geomagnebc nigidity
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m Nomalized neutron fux (%) vanaton at 28 Newtron
Monitar stations during 10-11 May 2024 exhibiting Fortush
Decrease (FD)

belween 4 and 7 GV |t appears that the asymptlotic directions
do not have much role in this increase, and s found to
he assoctaied with the passage of ICME shock-sheath,
triggenng the precipitation of magnstospheric parficles, The
varation of FD amplitude with noidity shows a decreasing
trend in general, with a minimum amplilude al 5-7 GV, which
15 attnbuted to the location of field-aligned cuments (FACS).
The FD amplitude is found to have the effects of storm-time
westward ring cumrant, FACs and magnetosphenc dynamics,
n addibon to the ICME parameters. Dunng the recovery
phase of FD, enhancement is observed between 01 50-
03:00 UT on 11 May 2024, which coincided with Ground
Level Enhancement (GLE#T4) The GLEFT4 was coeval
with the strong SYM-H index and the sudden recovery of
the FD due to reduced interplanatary magnetic field, which
might be responsible for the observed enhancement at high
ngudity stations.

Modelling the Atmospheric Electric Field

Efforis are taken to model Atmospheric electnc field (AEF)
dunng famr-weather condiions by ublizing dsta collected
from an Electnic Field Mill (EFM) spanning from 2020
to 2024 and applied the ARIMA model. This parametne
modelling method provides a good forecast to enhance the
prediction. This is achieved through fhe auto-regressive
integrated moving average and the model parameter Is
determined by the minimum value of Akake Information
Criterion (AIC). The observations from 2020 to 2022 mainly
usad for in-sample predictions. The model was trained on

the 2023 dataset and validated against 2024 data lo assess
ils generalization capability. The ARIMA framework enables
both shorl-term forecasting and analysis of long-term
temporal pattems in AEF dynamics. With the application
of ARIMA modelling more nuanced understanding of the
spatio-temporal dynamics of AEF processes can be studied
These achievements pave the way for more accurate
forecasting of AEF impacts on critical aviation technological
mnfrastructure

Identifying the Relationship between Joule Heating and
the Auroral Electrojet (AE) Index

A linear regression analysis i1s performed befween Joule
Heating (JH) and the Aurcral Electrojet (AE) index durnng
solar cycle 23, revealing a strong lnear correlation
Demonstrated that as the AE index increases_ the JH rale
similarly increases, validating the expected dynamics of
geomagnetic storms and auroral processes. Applied spectral
coherence analysis 1o quantify the relationship between
the two signais, identifying both temporal and spectral
links and highlighted that vanations in JH are coupled with
changes in the AE index, showcasing the inter-dependence
of aurnral currents and elecine field dynamics. Proposed
a comparative relational algonthm to better analyze the
relationship between JH rales and AE index, providing
valuabile insights for space weather prediction. Discoverad
that increased Joule Heating (JH) during the solar maximum
of solar cycle 23 had significant effects on auroral and
subauroral regions, mfluencing ionosphenc ionized particle
density conditions Successfully inked JH vanations with
enhanced TEC vanation contributing to improved prediction
of wonosphenc condition, which 1s crucial for the reliable
operation of modem technology syslems and low orbilal
drag of satellites

Effects of background wind and dissipation processes
on the atmospheric sofar tides

The radiation coming from the Sun heats the Earth's
almosphere and generates atmospheric tides. Recently
developed model for the atmospheric fides 15 used lo
investigate the effects of background wind and vanous
dissipation processes The equations for fidal oscillations
of wind and temperature in the aimosphere encompass
factors such as background wind, temperature profile, and
background composition including ozone, carbon dioxide,
hydro-magnetic interachons, Newtonian cooling, eddy, and
molecular diffusion These components interact to define
the behavior of idal phenomena comprehensively. Thermal
forcing processes include the insolation absorption of H,O In
the troposphere, O, in the stralosphere, and a coninbution
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from O. absorption i the thermosphere. The obiained
results for divmal and semi-diurnal components are in good
agreament with the Giobal Scaie Wave Model (GSWM-00)
It is found that the background wind plays significant rofe
in affecting the horizontal wind oscillgtions below 100 km,
At higher altitudes (100200 km), the background wind, 1on
drag force, divergence of momentumn, and heat fluxes due
to molecular and eddy diffusion have a considerable role in
affecting the zonal and mendional winds (Figure 11)

Effect of vertical shear in the zonal wind on equatorial
electrofet sidebands: An observational perspective
using Swarm and ICON data

The wind dynamo mn the ionosphers leads to differential
motion of ions and electrons, which in turn sets up electric
fietds and currents. Observations show that daytime
lower thermospheric honzontal winds have large vertical
gradients. Numencal modeling conducted approximately
50 years ago demonstrated that the zonal wind shears in
the ~130-180 km altitude range can generate off-equatonal
dips in the daytime heighl-integraled eastward current
density, appeanng as westward sidebands narth and south
of the equalonial electrojetl (EEJ) This connection was
observationally confirmed for the first time by combining
zonal wind profiles from the lonosphenc CONnechon
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(c) (d)

Diurnal tidal perturbations in (2) zonal, (b) meridional, (c)
vertical winds, and {d) femperature, duting March equinox
as a function of latitude and alitude

(ICON) Explorer with latitudinal zonal cuments from the
Swarm mission. The observations demonstrated that the
magnitude of the EEJ sideband current is propaortional
fo the strength of westward-turning winds with altitude in
the Pedersan conductivity-dominated region (Figue 12}
Additional numencal expenmenis explain the importance
of wind shear In different altitude regions in generating
the sideband current. This study contnbutes to the belier
understanding of the neutral wind effect on the local current
generation.
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The three columns are average profiles of EEJ from Swarm
A 7onal wind from ICONMIGHTI, and the comesponding
EEJ from the model, respeclively This analysis 5 for
gmuping of dafa according 10 sideband current strength
Swarm £EE) a&nd 100N zonal winds are plolled with
standard emors

INDIAN  SCIENTIFIC
ANTARCTICA

Two members (one ach for Maitn and Bharati stations) for
winter were deputad for the 44" Indian Scientific Expedition
to Antarclica (ISEA). All the experiments at both stations are
running uninterrupted. Measurements of total magnetic field
al Maitn in campaigns and by IGRF model had indicated
targe decline in magnehc field (-~ 110 nT/year) dunng the
last few decades. However, the conlinucus monitoring.
of geomagnetic field at Martri indicates that recently it 1S
reducing at a rate of approximately 65 nT/year, A systematic
rapid decline in the Earth's complex main magnetic field
is imporiant for monitoring the evolution of the physical
processas occurmng in the outer core of the Earth

EXPEDITION TO

Continuing a proud legacy at the G, Mr Subrata Moulik,
Technical Officer Il from G, led the 437 ISEA at Maitn
Station, and Mr Ramana Murthy is a leader of 44® ISEA
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al Bharati stahon 1i3°s leadership role n ISEA strengthens

lIG's longstanding conltribution and commitment to India's
polar research and scientific excellence

DYNAMICAL AND ELECTRODYNAMICAL
COUPLING OF THE ATMOSPHERE-
IONOSPHERE SYSTEM USING RADIO AND
OPTICAL TECHNIQUES (DECA)

Chief Coordinator : 5. Snpathi
Coordinator(s) - S. Tulasiram

Members - 5. Gurubaran, Rajesh Singh, R
Ghodpage, Navin Panhar, S. Sathish
Kumar, Jayashree B, Shantanu
Fandey, Sukanta Sau, Ayush
Srnivasiava. Research Students and
Research Associales

Balloon Experiment on the Electrodynamics of Near
Space (BEENS-2)

The Balloon Expenment on the Electrodynamics of
MNear Space (BEENS) pnmanly aims to inveshgate and
undersiand the mechanisms thal drive various electnc field
sources at low latiludes, thereby crealing a database of
stratosphernc electric helds from a low latilude continental
site. The second iteration af the BEENS expeariments with
a modified payload design was camed out on the mght
of January 17-18, 2025, during the pre-midnight to early m BEENS payioal eady for deployment
moming hours, ufilizmg a 65,000 cubic meter balloon
that ascended to a float altitude of =33 km (Figure 13)
The instrumentation package included a double probe at probes, each probe pair on a baseline of =5 m (Figure
TIFR Baloon Faciity, Hyderabad configuration with eight 14) This configuration enabled measurements of two
independent seis of honzontal and vertical electric field
components gatherad from four different channals. This
was a significant improvement over the probe configuration
adopted during the last BEENS expenment thal had a
5-probe configuration with noise emanating from one of
the probes contaminaling the vertical electric field and one
of the horizontal electric field measuraments. Additionally,
on BEENS-2, a par of 3-axis magnetometers (one baing
a Tluxgate sensor and the other a commercially availlable
low-cost magneto-resistive sensor) was employed to
provide references lor the electnc field measurements
The central payload structure, known as the gondola, was
rotated to faciitate the determination of the honzontal
electric field componen! (Figure 15 & Figure 16). A floal
RCEEE) holograph of BEENS payload depicting the:sphaneal duration of ~6 hours at the ceiling altitude of ~33 km could
probe sensors atlached 1o 2 m long booms )
. be achieved during this expenment. Initial analysis of the




ANNUAL REPORT 2024-2025 -}"

BEENS-Z In-Mugh dats - Eleciric & Magnetbe fisld chamsels

g -

= 1 deg. separdlin Sebsren Qrota pairs
T 1 I T T | s m— | st 1

. TE T T T T {0 |

i B N T T i e o W i PP [T
g- L Jao |

. Ll o e gV Y W W g W P E

Ficture showing the main balloon aiong with the two pilot j. i 144

bafioons-and the RO e T T T T

dala indicates the presence of a much larger 20-30 mY/m
honzontal electnc held compared to that measured on

SEENS-1 (Frhure 17). The underying processas for the T,ﬂm{i’;}ﬂg.nl 12 IST

By Foeiieh : aroe selrie f -~ 17 a arnc
presence of such a large electric field al stratospheric m Raw signal output from BEENS.2 payioad
altitudes al low fatifudes are being examined .

Atmosphere-lonosphere Coupling over India Triggered
by the Tonga Volcanic Eruption and its role in Equatorial
Plasma Bubble Generalion

Under this study, a significant advancement has been
made in understanding the impact of the 15 January 2022
Tonga volcanic eruption on the atmosphere—ionosphere
system over the Indian subcontinem by ulilizing
coordinated measurements from digital onosondes at
Tirunelveli and Prayagra) along with other ground and
space-based observations. The volcano explosion tngged
gravity waves in the troposphere which are propagated
to the siratosphenc aititudes as seen in the AIRS satellite
(Figure 18) The present study reports the rare occurrence
of eguatonal plasméa bubbles (EPBs) and plasma blobs
{PBs), particularly dunng midmight hours trigged by Tonga
Volcano generated almosphernc disturbances. In silu
alectran density data from Swarm 8 and C salelliles confirm
the presance of strong plasma depletions associated with
EPBs. Akey finding 1s the enhancement of the Pre-Reversal
Enhancement (PRE) in eastward zonal winds prior to the
onset of spread-F at Nirunelveh, likely driven by volcanic-
induced atmosphenc changes. [sofrequency analysis
reveals gravity wave-like oscillabions in the eguatonal
F-region, white TEC observations from multiple stations
across India, including PRN-14 satellite data, identify
iwo dominant Traveling lonosphenc Dislurbances (TIDs)
m BEENS payload — afier ifl-of with speeds of approximately 452 mv/s and 408 mfs and
periods of 65-75 minules (Figure 19). This investigation
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ey Propagation of gravily waves from the Tonga volcanic
eruiption observed by NASA's Aqua sateliite at 4 3-microm
Brigninéss Temperatore (BT) The pink inangie marks
the eniption location. whike the red and black hexagrams
indicate Tirunelvedl and Prayagray Concentric grawity
wavefronis propagate from the emuption site towam he
Inclian region between 12:31 UT and 21:08 UT, ustrating
the atmosphenc perurbations iniggered by the explosion
at 415 UT,

suggests that strong atmosphanc disturbances generated
by Tonga volcanic explosion could propagate into the
ionosphere and ftrigger plasma instabililies via wave
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m {a) Distance-time: plot of TEC perurbations observed
over Colombo, Tirunelvell, Bangalore, and Hyderabad
an 15 January 2022 {fonga enuption day). The blue
and rad dots represent he signatures of two Travalling
lonosphenc Disturbances (TIDs) propagaling with
approximate velociies of ~452 mis and ~d0b mis,
respectively

{b) Temporal varation of the F-layer base helght (NF)

over Tinmehell and Prayagra) during January 2022
The r=d lines indicate Ihe variation on e erption
day, white red-shaced palches mark Ihe occurrence of
Equatorial Plasma Bubibles (EPBs) and Plasma Blobys
{PBs), highlighting the lonosphenic response 1o e
volcanic eruption.

coupling mechanisms. Present findings strongly suggest
that gravily waves trigpgered by the Tonga eruplion
played a pivolal role in seeding EPBs by modifying zonal
winds. mendional dynamics, and ionosphenc densities.
The simultaneous observation of EFPBs and PBs at both
equatonal and low md-latitude locations over India
underscores the ability of volcanic eruptions to induce
long-range onasphenc perturbations, making this event a
unigue case of atmosphere—ionosphere coupling over the
Indian region.

Development of True Height Profiling Software using
terative Gradient Correction (IGC) Method

Deriving the precise true heighl eleclron density profile
from the measured jonasonde virtual heghls s guite a
challenging problem. Recenlly, a new method, [teralive
Gradient Correchon (IGC) method is developed for frue
height analysis that uses HF radio wave propagation path
computations to reconstruct the true height profile. Through
terative corrections on electron density gradients betweaen
successive points, the IGC method mimimizes errors below
a specified lolerance al each point and reconstrucls a
complete electron density profile. The denved profiles from
the 1IGC method are found to be accurate when compared
with Incoherent Scatter Radar (ISR) and Global Navigation
Satallite System - Radio Occultation (GNSS-RO)
observations (Figure 20). To facilitate true height analysis
by IGC method for 2 wider user commumity, a MATLAB-
based soflware has been developed and is oullined in
this report. The software can be inslalled on any Windows
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Comparison of true height cleciron densy.  profiles
. derived from lerative Gradient Comection, POLAN, and
NHPC with Ihe Incoherent Scafler Radar (ISR} measured
profiles. Each panel show deviations of true heighl profiles
by different methods wilh resped to ISR piofiles.




platform and is designed with a user-friendly interface for
easy and efficient application by the users. Il can analvze
multiple scaled ionograms in a single run and outputs the
real height profiles in ASCIH formal. Further, the sofiware
also - captures important ionosphernc paramelers such as
the base aititudes and peak frequencies of E and F-layers
{e.q, hE, hF, foE and foF2) elc., from the computed frue
height profiles and tabulates in a separate output file for
the ready use The software also provides the option for
extrapolation of true height profile into top-side ionosphere
up o & user-specified hetght and reconstructs the complele
verlical electron density profile.

Validation of MLT Region Temperatures Using EGRL
Fhotometer

Temperatures in the mesosphere lower thermosphere (MLT)
region are estimated with the EGRL photometer dunng
February-Apnl 2015 A comparison between lemperatures
oblained concurrently with the EGRL photomeler and
lhe SABER instrument onboard the TIMED satellite
showed an excellenl correlation (Figure 21). Besides
that., a considerable agreement was observed between
the photometer and NRLMSISE-00 model lemperatures
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m Shows {a} Wesghted SABER temperatures as a function of
the average MWP tempamatres (D) Temposal variations
of nonmalizad intensities of the P1(2) line of the OH(E 2|
band and Ihe mean OH broadband on 19 Febriary
2015, (¢) Temporal vanations of half-houny mean MWP
and NRLMBISE-(D mods! lemperalui=s n March 2015
{d) Tempaoral variation of MWE temperatures on diffizren
nights in March 20135 (Diferent colors represent different
nights) The solid black ine represents hall-houry maan
MWP lemperalures.
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The airgiow intensity measured by the EGRL pholometer
malched very weall wilh the inlensily recorded by & co-
located all-sky airglow imager. In addition, spectral analysis
of photometer lemperatures and intensity recorded by the
airglow imager revealed the same dominant periodicity.
These resuits validate the airgiow intensity and temparature
obtained with the EGRL photometer

Thermospheric Wind Studies using Table-Top Fabry-
Perot Interferometer

Measuring thermospheric winds in the ionosphere low
latitude are extremely important for understanding the role
of wind driven electrodynamics under vaned space weather
conditions. Sophusticated optical instruments like Fabry—
Perot interferometer (FPI) have been used to measure
thermosphenc winds by importing these instruments. The
FPI has been developed and supplied by very few in the
globe Scientists at I1G look iniiative lo develop FPI undar
‘Atmanirbhar Bharat . Init:al airglow obsarvalions of the
nighttime thermospheric wind were made using a cuslom-
buill ground-based Table-Top Fabry-Perol Interferometer
(FPI1) at the Vainu Bappu Observatory of the Indian Insiitute
of Astrophysics, Kavalur, Tamil Nadu (Figure 22). This
marks the second successful effort io develop such an
mstrument, and the field data quality s notably high. The
FPI has been precisely calibrated in the laboratory, with
the finesse of the etalon determined to be approximately
94%, n agreement with manufacturer specifications
(Figure 23) Two field campaigns were conducted, resulling
in & robust datasel Ongoing analysis focuses on evaluating
thermospheric wind speeds and temperaturas.

' Schematic of the Table-Top FPI
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Lower hybrid and sofitary waves in dusk flank region of
the Earth's magnetosphere

Avanely of plasma waves have been detected in the vicimity
——— T = At of the magnetopause by vanous spacecraft missions Lising
— Y ————m the high-resolution data from the Magnetosphenc Multiscale
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Investigation of lonospheric Alfvén Resonator (IAR)
Signatures at Very Low Latitudes

T (Hz)

Studies were conducted to explore the characienstics of
lonosphenc Aifven Resonator (IAR) signatures over very
low-latilude regions in India, including areas close lo

ABnTy

the geomaanetic eqguator. The resulls indicate that 1ARs _‘:3 "‘.r F.
) . ) . = LE - [ =
can indeed be delecled in these low-fatilude locations, B R ST T — I: -
although they typically exhibit a8 reduced number of o 59 A
ay ™ N 3

harmonic structures compared to those observed at
mid-fatitudes This behawor is atinbuted to the vanabiirty
and structural complexity of the ionosphenc cavity at

2021-17-03 UTC

Overview of plasma and fleld measursments fom
MMS1 ounng spacecraft crossing (3) magnetic feld

equatonal latitudes, which mfiuences the resonance (B). (b) eleciron and lon density {n_n jand (c) paraliel to
condiions. These findings are significant as they perpendicuiar temperature —to(T /T )of electron (d) lon
convection electric fiekd. (e) Blectron convedion electnc
demonstrate that the AR phenomenon, long considersd e f
_ ) P ' _ g fiedd (1) Fluctuations in the eectnc field, 6 with 1 >1 Hz
a mid-latitude fealure, can also be manifested very close (g} Spectrogram of B {h) Fluctuations in the magnetic
the equalor under certain lonosphenc conditions. thereby field, BB with f>1 Hz. (i) Spectrogram of 58 The red, white
. AN and biack lines indicate eleciron cyclotron frequency, ion
aexpanding our understanding of low-latitude onospheric ton) phisire Fesuony. i ower hytxil femmno:
aglectrodynamics.
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(MMS) mission, a new observation of simultaneous lower
hybnd and 1on solilary waves in lhe dusk flank region of
tarth's magnetosphere is reported. All four MMS spacecrafl
consistently observed this wave activity during their traversal
from Earth’s magnetosphere to the magnetosheath. The
analysis sugaests that the lower hybrid dnft waves, driven
by lower-hybnd dnft mstability, were observed m comeiabon
with density gredienis (Figure 24) Furthermore, the
analysis indicates that the entire ion bulk popuiation drifts,
which drives on solitary waves. It is found that these waves
play a crucial role in particle heating in the dusk flank region
of Earth’'s magnelosphere.

A novel! theory of lower hybrid drift instability in
nonthermal plasmas

Lower hybnd drift instability (LHDI) 15 driven by the cross-
field current and operates in the vicinity of the lower-hybnd
frequency, between the ion- and electron-gyro frequencies,
and with wavelengths between lhe electron and 1on
thermal gyro radii. The free energy source that drives this
instability resides in the density gradient associaled with
an inhomogenaous plasma. The existing Iterature on LHDI
assumes that the charged parficle distnbution function
5 given by a Maxwellian form, but the space plasma is
pervasively observed to feature nonthermal charactenstics
A novel theory of LHDI m nonthermal plasmas is developed
This generalized theory of LHDI apples to vanous
space plasma emvironments characterized by thermal
and nonthermal plasma wvelocily distnbution funchions

(Fraure 25).

m Nommaiized (negative) real frequency [Panef (a)] and
growth rate |Panel ()] of the LHDI vs the mommalized
perpendicular wavenumber Tor diferent on plasma beta
(B) The solid lines are 1ofF nonthermai plasma (k=2} case,
and the dashed lines are for themmal plasma (k=50) Here,
we considerthe ion o electron mass ratio (m/m =1836),
k =0 (%" wave propagation angle)

Effects of north magnetic pole drift on penetration
aititude of charged particles

Space wealher effecls are conlrolled by the complex Sun-
Earth interaction via magnetized solar wind. In most of
the studies, only solar wind characlenstics are examined

to understand cause-effecl relationship. It is known thal
geomagnelic field controls the charged particle mobions
in the near Earth environmenl. Over past one cenlury,
significant changes have been obsarved in the Earh's
maagnetic field due lo secular vanation. These slow
changas in the magnetic field over several years, affects
the dynamics of the charged particles that are trapped in
the Earit's magnstic field The simulaton study camed
out at IG, revealed that the drift of the north magnetic pole
(Figure 26) affects the penetration altitude of the energetic
charged particles precipitating in mid-high lafiludes. The
panelration altilede of MeV-keV ranae protons are found lo
be increased by 400-1200 kms over Sibenan longiludes.
The forces arising due to changes i magneiic field
gradients are responsible for higher penetration alttudes in
the Sibenan longrudes.

' m Orthographic projection of the surface geomagnetic field
strength over the narhem and southem hemispheres

for years 1900 and 2020. Fanels (3) and (D) represents
northem, and panets (C) and (d) represents e southem
hemisphera for 1900 and 2020, respeciively. The color bar
indicates tne strength of the geomagnelc field n nano-
Tesla The white asierisk and dots represent the location
of mawmum magnetic fiekd and magnetic pole for the

respective years for respective hemspheres

First Observation of Harmonics of Magnetosonic Waves
in Martian Magnetosheath Region

Mars 15 an unmagnetzed planet. The solar wind particles
that bombard Mars conlinuously, are responsible for
the loss of ids atmosphere. This scenano s opposite lo
that of the Earth, as its strong intrinsic magnetic held
forms & proleclive shield around the planet, called the
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Ultra-refativistic charged particle dynamics in Jupiter's
radiation belts

Jupiter pessesses the most hazardous radistion bell in
the Solar system, which contains ultra-relativistic protons
(GeV), electrons (MeV), and haavier 1ons like (MeV) elc.
Based on the energies and locations of the charged particles
and the strength of local magnetic field, they either get lost
or remain trapped in the Jupiter's magnetosphere. The

w;‘ﬁm s 1 i ! trapped charged particles are expecied to gyrafe, bounce,
WMl @s 01 0 o2 o4 os 0B 1 12 A4 and drift under the influence of a magnetic fisld However,
LT i owing to their higher energies, these charged particles

/ can exhibit non-adiabalic behavior Many theoretical and

wosf_— ' simulation models often use the gyro-center approximation
7 145 lo sludy charged parlicle dynamics in vanous plasma

gnvironments. However, under non-adiabatic condition the

i [wrm
"
5
=
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- - \ _ applicability of such models is questionable. A simulation
| —— study indicates that when gyro-radius exceeds 1000km, the

o L=t " 1 " .2 charged particles follow non-adiabatic behawvior (Figure 24),

e i mm?:n —. 2l This new proxy can be used to determine the adiabatic and
non-adiabatic regime of the charged particles trapped in the

 Figure 27 | gﬂi*fmg‘;’mﬁfﬁ? ?'T”r::gﬂ’;ﬂcg{g Jupiter's magnetic field. leading to a better understanding of
shows the power !S-IIFEEI!T:H ﬁﬂrﬁﬂ"f m‘ the total magnetic 1.|leT|E-r?5 radiation belts The ET}I“T}' io diSEiﬂgllEh batween

fiedd In units of nT%/Hz. The horizontal white dashed lines adiabatic and non-adiabatic invanants s wvital for the

'mdmat& the muthples of locat proton gyro-frequency at
2 o andi#t. The confioous wave aciiviy. below mproved predictions of the charged particle dynamics in

pmmﬂ gyro-frequency is identified as fundamental mode of the planetary and astrophysical plasma environments

magnelosonic wave While the muftiple higher frequency

modes are entified as magnelosonic wave harmonics

Panekb shows the vanation of silifude {blue color) and

local time (red color) of MAVEN spaceciaft during the 045 r—= = v - |
observation of these low-Trequency waves Non-Adishtic W a
0.4 Adiatatic |
% asil Models hased on : Models based | |
maanetosphere.  Vanous  electroslatic/electromagnetic H gyro-canter approximation 1 on gyro-center
waves are often generated in the Earth's maagnetasphere,  paf hold good : 3‘”“’:;:""3“““ ||
which are polential candidates for controfling the transfer of i
energy and momentum from one region o another. In case g i | |
of Mars, it possesses a weakly induced magnetosphere, E 0zt
which 1s dynamic due to s continuous interachons with >
solar wind. |1G scientists have reported the first observations H Q.15
of the harmonics of magnetosonic wave in the Marhan 2 o}
magnetosheath region (Figure 27) The magnetosonic £
waves are low-frequency compressive waves driven by the .05
ions in the presence of the magnelic field Thase waves are ol .
known 1o play a role in the particle heating process in the f ¥ 3 4 & A T & B
Earth's magnetosphere. Therefore, ils observation in the log r, =mv /q3 jm
Martian plasma environment 15 of interest to the scientific m Probability distribution function of gyro-radius estimated by

using shmuiation output of 47 runs, separately for adiabalic

community o understand their role in plasma heating in the and non-agiabatic categories.

Martian lonosphere-magnetosphere system
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Magnetosonic Waves Excited by Maxwellian Ring
Protons in Space Plasma Environment

A comprehensive theorelical model for a homogeneous
plasma system of hot, lenuous Maxwelhan ning-distributed
protons and the cold background of Maxwelkan ons and
alectrons is used lo study the resopanl instabilities of
maanetosonic (M3) waves. The perpendicular velocily
integrals associated with the Maxwellian ring distribution
have no analytical solution, hence, are solved numericaliy,
while the parallel velocity integrals are solved analytically
by invoking senes expansion of the plasma dispersion
function For the plasma parameters relevant to Earth's
mner magnetosphere, the theoretical model generates
MS waves with frequencies from 5 times the local
proton cyclotron frequency lo above the lower hybnd
frequency for a propagation angle of 89.5°. Hydrogen
(H') band electromagnetic ion cyclolron waves are also
axciied by the Maxwellan nng protons for the same
set of plasma paramelers. A detailed analysis reveals
that a sufficlently large nng velocity, as well as a smaller
perpendicular and parallel thermal velocity, can enhance
the MS wave growth. The study also explores the role of
background plasma parameters in modulating the waves.
The present theorstical model reproduces the harmonics
of the MS waves observed by the Van Allen Probes in
the Earth's inner magnetosphere. Further, the model
can generale MS waves in other plasma environments,
e.0.. Mars, where the presence of nng protons has been
established by MAVEN in connection with the MS wave
observations

Magnetosonic Waves Driven by Maxwellian Ring
Protons in the Martian Upper lonosphere

Maagnelosonic (MS) waves can be generaled by hol
Maxwellian ring protons locally within the Martian upper
ionosphere, characterized by a weak ambient magnetic
field and the presence of cold piasma abundant in heavier
ions. A comprehensive study on the resonant mstabilities
of MS waves making use of the denved growth raies show
that nng proton popuiation with energies around 100 eV s
opbmal for wave generation. Highly oblique propagabon
leads 1o sharp harmonic struclures at frequencies closer
to local prolon gyroffequency An increase in rng energy,
electron plasma to cyclotron frequency ratio, and heavier
ion concentralion decreases the wave growth rates. When
the background lons have very low temperatures, O
ions lower the growth rate more as compared (o O ons.
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vallues are indicated by legends in each panel

Additionally, the increase in tempearatures of cold electrons
and ions have opposite effects, with the former Increasing
the growth rate and the latter decreasing it {Figure 24)

Observations of co-existing rising and falling tone
emissions of electromagnetic lon cyclotron waves

Observations of co-existing nsing and falling tone emissions
of electromagnetic lon cyclotron (EMIC) waves observed
by THEMIS E spacecraft are reported. The mvestigation of
these fine structures of the EMIC waves 1s essential from the
point of view of understanding the connection belween the
proton holes and the proton hills in velocity phase-space.
The wave packets of rising and falling tones are lracked
by Poynting vector analysis, which reveals thatl the rising
tones are propagating northward and the falling tones are
propagating southward. The nonlinear wave growth theaory
supports the observations. A model 15 proposed where
the proten velocty distnbution function evolves through
the formation of proton holes on the negative side of the
distribution function and mirrored resonant protons forming
prolon hills on the positive side of the distribution function,
allowing to observe the co-existing nsing and falling tone
EMIC waves (Figure 30).
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A comparative study of ion beam and velocity shear
driven resonant instability of kinetic Alfvén waves with
kapps-electrons

A comparative analysis s carned out between the lon beam
and velocity shear as the possible source of free enargy in
the generation of kinetic Alfvén waves (KAWSs) through a
three-componeant theoretical model. The modeal consists of
Kappa elactrons, Maxwellian background ions, ahd drifting-
Maxwellian beam ions as the constituent species. The ion
peam and velocity shear-drniven resonant insiabilities of
KAWs are mvestgated and the resulls are compared on
a one-tp-one basis. In the presence of electrons, velocity
shear 15 found to be a more effective source of free energy
as compared to ion beam in the generation of KAWs. The
threshold value of both energy sources in the excilahion
of KAWSs is found numerically for a flixed sel of plasma
paramelars, The characleristics of KAWs such as real
frequency, parallel and perpendicular wavelength range,
wave unsiable region, growth rate, eic. are axamined for
both cases and the resuits are compared with the observed
values relevant to Earth's magnetotall

A Mechanism for Slow Electrostatic Solitary Waves in
the Earth's Plasma Sheet

An analysis of the Magnetosphenc Multiscale (MMS)
spacecraft data shows the presence of slow electrosiatic
solitary waves (SESWSs) in the Earth's plasma sheet, wiich
have been interpreted as slow electron haoles (SEHs) An
alternative mechanism based on slow ion-acoushe solitons
is proposed for these SESWs. The SESWs are observed
in the region where double humped on distnbutions and

hol electrons co-exisl The theoretical model considers the
plasma in the SESW region to consist of hot electrons with a
vortex distribution, core Maxwellian protons dnifting paraliel
to the magnetic field, B and beam protons drifting anti-
parallel o0 B. Parallel propagating nonlinear on-acoustic
waves are studied using the Sagdeevy pseudopotential
techmique: The analysis yields four types of modes, namely
two slow lon-acoustic (SIA1 and SIA2) solitons and two
fast ion-acoustic (FIA1 and FIA2) soltons All solitons
have positive potenhals Except the FIA1 solitons which
propagale parallel lo B, the other three lypes propagale
afii-paraliel 1o B. Geod agreemen! is found between the
amplitudes of electrostalic polential, the electrnic field,
the widths and speed of SIA1 and SIAZ solitons, and the
obsarved properties of SESWs by the MMS spacecraft.

lonospheric response to May 2024 geomagnetic storm

The study explored how the lopside equatonial and low-
atitude wonosphere responded lo the super geomaagnelic
storm on 10-11 May 2024, using in situ data from the
Swarm salellite conslellation. Dunng the storm's main
phase, intense ElA enhancements were observed, forming
sirohg super-fountains. The EIAs were extended foward
latitudes beyond 30° of the magnetic equator The highlight
of the study s that Swam-A ebserved the strangest stom-
fime super-fountain dunng its entire age (2013-present)
with nearly 500% mcrease n the crest density compared to
the guet-time conditions (Figurs 31)
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Magnetic reconnection in the Martian magnetosphere

lon-acoustic sohtary waves have been studied n the
magnetic reconnection region of the Martian magnetosphere
due fo the interaction of fossil drapped fieids with the solar
wind. Superthermal population of 0.7 jons and electrons
along with O 1ons and solar wind protons are considerad in
this study to model the MAVEN observations. The theoretical
model could predict very low electnc field amplitudes for the
observed parameters. This work presents the pioneanng
results into the theoretical model for wave obsarvations in
the Martian magneiic reconnection region.

Electromagnetic ion cyclotron (EMIC) waves drivers
governing the radiation befts dynamics

Understanding the drivers of Electromagnetic ion cyclotron
(EMIC) waves are extremely important as they play a major
role in govaming the radiation belts dynamics. These waves
are generally known to be generated when there is a large
enough temperalure anisolropy either by compression of
the dayside magnelosphere due to solar wind pressure
pulses or due to adiabatic heating of parlicles njeciled
during geomagnetic storms or substorms from the night
side. However, some EMIC evenls do nol show any
clear assoociabion with these known drovers and appear
unexplamed. An analysis of high-amplitude (>1 nT) non-
storm time EMIC waves revealed that 24 ouf of 223 events
(approximately 11%) with peak amplitudes greaterthan 1 nT
were not associated with any identifiable EMIC wave dnver
This raises a compelling question: what magnetosphenc or
solar wind driver provides the free energy io grow these
quiet-time EMIC waves? An in-depth analysis of field and
pariicle measurements from multiple datasets using multi-
spacecrafi and conjugale ground based observahlions
provides with an understanding of whal could have possibly
driven these EMIC wave events under such extremely quiet
magnetospharic conditions. The magnetosphere is found to
be often close o instability threshold and any marainal flux
or pressure enhancement is shown o drive these waves
unsiable,

MODELLING SPACE PLASMA PROCESSES IN
GEOSPACE (M-SPICE)

Chief Coordinator : Remya Bhanu

Members : Bharah Kakad, S Tulasiram,
Research Studenis and Research
Associates

Geomagnetic stormon 10—~ 11 May 2024: Understanding
causes and effects

A super-inlense geomagnelic storm has occurred dunng
10-11 May 2024 _ This slorm is ranked the second largesl in
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- magnetopause pushed below the Geostalionary arbil (6.6
RE) continuousty for six hours on 10-May-Z2024 super-
Infernse storm

the history of the space age and friggered a greal interest
in the scientfic community. Scientisls are puzzled by ds
global mean intensity surpassing the -500 nT mark, while
the advanced MHD models could predict the storm inlensity
around -300 to -350 nT, It is shown that the storm intensity
exceeded -600 nT over the Indian seclior. The possible
mechanisms for such a super-intense geomagnetic storm
were demonsirated to be linked fo sftrong solar wind
dynamic: pressure associaled with a composite ICME
structure. It is also shown that the magnetopause is pushed
50 close to the sarth (- 3.5 RE) and below the geostatonary
orbit (66 RE) continuously for more than 6 hours
(Figure 22}, Such a strong compression also pushed the
Earth's magnetospheric bow-shock also o below 8 BRE for
a few minutes. Il is shown that the unigue ICME slructure
with a potential combination of IEFY = 25 mVm and
SWDP > 15 nP a lasfing for several hours lead to highly
compressed dayside magnetopause and guiding the ning
current much closer distances to the Earth. It 1s shown that
the flow of ring current at unusually closer distances to the
Earth 1s the key factor responsible for this super-intense
geomagnelic storm.

Equatorial Electrojet (EEJ) field model

A new empmcal Equatonal Electrojet (EEJ) field model
5 developed using nearly two solar cycles of EEJ
observahions from the Indian seclor The Method of Naturally
Drthogonal Components (MNOC), also known as Principal
Component Analysis (PCA), was employed lo extract the
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m Compansan of indizn Equatonal Electrolel (1EES) modsi
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dominant pattems of pnncipal diumal, semi-diumnal, and
ter-disrnal components contnbuting to the EEJ vanation
The ampiitudes of these prncipal components, which vary
significantly wrth the season and solar activity, are modelad
by suitable bimodal distribution funclions Finally, the
ampirical model for EEJ field is being buillt by combining
the principal components with thair corresponding modeled
amplitudes. This modsel is expecled lo accurately reproduce
the diumal, seasonal and solar activity vanations of EEJ
including the seasonal and solar activity vanations of
Counter Electrojet (CEJ) (Figurs 33)

An empincal relation was recently denved to estimate the
EEJ response during the impingement of |P shocks which
15 prmanly controlled by the change in PDyn and the local
tme [Milam et al., 20023]. Il 1s further understood that the
angle of shock impact on the magnelosphere also play an
impaitant role en the EEJ responsa, Further investigabons
are being camed oul on the role of shock impact angle.
The results consistently show thal the EEJ exhibis a
hawghtaned response 1o the shocks that head-on impact the
magnetosphere (frontal shocks) than those with inclined
impact (inclined shocks). The greater EEJ response duning
the frontal shocks could be due to a more intensified hugh-
latitude convechion electnc field resulting from the symmetfric
compression of the magnelosphere. Finally, the existing
aempirical relation involving PDyn and local time is being
improved by including the effects of impact angle, which
can quantitabwvely predict the EEJ response to IP shocks
(Figure 34
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Equatorial Electrojet (EEJ) esponse to the impact of a |
Frontal shock and an inclined shock. reveahing the role of |
IP shock impact angle on the EEJ response

Charged particle motions in the Earth's magnetosphere
and related particle loss to the atmosphere

simulalion codes lo model charoed particle mobions in
the Earth's maanelosphere and relaled particle loss lo the
almaosphere is developed. It 15 a lesl particle simulalion
code to track particle motions in the Earth's magnetic fiald
and to compute their loss to the atmosphere. The code
15 written in MatLab and has eight subprograms. IGRF
coefficients for any year starting from 1990 tll 2020 (as
available) can be used, and a particle mohon in the Earth's
magnetosphere can be wvisualized for that particular year
This ssimulation code 15 availlable al httos //dol org/10.5281/
zenodo 13684048

SOLAR FORCING ON LOWER ATMOSPHERE
(SOLAR)

Chief Coordinator : B. Jayashree
Members

: AP Dimri, Chinmay Kumar Nayak,
B. Remya, Raendra Singh Rawat,
T Sreera), Abhishek  Kumar,
Vasundhare Barde, and Amnia
Yadav

Long term influence of solar cycle and geomagnetic
activity on stratospheric winter temperatures

In this research, long term impact of solar forcing in terms
of sunspot number and geomagnetic activity 15 checked on
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Schematic diagram for the mechanism of stratosphenc
polar warming during long temm aciive gecmagnetic
conditon

the 10 hifa stratospheric winler temperaiure. It is observed
that during 1960-2000, there is enhancemant in both the
number of geomagnetic storms and the 10 hPa winter
temperature and lower siraiospheric ozone In addition, it
1s observed that the shallow branch of the Brewer Dobson
Circulation (BDC) in the lower stratosphere is intensified
dunng this penod, and resulted in the downwelling in
the lower stratosphera in the Arclic. Consequently, czone
was redistnibuted toward lower stratosphenc altitudes, while
depletion occurred in the upper stratosphere, likely driven
by enhanced geomagnetic achvily This redistnbution
was accompanied by an ncrease 0 winterime
stratosphernic lemperalures, altributable to the radialive
effects of elevated ozone concentrations at lower altitudes
(Figure 35)

Fredicting Indian Summer Monsoon Ramfall is & challenging
task because it 1s hughly vanabie This study uses machine
learming fo better recognize the complex chaotic patterns
in ISMR,;, using a lype of dala called ERA-intanim. Apply a
mathematical model called the Lorenz-86 model o daily
rainfail data and train it using @ neural network called an
Echo State Network This method can identify patterns in
ISMR with up to about 1 model time unit, wiich is shightly less
accurate compared to its performance in predicling other
systems. This difference may be due to the complexities of
the data used and the training process, which mvoives 300
initial conditions. Importantly, this approach is successiul In
predicting ISMR accuraiely in shghtly over 50% of cases.
While it has some limitations, this method shows promise
in helping lo recoanize the chaotic behaviour of 1ISMR and
may be used in improving monsooen forecasting techniques
in future (Figure 38)
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Gridded Geomagnetic Field Map of India

A umique two-dimensional gndded geomagnetic map
of India 1s constructed using the geomagnehc field
observations from 11 observatories of India, operaled by
the Indian Institute of Geomagnetism. In order to creale
the spatial grid, 11 spatial techniques are compaied with
observed maanetic field during 2011-2020. Out of the N
known techniques of spatial interpolation, the Modified
Shepard's Method is selected as the best suitable method
for interpolation. The spatial gird provides the hourly values
of absolute and vanations in honzontal (H) and verical (£)
magnetic field over India. The spatial grid can be applied to
higher temporal resolution of data sels as well This map
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can be used to gel the regional changes in the maagnelic
field dunng quiet and disturbed conditions. A user-friendly
MATLAB based GUI is created for oblaining the spatial grid
(Figure 37).

Impact of active geomagnetic conditions on polar
stratosphere and upper troposphere

Curing active geomagnelic conditions, a large amount of
anergy is deposited in Lhe polar atmosphere in the form of
particle precipitation that leads 1o Joule healing creating
circulation of intense cumrents in the auroral region. It
can affect the existing background pressure fluctuations
in the stratosphenc and troposphenc heights, leading fo
anomalous changes in the vertical temperature (T), zonal
(u) and mendional (v) wind Composite analysis of T, u and
v reflects that the temperature shows an increase in the
entire atmosphernc column, the anomalies in U (U') and v
(v') show a regional dependence and strengthen in their
amplitudes {Figure 38)
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SOLID EARTH RESEARCH

GEOPHYSICAL STUDIES OVER NORTH EAST
REGION AND DECCAN TRAPS (GEONET)
Chief Coordinator : 5 F Anand

Coordinator
Members

: Shantanu Pandey

: Gautam Gupta, PBV. Subba Rao,
Anup Sinha, Ramesh Nishad, Amit
Kumar, Purushotham Rao, Rabin
Das, Nongmaithem Menaka Chanu,
BN Shinde, Ganpal Surve, M.
Ponraj , Nava Kumar Hazanka, Sujil
K. Pradhan, M. Laxminarayana,
Awadhesh K Prasad. Abilash K.5.,
E. Karthikeyan, Ajish P 5aji, Srinivas
Nayak, G Shailaja, K Tahama

This program 5 a comprehensive research initiative
structured into four interrelated sub-programs, each
addressing distinct yet complementary geoscientific
objectives The first sub-program employs an ntegrated suite
of geophysical techmgues—including gravity, magnehc,
maanetotelluric, Very Low Freguency Electromagnetic
(VLF-EM), and Electncal Resistvity Tomography (ERT)}—
lo charactenze the shallow lo deep subsurface fealures
across the Kopih Fault Zone (KFZ), a selsmically active

region in North-East India The second sub-program focuses
on constructing an advanced Iithospheric and geodynamic
model using cutting-edge seismological methods such as
tomography and receiver funchon analysis. Complemented
by geodetic observabions, this effort aims o constrain
crustal deformation patterns and fault fnctional properties.
With support from: the expanding netwark of Broadband
Seismometers and GNSS stations, the program seeks o
enhance the understanding and assessment of seismic
hazards in this teclonically complex reaion. The third sub-
program targets the identification of sub-basalt structures
within the Deccan Volcanic Province, particularly along the
westemn coast and adjoining continental shelf. By analysing
gravity and magnetic data, it aims lo improve imaging
beneath thick basalt cover, a long-standing challenge in
Indian geophysics. The fourth sub-program invesiigates
the environmential Impact of rapid urbanizabon and
industrialization through the study of magnetic poliutants
in and around Prayagraj. This component provides critical
insights into emerging environmental challenges using
environmental magnetism techniques. Together, these sub-
programs reflect GeoNET's interdisciplinary approach to
addressing key geophysical, teclomc, and envronmental
iIssues across diverse Indian terrains.
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Development of 3D Seismic Velocity Mode! in Narth-
East India Using Ambient Noise Tomography

Under this science program, a nelwork of 12 broadband
seismic stations has been eslablished across Morth-East
India. The distnbution includes four stalions in Assam
(Bongaigaon, Silchar, Diphu, and Jorhat), four in Arunachal
Fradesh (Dwrang, Pashighal, o, and Namsai), and one
station each in Meghalaya (Shillong), Tnpura [(Agartala),
Mizoram (Aizawl), and Manipur (Imphal) This initiative
ams to develop a comprehensive velocity model of the
region by employing a combination of technigues such as
noise tomography, travel-time tomography, and surface
wave lomography. Lhilizing muttiple methodologies allows
to capitalize an the strengths of each approach while
mitigating thewr indwidual imatations. One key focus s the
analysis of seismic ambienl noise through surface wave
methods, which provides critical insights into the crustal
and upparmost mantle structures al vanous scales—
somathing that traditional surface wave dispersion
methods struggle to achieve due to issues like scattenng
and atienuation. The fundamental mode of Rayieigh
waves, extracted from Green's functions between station
pairs using long-term ambient noise recordings, forms the
basis for tomographic imagmg. Ambienit Noise Tomaography
(ANT) is currently being conducted using data collected by
IIG’s seismic network in the region. The project is in the
advanced stages, with final refinements underway for the
30 velocity model

Seismic Velocity Struciure of North-East India from
Travel-Time Tomography

North-Easl India, silualed in seismic Zone V, lies al the
tripte junction where the Indian plate converges with the
turasian and Burmese plates, making it highly prone lo
damaging earthquakes. To illuminate the ageodynamic
drivers of this seismicity, a 3-D P- and S-wave travel-time
tomography using the LOTOS algorithm was performed.
The nversion ncorporates 31120 high-qualty phase
arnvals from 2588 earthquakes (20°N-30°N, B8°E-98
“E) recorded by 37 stations between Apnl 2011 and May
2023, drawing on datasets from the Natonal Centre for
Seismology and the Indian Institute of Geomagnelism.
The resulting velocity models, well resolved down o
~70 km depth, refine event locations and reveal distinet
structures. high-velocily bodies beneath the Shillong
Plateau and Mikir Hills, low-velocity anomalies beneath
the Indo-Burma Ranges, and a pronounced low-velocily
zone adjacent to the Kopill Fault

Tracing Ultrafine Pollutants in Prayegraj through
Magnetic and Micrescopic Techniguas

The polluton hotspots in Prayagra; was examined by
analyzing road and leaf dust samples. Elevated magnelic
suscephbility values indicate ultrafine pollutants (<0.03 ym)
primarily from vehicular and indusinal sources. Scanning
Electron Microscope (SEM) and Energy Dispersive X-ray
Spectroscopy (EDX) analyses confirm  heavy metal
contamination (Fe, Co, Pb) Road dust shows higher
suscephbility than leaf dust, reflecting both natural and
anthropogenic sources, Statistical and spatial analyses
highhght the impact of urbanization on pollutant distnbution.
The findings provide criical data for envronmentsl
monitoring, public health assessments, and pollulion
mitigation strategies.

Evaluating Sub-Basalt Imaging Using Synthetic Gravity
and Magnetic Models

To assess the efficacy and sensilivity of potential field
data in sub-basall imaging, synlhetic models rephcating
the geclogical setting of the west coast of Indis and
the adjoming continental shelf were constructed. The
primary objective was to evaluate how varying basaft
(trap) thickness influences the detection of sub-basalt
structures and basement features under different
subsurface scenanos Additionally, the study investigated
the effectiveness of vanous interpretation techmigues in
dentifying mntrusive bodies al varying depths. The gravity
and magnelic responses generated from these synthetic
models were used lo design Miters aimed al atlenuating the
dominant signatures from the basalt covar Thessa filters can
subsequently be applied to real field data to enhance the
imaging. of the underiying basement. Preliminary resuits
indicate that while fhe basalt layer significantly affecis the
observed potental field response, basemen! signalures
remain parhially discermible and can be enhanced through
carefully designed filtering technigues.

Corrosivity Risk and Hydrochemical Characterisation
of Groundwater in Eastern Maharashtra

Groundwater gqualty n the Mann River basin, eastemn
Maharashira, was evalualed for ils suitability in dninking,
agnculture, and industry, Analysis of 43 samples from
bore wells and dug wells assessed key hydrochemical
paramelers, comparing results with WHO and BIS standards.
Pipar and Gibbs diagrams indicate rock-water interactions
with a dominant E-.En"u-ig;rH!I:-{I:rE facies. While 52% of samples
quaiify as excellent drnking water, imgation assessments
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sugges! most samples are suilable for agnculiure.
However, industnal suilability assessments reveal a hgh
risk of corrosion. GlS-based corrosion mapping provides
valuable insights for effective groundwater monitoring and
managament

Geophysical Investigation of Land Subsidence and
Hszards in Joshimath, Himaiayas

Joshimath, located in the geologically sensilive Himalayan
region, 5 undergoing skanificant land subsidence driven
by a combination of natural processes and anthropogenic
activities. To evaluate the subsurface conditions and assess
associated hazards, a comprehensive multi-instrumental
geophysical survey was conducted, incorporating Electnical
Resistivity Tomography (ERT), magnetic susceptibility
analysis, and ground magnetic surveys The ERT dala
delineated weak zones charactenzed by high water
saturation, indicating potential pathways for subsurface
fluid movement Complementary magnetic susceptibility
and ground magnelic measuremenls revealed evidence
of structural instability and lithological contrasts. Together,
thesa results provide critical insights for hazard assessmant
and inform strategies for sustainable development and
risk mitigation in Joshimath and other similarly vulnerable
regions across the Himalayas

GEOSCIENCEANDAPPLICATIONS PROGRAM
(GAP)

Project Investigator (lIG) : Anand, SP.
Members - Ajish P. Saji, Eleazer Wanniang
Project Investigator : KM Sreepth, SAC (ISRO)

Geosciences and Apphcation Program (GAP), is a mulli-
institulional program funded by Space Application Centre
(SAC-ISRO, Ahmedabad. where inllG, SAC-ISRO and
Cachin University of Science and Technology, aims Lo sludy
crustal deformation in the Eastern Himalaya region. As part
of this project, 15 Global Navigation Satellite System (GNSS)
stations (Fioure 39) were esiablished across Arunachal
FPradesh and Assam duning the penod from November 2022
to June 2023 Ofthese, eight stations are currently operating
as Continuously Operating Reference Sistions (CORS),
while the remaining function as campaign-mode (survey-
mode) GNSS stalions. Reqular field campaigns are being
conducted for dala retrieval and maintenance of the CORS
stations. Additionally, the survey-mode GNSS slations
are perodically re-occupied for repeal observations. The
collected dala are archived and converted lo standard
RINEX format for subsequent processing. Preliminary data

92 E 93 E 94’ E
m tap showing kocations of GNSS stabons esiabkshed

processing has been completed for GNSS observations
acquired dunng 2022, and daily solution time senes were
eshimated,

PALEOMAGNETIC APPROACH FOR GEOMAGNETIC
EXCURSIONS, PALEQINTENSITY, PALEOLATITUDE
AND PALEOCLIMATE RECONSTRUCTION (GedF)

Chief Coordinator : BV Lakshmi

Coordinator . Priyeshu Snvastava

Members » K. Deenadayalan, Ramesh K
Nishad, Anup K. Sinha, Sujt K
Fradhan, E Karthikevan, Gauiam
Gupta, Research Associate,
Reasearch Scholars and Project stafl

Estimaling the absolule geomaagnelic figld intensity from
Indian archaeolcgical artefacts is crucial, as the long-term
vanations of the Earth's past magnetic field components
remain largely unknown for this region. Archaeomagnetic
and rock-magnelic analyses of Vadnagar, Gujaral artefacls,
produced seven new archasointensiies values ranging
from 3358 + 20 o 43.37 + 1.9 uT The new Intensities
were combined with existing data to construct India's first
Pataeosecular varahon (PSV) curve, spanning 2250 BCE
to 2000 CE, st the geoaraphical Cenlre of India (20.5837°
N, 78 9629° E), using two distinct modalling approaches
(Figure 40). The first approach uses a booistrap algonthm,
generating smooth intensity vanations, whereas the second
employs a transdimensional Bayesian framework, resulling
in sharper vanations with occasional increases in amplitude.
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Palaeosecular variation curve for India constructed by
using Bootstrap algorithm and Transdimensional Bayesian
aigoriinm (AH-RIMCMC method).

Flgure 40

The PSV curve derived from the bootstrap algonthm was
compared to global models and showed precise lemporal
alignment only between 400 BCE and 200 CE The PSV
curve developed using the boolstrap algorithm was
compared with glebal models, showing precise temporal
alignment only from 400 BCE 10 200 CE. This lnghhights the
need for addiional reliable archasointensity daia from dated
ariefacts to provide a comprehensive understanding of pasl
geomagnetic field mlensity changes and local vanations in
Indiz

Archasomagnetc studies were undertaken on seventesn
individual artefacts collected from Lothal histoncal site,
Gujaral A detailed rock-magnelic sludy was conducted
on individua! Lothal artefacts, denlifying suitable
samples for calculating past geomagnetic field inlensity.
Archaecintansity analyses using the Thellier-Thellier
techmique enabled the determination of past geomagnetic
field intensity from the artefacts (Figure 41). Anewcomected
mean archaeointensity value of 34 88 + 1 4 pT (Banc) has
been calculated for the Lothal site (1850 + 100 BCE) The
new geomagnetic intensity values included the Indian
paleosecular vanahon curve
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and Zijderveld diagram

Anisotropy of magnetic susceptibility (AMS) study to
understand the magma flow pattern of dyke swarms

Investigated the significance of magnatic fabncs to provide
infarmation on their mode of emplacement and to understand
magma flow direction. Three types of AMS fabrics were
recognized based on the clustering of the principal AMS
axes. The resulls suggest thal the dykes may be closer
to the magma source, and honzontal magma flow inferred
from the dykas reveals source |5 located further away The
present AMS. study along with geophysical, geochemical
and petrological study supports the svidence of feeder fed
mechanism.

A combined tectono-climatic contrel on Holocene
sedimentation in Ladakh Himalaya, India: Clues from
AMS of lake sediments

The depositional environment of the 27 8 m thick Spituk
palaeolake sedimentary sequence was evaluated using the
AMS technique to assess the relative influence of cimatic
factors and tectonic processes in shaping the landscape of
this sector of the Himalayan Mountain Chamn (HMC). The
results indicate that Holocene sedimentation within the LGP
1 and LGP 2 seclors of the Spituk Palaeciake Sedimentary
Sequence (SPSS5) was predominantly governed by a
[acusiring regime, as evidenced by the prevailing prolate
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geomelry of the AMS ellipsoids (Figure 42} The distnbution
of AMS K__ and K__ axes suggests thal & SE-NW flow
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Representative Composile [Mhology plotied  together
with equal area projections (lower hemisphers) of the
direcions of Kmax [solid squares) and Kmin axes (open
circles) of AMS ellipsoids subdivided for the samples
from (a) 27103 m, lop (b) 146234 m, middie and
{c) 24 2-27 8 m, bottorn The spreads in orientations of
Kmax and Kmin axes are gualdatively indicated in the
stereograns. Varialion of correcled degree of ansotropy
(F') and shape parameler (T) for difierenl deplhs from
(d) 2.7-10.3, lop {£) 14.6-23.4, middie and () 24 2.27 8
battom, Mean Calendar ages from four heights, al~2.25m
{12572430) ~6.20 m (7368259, ~2.35 m (EEB5=8R), and
~17 15 m (3472£77) ve archasological sample (LTLO4) of
stuccessiul Thedlier and Thelifer expenment with Aral plot
and Jijcerveld diagram.

was importanl for the LGP 1 sequence, whereas a SW-
ME flow charactensed deposilion of LGP 2. The relalively
strong flow regime wihin an otherwise lacusinne-
dominated environment is iInterpreted as a result of a rare,
rapid deglaciation event and the associaied glacio-fluyal
discharge dnven by climatic warming. The gravel bed (~ 1
m thick) demarcating the upper limit of the LGP 1 sequence
represents deposition of boulders from the Zanskar Range
dunng a penod of deglaciation, whereas the glacial gravel
bed (~0.8 m thick), indicating the termination of the LGP 2,
reflects tectomism affecting the Ladakh Range (Figure 42).
This study confirms previous observation that climatic and
tectonic factors were both responsible for the deposition of
the late Quatemnary sedimentary sequence of the Hmalaya
However, the gravel bed at the top of LGP2 occupies only
~2 .8 vol% of the studied section of the SPSS in the prasent
study, indicating climate-dominating growth of the SPSS
sechon

Mﬂﬂ‘ﬂﬂ'ﬂc fabric characteristics of earthquake induced
deformation features around Dauki region, Shillong
Plateau, Indis

AMS measuremenls for seismiles were camed oul al
four sites in and around Dauki Faull, Shillong Plateau
o define charactenstic AMS. fabncs of seismites. Rock
magnehc measurements show that the maagnetite and
hematite minerals contnbute to AMS fabrc. It is observed
that seismites are charactensed by tnaxial to prolate fabnic
shape with low shape parameter and high magnelic lineation
values whareas, undeformed sadiment layers show oblate
shape (Figure 43), The N-S corentation of Kmax 15 well
developed at all the sies and it s aligned perpendicular
to the E-W trending Dauki Faull, suggesting extensional
safling. Further, the inferred extensional magnetic lineation
from the present study is compatible with the normal faults
under extensional siress conditions, predicted by earlier
studies in Shillong FPlateau The AMS technique contnbutes
significantly lo paleoseismic records for characterising
saismites.
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Ansolropy  of magnelic  susceplibiity results  for
undeformed and deformed sediments from sie 2
Top panel Photograph showing earihquake  induced
deformation features -al site 2 (Lakshmi and Gawal,
2022) Middle panel The distifbution of fhe Kimao, Hent-and
Kmin-parametess plotted on equal-area lower Nemispherns
propections and helr 95% confidence angles. Botlom paned

enual-area lower hemisphere projections of bootsirapped
AMS principal axes

Mid to Late Holocene Indian Monsoon Variability,
Aridification and Civilization Changes in the Deccan
Plateau, India

A high-resolution sedimentary record from the western Bay
of Bengal offers insights to centenmial-scale mid- to late-
Holocene Indian summer monsoon (ISM) vanability and
its role in the decline of chalcolithic human selflements
on Indig’'s Deccan Plateau. Increased efoswon in the
Indian peninsula during the mid to lale Helocene, due lo
ardification and agricultural expansion, s ovidenced by
higher sedimentation, more magnetic mineral content,
coarser magnetic gran size, and ncreased sand content
(Figure 44). The results from mineral magnetc and textural
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Comparnson of S355GC0N record wiih the nearby

| studies showing the mid to late Holocene ankdfication
of the central Ingia {a) magnetic susceplibilty (xIM), (o)
magneic grain size yammgil and (c) sand content of
SKIERGCM, (d) x¢ record from Chilika Lagoon, east
coast of India (Dash et al, 2022) (e) sediment fiux data
(Giosan &t al, 2017y and (T 513C ptant wax record close
o Godavan River mouth (Ponton gt al , 2012) and (g) JJA
insolation at 20-N (Berger and Loutre, 1591)

analyses reveal centennial-scale abrupt weak ISM during
the Bond events in the core monsoon zone of India

Emvironmental magnetic, rock magnetic and anisotropy of
maanetic susceptibility propertes of sedimenis from the
7.2 m core from Surha Lake were anaiysed To reveal their
magnetic properties, 150 loose sediment samples collected
from a 7 2 m sedmem sechon were exposed o different
magnetic expenments. The conceniration-dependent
mineral magnetic parameters, magnetic suscephbihty (x),
anhysteretic remanent magnetisation (ARM) and saturalion
msothermal remanent magnetization (SIRM) show vanations
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and similar trends throughout the section. The valuas are
relatively high and fluctuate from O to 235 cm depth compared
o the bottom (=235 cm), and in the boltom of the saction,

values are significantly low afier depths >235 cm. The high
S-ratio values (0.8 to 0 8) of the sedment samples suggest
that magnetically “soft” magnetic minerals (magnetite and
maghemite ) dominate the magnetic mineralogy. A sigmificant
decrease in S—yatio values is documenled at 175 cm (0.53),
from 240 cm to 320 cm (0.55 to 0.73), and 340 cm to 360 em
(0.27 to 0.33), suggeasling the presence of hematte, a hard
magnelic minaral. The Hard IRM supports this conclusion
at these depths The behavior of magnetic suscephbility as
a function of iemperature is a routine method for identifying
magnetic minerals. Temperaiure-dependent  magnetic
susceptibiity (x-T) measurements can prowvide informaton
about mineralogy and fransformation of magnetic minerals
by recognizing the Cune temperature (Tc) and other
special features y-T curves from Surha sediment core for
representative samples are shown in Figure 45. All heating
curves (red) are characterized by a sharp drop at about
285°C, which is the Tc of magnelite. However, the cooling
curves lie above the heating curves due 1o Tormation of new
magnetite from other minerals (Fe-beanng silicates and clay
minerals) during heating (Figure £5)
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Paleomagnetic studies in Leh-Ladhak region

Field investigations were camed out in the Leh-Ladakh
Himalaya to study the high-resolubion geomagnetic fieid
vanations from lacustine and rock archives. Oriented
sediment samples were collected from Khalsi, Saspol,
Gupuk, and Phyang paleclacusinne deposits and rock
samples from dykes and the Upshi-Lato section Oriented
and loose sediment samples were also collected froma 1.4
m pil in the Tsokar Lake. The subsampling process of the
Khals: sediment sechion s completed for Paleomagnelic and
Environmental magnetic measurements. Paleomagnetic
and rock magnetic data acquisition IS in prograss

Paleomagnetic study of the Capo Di Bove lava flow

The Capo di Bove (CDB) lava flow was emplaced al
~277 ka dunng the Faete eruptive Phase of Colli Albam
volcanic distnct near the city of Rome. The CDB lava
has a hislorical significance as il provided Lhe slabs used
in the paving of the ancienl Appian Way, buill in the 4th
century BCE. Puzzlingly beyond the seventh milestone,
the ancient Appian Way deviates briefly from an otherwise
straight SE-NW direction, abandoning the top of the lava
fiow and resuming its elevation and the SE-NW trend
within less than 1 km_ This peculianty raised a queshon as
to whether the deviation could have been the result of a
tectonic deformation caused by a (buned) faull. Totest lhis
hypothesis, the CDEB lava flow was sampled at four locations
over a -~ 10 km transect near the ancient Appian Way
around the bend and performed a detailed rock magnetic,
paleomagnaelic, and petrographic study. Rock maanetic
data indicate that pseudo-single-domain magneftite and
low-Ti titanomagnetite parlicles are the main magnetic
cammers for three sampling locations, located m freshly
cut quarnes, which rehably recorded the paleomagnetic
fieid at the ime of emplacement. Conversely. the samples
collected in the upper part of the lava flow, within the bent
segment of the ancienl Appian Way, show multi-domain
low- and moderate-Ti itanomagnelites as main magnetic
camers which fail to record a paleomagnetic direction.
AMS data are consistent with an overall CDB [ava flow
direction from SE to NW and the paleomagnatic directional
data from the three reliable sampling sites are statistically
indistinguishable (Figure 46) Hence, data from this study

l Figure 48 a) Study area showing samplng location in the Capo
Ot Bove (CDB) lava fow: b} Ansciropy of magnetc
sisceptibiity results on the CDB lava NMow.




show no evidence of post-emplacement leclonic rolations.
Itis suggested thal the origin of the bend could be identified
in the pre-existing morphology (for the lava flow path) and
in histoncal reasons (for the ancient Appian Way)

Eocene alkaline volcanism from the western Rio Grande
Rise

The ongin and evolution of the Rio Grande Rise is desply
related to the opening of the South Atiantic Ocean The
geology of the plateau records the transihon from divergent
plate margins at the Mid-Atlantic Ridge lo an intraplate
tectonic sething. Despite the potential to bnng insights into
the complex lectono-magmalic processas involved in the
developmeant of the Rio Grande Rise, there is an overall
lack of integrated petrological studies regarding its infraplate
Eocene alkaline magmatism Trachytes, trachyandesites,
alkall basalls, a trachybasalt and a basanite dredged
from the western Rio Grande Rise were invesligated io
characterize i1s magmalic system. Integrated pelrography,
mineral chemistry-and whole-rock geochemistry suggests
that these rocks have evolved in 8 complex transcrustal
polybanc magmatic system, where crysials were
remobiiized by host hquids wiath diffierent composihion
al distinct depths Disequiibrium between crystals and
host magmas s ewvidenced by abundant clinopyroxens
macroerysts with resorbed of corroded cores and rims with
contrasting compaosition, as well as by resorbed feldspar
macrocrysis. Clinopyroxene crystals also record cychc
compaositional vanations in magmatic chambers submitied
to multiple magma recharge episodes and a strong control
by fractional crystallization U-Pb dating of zircons from 2
trachyle yielded an age of 46.9 £ 0.3 Ma, which reinforces
the importance of the Eocene volcanmism from the westem
Rio Grande Rise. Moreover, results from Pb, Sr and Nd
isotope analysis reveal that Eocene alkaline volcanic rocks
from the Western Rio Grande Rise have EM|fiavored
Tristan-lype signatures (Figure 47) This suggests that the
mantle sources from the western Rio Grande Risa and
from the Walvis Ridge and Guyol Province magmalism still
shared common characienstics long afler its separation
from the Walvis Ridge

AMS on the Arabian Sea Sediments

A total of 265 samples from IODP expedition 355 site
U1456 "Hole A" were analysed for magnetic susceptibiity,
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. a) Sample aredging jocation of the volcanic rocks Trom

the westem Rio Grande Rise in Soutn Allanic, b) Pb, Sr
and Nd isolope varation diagrams of Westem RI0 Grange
nse samples along with previously published database
from different locations. PREMA = Prevalent IMantle fieid:
Ent ana EMIl = Enriched Mantie One and TWO Field;
Did = Depleted Manthe, HIML = High time-intearated y =
238Ur204P0 Mantle

revealing swgnimicant vanation In magnehc mineral
concentrations from the Plocena to Fleistocena
AMS measurements mndicated that most samples exhibit
normal magnetic fabrnc distnbution having oblate shape of
the magnetic grans. However, 55 samples showed possible
fransient and inverse magnehc {abncs having mostly prolate
shape (Figure 48) The nalure of the lransien! and inverse
magnelic fabncs 1s likely due to the presance of the single
domain ferrimagnelic particles. Samples showing lransient
and inverse magneiic fabnc distribution are baing analysed
for the unmixing of the anhysteratic remanant magnetization
curves for distinguishing the nature of these single domain
fernmagnehc parficles {1 ., deirital or biogenic)
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f EEENYT) (@1 AMS results on the IODP ske 355, Hole L1456 core
samples, and (b) the comesponding Jelinek plots (T =
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Fair Weather Atmospheric Electric Field Variations from
the Eastern Himalaya Syntaxis in North-East region of
India

Fair weather atmosphenc electnc field (AEF) referred to
as potentizl gradient (PG), recordad at Namsal (27 68°N,
95 85°E) in the Eastem Himalaya Syniaxis (Figure 49a)

I My DRI Y
* 3wl
i

Ut e

00 |
)
|.
g H!HH '
S 20| s ”
(O l # |
E 100 ji!!!;g!m!"!mlin! Thh _'!“1 .:;;!:u -!|“1| + Hrnlﬁlhh
) Al
l
+'|:EI'.IEI ‘ i ! ]-1 !-ﬁ H‘ | M
Time (UT, hrs)

m (@) Geographical location of Namsal stalion 15 shown in

biue triangie Significan! faull syslems of the region are
shown in yellow (Geological Survey of india. 2000) Red
star represents the earihquake epicentre and red ocie
represenis the EFZ VWhite dashed lne represenis ihe
EHS. Biue solid line represents the Brahmaputra River
MFT. Main Frontal Thrust MCT Main Central Thrust,
MEBT Main Boundary Thrust, NT. Maga Thiust, DT DHshang
Thrust, MT. MEhml Thurst TP, Tibetan  Sialeau, SP.
Shiltong Plateau, JF: Jiali Faull, KF Kopli faull, DF Dauk
faull, EPZ Earihquake Preparation Zone, EHS Eastem
Himatzyan Syntaxis (b) Seasonal vanations of fairweather
PG over the Namsai,

were analysed and examined with an aim {o assess the
general characlenstics of PG over Namsal and further
explore the possibility of deciphernng seismic-associaled
sighatures in PG. The work is based on dala collecled over
99 fair weather days spanning from November 2017 1o April
2019

Analysis indicated that the mean diumal vanation of fair
weather PG peaks at -14.00 UT. The PG values are highest
dunng winter, followed by equinox and summer (Flgure
48b). These charactenstics of PG are explained in terms of
vanations in meteorological paremeters, air pollution level,
and geographical location of Namsai, 1.2, the Brahmaputra
nver nearby and the deep forest surrounding it. An attempt
has also been made to model the contribution of local factors
by ublizing a mult-regression model, and the oulcome
suggests that the diurnal variation of PG al Namsai shows
contnbutions from both global and local Taclors.

A sharp, bay-ike negative vanation in PG for around 2
hours was observed ~1 hour 40 minutes before the Mw
6.4 earthquake on November 17, 2007 (Figure 50). This
garthquake occurred at a depth of 8 km, with its apicenter
located in a blind fault near the Main Central Thrust, -252
km from the observation station in Namsail (Figure 48a)
This anomaly exceeded the lower limit of the mean AEF
vanation recorded during fair weather days. Importantty,
it wasensured that there were no significant changes in
meteorological parameters. The absence of such changes
strenathens the hypothesis that the observed negative AEF
variation 15 associated with seismic activity rather than
meteorological influences. This sludy nol only provides

] i n 1 19 i 1}
Tima {Hr, UT)

PG vanation (In biack) on eathquake day, 17 November
2017. A mean diumai vanation of PG over 12 fair weathes
days in November 2017, excluding the earthquake day
15 @50 presented (in med) aiong with 20 emor bar The
earihquaie: onset ime is shown with blue vertical fine The
ANCMAOWS Pl vanation dunng 144507 to 1745807 15

highlightea with magenta lines




better insights nto the general vanability of fair weather PG
over this region bul also highlights the importance of AEF
measurements as a polential indicator of seismic events,
SONSINgG as precursory signals several hours ghead.

Co-seismic lonospheric Perturbations Generated by
Shallow Earthquakes in the Chile Subduction Zone

The Chile subducton zone 15 known to host megathrust
sanhquakes. Mear-field co-seismic ionospheric
periurbations (CIP) associated with recen! large o greal,
shallow depth (22-25 km) earthquakes that occurred in the
Chile subduction zone were investigated. These earthquakes
are (1) 16 September 2015, Mw 8.3 (EQ1) (1) 03 Apnl 2014,
Mw 7.7 (EQ2) () 01 Apnl 2014, Mw B2 (EQ3) (iv) 02
January 2011, Mw 7.1 (EQ4) and (v) 27 February 2010,
Mw 8.8 (EQS5) (Figure 5%a) Using total slectron content
(TEC) measured by lhe Global Navigation Satelliie Syslem
(GNSS), it was observed that despite EQ3 having a lower
magnitude than EQ1 and EQS, the co-seismic ionosphenc
perturbation (CIP) during EQ3 exhibiled higher amplitudes
than those associated with EQ1 and EQS (Fiaure 31b ¢). The
amplitude of CIP also depends on non-saismic parameters
in addition to the concaming earthquake magnitude. The
comparnson of relative CIP amplitudes, in light of the non-
selsmic parameters of the geomagnehic field and satellite
geometry, suggests that background electron density (due
to different local times of earthquake occurrence) played a
major role In contribubing to CIP amplitudes, It is believed
thal this thorough analysis leads o a better undersianding
of non-seismic Tactors that can largely influence the CIP
amplitudes apart from the earthquake magnitudes.
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m {a) Geographical map showing the epicenire locations

af Chile subduction zofe earthquakes considered In the
siudy. (EQ1) 16 Seplember 2015, Mw 8.3, (EQ2) 03 April
2014, Mw 7.7, (EQ3) 01 Aprll 2014, Mw B2, (EQ4), 02
January 2011, Mw 7.1, and (EQ3) 27 Febiuary 2010, Mw
8B Al events occurrsd with the thrus! focsl machanism
(bj CIP tme senes durng EQY EQE, EQ3, EQ4, and
EGS wathin 3 time frame of -0.05—1 hr where the red
ling s drawn at 0 UT representing the onset time of the
respective earthguake avent () Relative CIF ampliiuge
as a lunction of magnitude. Black ine Is the besl T line
The y-axis is in logarithimic scaie.
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Strong Southwest Rayleigh Wave Radjation from
lonospheric Observations of the Elbistan Earthquake
of the 2023 Kahramanmaras, Tiirkiye, Doublet

Vertical surface movemenis associaled with the passage
of Rayleigh suwrface waves of iarge earthquakes excile
acoustic waves in the almosphere. They propagale upward
and disturb electron density structures in the jonosphere,
which can be observed by comparing phase differences of
two microwave signalts from satellites Such ionospheric
signatures of a large earthquake in Turkey in 2023 February
have been studied The 2023 Elbistan (Mw 7 6) earthquake,
the secand event of the Kahramanmaras, Turkiye doublet,
occurred by biateral sub- and supershear fault ruptures
loward northeast and southwes!, respectively Utilizing the
dala from & dense network of GNSS recevers mn Turkiye,
the study investigated Rayleigh surface wave signatures in
the iwonosphare. Sianificantly larger signals were obsarved lo
the southwest of the epicenter that cannol be explained by
the satellite line-of-sight geometry This strong beam loward
southwest, possibly caused by the supershear rupliure,
was also supported by observations with seismometers
and GNSS kinematic soiutions (Figure 52) The finding
demonsirates that Rayleigh wave signatures in ionasphere
contain nch mformation on earthquake source processes
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'm -:Iml:eptual + D schematic diagram showing the {a) spatial

distnzution of TEC anomakes caused by the Rayleigh wave
passage observed with various GNSS5 salefiites at 10:37.00
UT on 06 February 2023, and (b) amplitudes of Raykeigh
waves (25-90s band) as tecorded in selsmomelers
{cokored calumns) and af dynamic displacements of GN33
stations {Diack and white columns). The sirong beam in the
lonosphers is comborated with the two lands of ground
observations Azimuth vanation of the strengths of the first
positive wave front in TEC anomalies, captured by GNSS
satelites R21 and G156, and Rayleigh wave ampitudes
by selsmomelers and GNSS dynamic dispiacements are
given In (C. d), respectively
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FIELD SURVEYS

A 20-day Tield survey was conducted in Prayagraj
and nearby areas during June-July 2024, and a
total of 610 road dust samples were collected at
intervals of 1.5 to 2.5 km to monitor the distnbution of
airbome particulates associaled with anthropogenic
aclivities,

A field survey was conducted for collection of dust
samples from top soil and permanent structures
durmg Maha Kumbh 2025 mn Prayagrg), so as to
track the dispersion of aitbome particles relaied o
anthropogenie activiies during January 25-February
5, 2025.

A ground magnelic survey was conductad over parts of
Assam and Meghalaya n the Brahmapulia Valley, to
understand the sub-surface charactenstics of the region.
The survey was camed out from October 7-24, 2024

With an aim to delineate structures below the Deccan
traps, & ground magnetic survey was underiaken along
the coastal Deccan Volcanic Province of Maharashira
covering Sindudurg and Ratnagin districts. The survey
spanned for 20 days from January 16 to February 4,
2025

Field work was carried oul for collection of Lake Botlom
sediment core sample at Bakhira Lake Uttar Pradeash,
during April 15-21, 2024

A field work was camed out for the collection of
sediment samples in the paleolake deposits and
rock samples from Leh-Ladakh, Hirmaleya, dunng
September 15-October 4, 2024

The collection of bed-load and surface sediments from
lakes and their catchment in the Surha Taal in Ballia
and Bakhira Taal in Sanl Kabir Nagar, Ultar Pradesh,
Ganga plain region were carned oul during February
19-28, 2025

A comprehensive paleomagnetic and petrological
fisldwork for collecting oriented block rock samples
from silis and flows of the Rajmahal Trap (RT) across
Bihar, Jharkhand, and West Bengal, September
17-0October 2, 2024

Airglow observalion surveys were conducled at
the Vainu Bappu Observatory, Indian Inshtute of
Astrophysics (ll4), Kavalur, Tamil Madu, dunng the
penods February 23 to March 2, 2025, and March 26
to March 31, 2025, The objective of the surveys was
to gather arglow data using the Table-Top Fabry-Perot
Iinterferomeler.
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IMPACT FACTOR OF PUBLICATIONS DURING 2024-2025

©

Sr. Journal Name No. of Papers | Impact Factor  Cummulative IF
No
1 Adv Space Res. oa 28 224
2 Aerosol Sci. Eng. 01 20 20
3 Ann. Geophys. 01 19 1.9
4 Almos. Bes. 1 4.4 4.4
5 Bull Am. Meteorol. Soc. 01 58 5.9
g Chm. Dynam. 02 3.7 74
T Cumr Sci 02 11 22
8 Datla Science J. 01 - -
9  Discov. Water 0N - --
10 ' Earth Planets Space 01 25 25
11  Earth Space Sei 02 26 a3z
12 Eng. Res. Express 01 16 16
13 Enviro, Earth Sci. 01 2.8 28
14 Fromt Astron Space Sci (Sec Space Physics) 01 26 26
15 Front Earth Science (Sec Peterology) 01 2.0 20
16 Geophys. J. Int, 01 27 27
17 Geophys. Res. Leit 04 46 184
18 Geothermics 02 39 78
19 GPS Solut 01 3.8 39
20 J. Asian Earth Sci. iy 24 24
21 J Atmos. Sal Terr, Phys 04 19 786
22 ' J. Cosmol. Astropart. Phys 01 5.9 59
23 J Earth Syst Sci. 05 17 85
24 J. Geophys. Res. (Space Physics) 14 29 406
25 J. Geological Socety of India ik 15 15
26 J. Ind. Geophys. Union 02 02 0.4
27 J. Palecgeogr 01 20 20
28 J. Volcanol. Geotherm. Res. 01 23 23
29 Mar. Geol. o 22 22
30 Mar Pet Geol 02 36 [
31 Mon. Not. R. Astron. Soc. 01 48 48
32 Mon. Not R Astron Soc. Left o 438 438
33 Oceanologia 01 2.3 23
34 Phy Plasmas 01 22 22
35 Plasma 01 1.7 1.7
36 Radio Science 01 15 15
37 Radiocarbon 01 1.3 1.3
38 Solar Physics 01 24 24
38 Space Weather (4 3.5 140
40 The Astrophys J. 03 5.4 16.2
41 The Holocene 01 18 18
42 Theor. Appl. Climatol 01 27 27
43 Tropical Cyclone Research and Review 01 24 24
44 Turkish J. Earth Sci, 01 1.1 1.1
TOTAL 86 2356.08
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INVITED TALKS AND LECTURES

Prof. 8. Gurubaran

Invited talk on "Global Trend in the Exploration of the Near-
Earth Space: Open Scentific Questions and Way Ahead”
at the ‘Brainstorming Meeting on Space Science Roadmap
Formulation’, ISRO-URSC, 22 Apnl 2024

Invited talk on “Beyond the Honzon, Hamessing Space

Technology to Combat Chimate Change” at Amity University,
Mumbai, 11 October 2024

Invited lecture on “Geophysical Signiiicance of Kolhapur
in Almosphere-lonosphere Research™ al the "AIDON
Workshop', Shivaji University, Kolhapur, 3 January 2025

Invited lalk on "Geomagnelism. The Earth’'s Proteclive
Shield in Outer Space” at lIT Bombay, on 21 March 2025,

Prof. Geeta Vichare

Invited talk on *Informaticn System in Space Science”
at the 'GIS and health geographics Workshop'. NIPHTR,
Panvel campus, 18 July 2024

Prof. Amar Kakad

Inviled talk on "Magnelosphenc Spacecrafl Mission” al
‘Brain Storm Meeting on ISRO's readmap for 2047 Apnil 10,
2024 (Online).

Invited Planetary latk on "Space plasma research al indian
Institute of Geomagnetism” at 'Conference on Plasma
Simulation’ at |G Naw Mumbai, 11-13 November 2024

Invited talk on “Coherent Eleciric Field Structures in the
Earth's and Martian Plasma Environments" at the 45
Scienfific Assembly Bexco', Busan, Korea, 13-21 July 2024

Prof. 5. Sripathi

Invited lecture on “Advanced Dioilal lonosondes” al the
‘Workshop an lonosphenc Measurement Technques and
Instrumentation duringURSI-RCRS 2024°, Bhimtal, held on
11-25 Oclober 2024.

Prof. Anand S.P.

Invited talk on “Utity of Ceo-potential methods m
Hydrocarbon Exploration” at ONGC, SPG Mumbai Chapter,
17 Apnil 2024

Prof. S. Tulasiram

Invited leclure on “lonospheric Modelling and Radio
Wave Propagation” at the "Workshop on lonospherc
Measureament Techniguas and Instrumentation dunng
URSIF-RCRS 2024, Bhimial, on 11 Oclober 2024,

Invited leclure on "Effects of Space Weather al Equatarnial
lonosphere" at the "Cenfre for Space Scrence and
Technology Educaton i Asia and the Pacific (CSSTEAP),
Affliated to the United Nations, Space Application Centar,
Ahmedabad. 24 February 2025.

Prof. Bharati Kakad

Invited talk on “Charged Particle Dynamics m Earih's
lonosphere-Magnelosphere System”™ al 'IE3-SUK AIDON
workshop', Shivaji Universily, Kolhapur, 3 January 2025

Sh. Rupesh N. Ghodpage

Invited lecture on “Study of Upper Atmosphere Using Oplical
and Radio Techmiques' at the Depariment of Physics,
Shivaj University, Kolhapur, 23 August 2024

Prof. Navin Parihar

Invited lecture on “impact of Lightning on The Upper
Atmosphenc Processes” atthe ‘Conference an Afmospheric
Lightning Monmifoning, Forecasting and Mitigation” NRSC
(ISRO). Hyderabad 28 November 2024

Invited lecture on "Auwglow: A Passive Remaote Sensing Tool
io Study Planetary Atmospheres” at the "AIDON Workshop
2025 Shivap University, Kolhapur on 3 January 2025

Dr. S. Sathishkumar

Invited lecture on “The Medium Frequency (MF) Radar
and lts Application 1o the Middle and Upper Atmosphera”
al the Workshop on "Atmosphere—lonosphers Dyniamics:
Observations and Data Analysis (AIDON),  Shivajp
University, Kolhapur, 3 January 2025,

Dr. K. Deenadayalan

Invited lecture on “Archaeomagnelic study of historical
artefacts- Unveilling geomagnetic field varations in India"
at 'IMPRESS-2025, IG Navi Mumbal on 28 February
2025

Mr. Prasanna Mahavarkar

Invited lecture on "Optical Technigue to Measure Airglow
Emission of theThermosphere™ al Dhempe College of Arts

and Science, Miramar, Panjim, Goa, 15 March 2025
Dr. Remya B

Invited lectureon "EMIC waves inthe Earth'smagnelosphere:
Understanding the drivers™ al ‘URS! RCRS 2024° Bhimtal,

Uttarakhand, india, 22-25 Oclober 2024

Invited lecture on  Magnetospherne particle dynamics during
severe geomagnetic storm” at the "Conference on Plasma

Simufations (CPS), Mumbai, India, 11-13 November 2024
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Dr. Devanandhan S

Invited talk on "Pathway to a scienfific career” at Velammal
meinc higher secondary school, Ponnen, 8 August 2024
(Online)

Dr. Priyeshu Srivastava

Invited talk on “Undersfanding the Impscis of Humans
o Earth’s Ecosysten” on the 'Earfhr Day-2024° at Indian
Institute of Geomagnetism, Navi Mumbai, 22 April 2024

Archana Bhattacharyya

Inviled lalk on’Explonng the links between Earih's
Magnetic Field and Near-Earth Space Weather”, during

SOAFAL Senes Oration organized by Women in Science
(WiS) and tAcT (The Academy Trust) of the Indian
Academy of Sciences and official partners, Siksha 0O
Anusandhan University, Bhubaneswar, Oclober 18, 2024

Invited talk on’Evolution of equatonal plasma bubbles as
seen through lonosphernic scintillation observations”, Dr A
K Sundaram Mamonal Lecture for 2024, organized by the
Plasma Science Society of India, at the Institute for Plasma
Research, Gandhinagar, December 10, 2024,

PARTICIPATION IN CONFERENCES/MEETINGS/SEMINARS

NATIONAL

URSI Regional Conference on ‘Radio Science’, ARIES/
GEHU, Bhimteal, Uttarakhand, October 22-25, 2024

Ankita, M. and S. Tulasiram

A Software for True Height Analysis of lonograms using
lterative Gradient Correction (1GC) Method.

Ankita, M. and 5. Tulasiram

Simulatng the lonogrem Signatures of Bottom-side
Upwaelling Structures in the Equatonal lonosphere.

Guru, K. Siba Kiran and 5. Sripathi

Evaluating Vertica! Electron Density over Tirunelveli Using
lonosonde Measurements under CQwet and Disturbed
space Weather Conditions

Patil, Omkar M., Rajesh Singh and A. P. Dimri

Mesoscale Convective Systems. Investigating Lightning
Discharge Patterns and Atmosphenc Gravity Waves above
Tropical Cyclones over the Indian Region.

Sripathi, 5., B. Gayathri, K. Siba Kiran Guru and Rajesh
Kumar Barad

Charactenstics of Occurrence Probability of Eguatonal
Plasma Bubbles (EFPBs) over an Equatonal Station

Sripathi, §., §. Tulasiram, Ajay Khandare, Poornima
Shrivastava, Anil Kulkarmi and Prafull ipache

Deploymen! of Advanced Digial lonosonde System (ADIS)
for lonosphenc and Space Weather Studies at KSKGRL,
Prayagraj Initial Results

Shubhangi Lagad, Amar Kakad and Bharati Kakad

Generation of High-Frequency Plasma Wavas and Their
Hole al Earth's Magnetopause.

Ayushi Srivastava, Bharati Kakad and Amar Kakad

Frobing Jupiter's Radiation Belt- Insights from Test Particle
Simulations of Charged Particle Dynamics

Sahil Pandey, Amar Kakad and Bharati Kakad
Double Layers in the Martian Magnetosphera
Amrutha, Satyavir Singh, K. C. Barik and G. 5. Lakhina

Magnetosonic Waves Drven by Maxwellian Ring Beam
Protons in the Martian lonosphere.

Jayashree Bulusu, Adhithya Pavithran, T. Sreeraj and
Remya B

Investigation of Pc1 pulsations in response (o dipolanzation
front in the magnelosphere.

Remya, B., A.J Halford, 5 J Noh, P A Femandes B
Gnson, D. Wang, J. Himmelsbach, T. Esman, D. B. Graham,
D G Sibeck, T Raita and A. P. Dimri

EMIC waves in the Earth’'s magnetosphere Understanding
the dnvers (Invited Lecture)

5. Tulasi Ram et al.

Empincal model of Equatoral Electrodel (EEJ) using long-
term ohservations from the Indian sector

B. Nilam and S. Tulasi Ram

The prediction of rapid response of Equatonal electrojet
(EEJ) to Interplanetary (IP) shocks.

Parihar, N., A K. Singh, Saranya P. and 5. Saini

On the response of the mesopause region over an Indian
Antarctic station Bharati to the geomagnetic storm of 23-24
March 2023.

National Conference on ‘Plasma Simulation’, IG HQ,
Navi Mumbai, November 11-13, 2024

Tulasiram, S.

Ongin, Growth and Dynamics of EPBs through Observations
and Simulations.
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Amar Kakad
Planetary space plasma research (Plenary Talk),
Ayushi Srivastava, Bharati Kakad and Amar Kakad

Ring current modelling for extreme Space Weather
Conditions

Ayushi Srivastava, Bharati Kakad and Amar Kakad

Understanding adiabatic and non-adiabatic processes of
highly enargetic charged particles in Jupiters radiation
belts

Sahil Pandey, Amar Kakad and Bharati Kakad

Fluid Simulation of Coherent Electric Field Pulses in the
Martian Magnetasheath.

Remya, B

Magnetospheric  parlicle dynamics  during
geomagnetic storm (Invited talk)

67" Annual Convention of thelndian Geophysical
Union, (IGU) conducted by Banaras Hindu University,
Varanasi, Uttar Pragesh, December 3-8, 2024

Pradnya Mohite, K. Deenadayalan, B.V. Lakshmi and
Manish Rai

Investigating Archasomagnetic Insights from Harappan
civilization at Lothal, Gujrat.

Manan Singh, Pradnya Mohite, B.V. Lakshmi, K.
Deenadayalan and Abhijit Ambedkar

Early histonc to medieval penod environmental magnetic
record of sediments from Vadnagar archaeological site,
Western India

Babul Sahoo, Sujit K. Pradhan, Ramesh K. Nishad,
Anup K. Sinha, E. Karthikeyan and Gautam Gupta

severe

A prefiminary rock magnetism, paleomagnetism, AMS, and
paleg-ntensity studies of Malwa Plateau, Northern Deccan
Traps, India.

Anand, 5.P., M. Rawat and A.P. Dimri

Depih 1o bottom of magnetic sources and heat flux over
Indian sub-continent from satellle magnetic data.

Subrata Kundu, Mala S. Bagiya, S. Gurubaran, Srinivas
Nayak, N.K. Hazarika and A_P. Dimri,

Variability of Fair-Weather Atmosphenc Eleclric Fields in
the Eastern Hmalayan Syntaxis

Satyamesh H. Tiwari, Mala 5. Bagiya, Subrata Kundu, S.
Gurubaran and A. P. Dimri

Aimosphenc Gravity Waves generaled by Large Volcanic
Eruptions: Emphasis on Generation Mechanism

3 Indian space weather conference (ISWC) held from
7-8 October 2024, at IT Roorkee, Uttarakhand, India

Pranali Thakur and Geeta Vichare

Secondary Cosmic Ray Variations during Extreme Space
Weather Event on May 10-11, 2024

Atmosphere-lonosphere Dynamics: Observations and
Data Analysis (AIDON 2025) IG-SUK, Shivaji University,
Kolhapur, January 3, 2025

Bharatl Kakad

Charged Particle Dynamics i Earth's lonosphere-
Maanelosphere System (Invited Talk).

7" Conference on RADAR Meteorology (IRAD 2025),
HG-IMD, Navi Mumbai, January 5-8, 2025

Patil, Omkar M., Rajesh Singh and A. P. Dimri

Extremely Severe Cyclonic Storm  Intensidication and

Electrification over Indian Kegion
Patil, P. T., R. N. Ghodpage, 5. Sripathi and A. P. Dimri

Impact of Solar Flares on Mesospheric Dynamics. A Study
Using Medium Frequency Radar Measurements in May
2024

International Workshop on Stratosphere-Troposphere
Interactions and Prediction of Monsoon weather
Extremes {STIPMEX), June 02-07, 2024, lITM Pune

Vasundhara Barde, Jayashree Bulusu and A.P. Dimri

iole of Solar Forcing in Alieration of Indian Summer
Mensoon Through Troposphenc- Stratosphenc Circulations

International Conference on Sustainsble Agricultural
Development with Climate Smart Systems (SADCSS)
during May 23-25, 2024 at Siksha 'O’ Anusandhan
(Deemed to be University), Bhubaneswar, Odisha

Vasundhara Barde, A. P. Dimri, U C. Mohanty and B. K
Panda

Understanding the summer monsoon ranfal and
lemperature palterns in homogeneous regions of India.

internationsl! Conference on Advancement and
Emerging Trends in Sciences (ICAETS-2025), Dahiwadi
College, Dahiwadi, January 8-10, 2025

Mane A P 5 S Mahaan, O B, Gurav, R. N. Ghodpage,
G. A Chavan and P P Chikode

impact of Multi-Branching Equatorial Plasma Bubbles on
GPS TEC and VHF Scintillation from Low Latitude Station,
Kofhapur
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Sun, Space-weather, and Solar-Stellar connection,
Indian Institute of Astrophysics, Bengaluru, January
20-24, 2025

Nivedita Chakraborty, Selvara] Devanandhan, Satyavir
Singh and Gurbax Lakhina

Studying electrostatic solitary wave phenomena due 1o solar
wind-magnetosphere misrachion at Mars's reconnecton
region

Conference on Frontiers in Geosciences Research,
PRL, Ahmedabad, 5-7 February, 2025

Sunil Saini, Mala 5. Bagiya, Satish Maurya and A.P.
Dimri

Assessment of lonosphenc Perturbations Generated by the
Mw 9.1 Tohoku-Oki Earthquake.

Space for Sustainability: Science, Technology,
Education and Policy [(S2:5TEFP2025) and Indian
Planetary Science Conference (IPSC), NT Roorkee,
Uittarakhand, india, March 4-7, 2025

Ayushi Srivastava, Bharati Kakad and Amar Kakad

Understanding the Role of Charged Dynamics in Jupiter's
Radio Emissions

Sahil Pandey, Amar Kakad and Bharati Kakad
Plasma waves in the Marban magnetosheath jet
INTERNATIONAL

European Geoscliences Union General Assembly,
Vienna, Austria, April 14-19, 2024 {Virtual)

Mujahed Baba, B.V. Lakshmi, V.M. Rokade, K.
Deenadayalan, 5.N. Patil and Priyeshu Srivastava

Examining Seismites using Anisolropy of magnetic
suscephbility n and around the Kopili Fault Zone, Northeast
Incha: A Charactenzation Study

International School/Symposium for Space Simulations
(1555-15) & Workshop on the Interrelationship between
Plasma Experiments in the Laboratory and in Space
(IPELS-16), Garching, Munich, Germany, Aug 1-9, 2024

Ayushl Srivastava, Bharati Kakad and Amar Kakad

Charged particle dynamics in the Jupiter's Radiation Bells:
A lest particle simulabion.

Sahil Pandey, Amar Kakad and Bharati Kakad

Simulation Study of Soltary Waves i the Marhan
Maagnelosphere

45" Scientific Assembly Bexco, Busan, Korea, July 13-
21, 2024

Amar Kakad

Coherent Electric Field Structures in the Earth's and Martian
Plasma Envirenments (Invited).

international Colloquium on Equatorial and Low
Latitude lonosphere (ICELLI-2024), at Lagos, Nigeria,
from 29* July - 2 August 2024

Gopi Seemala
Machine Learming Applications for lonosphenc Studies.

Solar & Geospace Superstorm Workshop, Johns
Hopkins Applied Physics Laboratory = USA, October
28 - November 1, 2024

Guru, K. Siba Kiran, S. Sripathi and Rajesh Kumar
Barad

Impact of the May 10-11 Super Geomagnetic Slorm on
the Equatonal lonosphere Over the Indian Region: Insights:
from lonosonde Measurements,

&" Asia-Pacific Conference on Plasme Physics (AAPPS-
DPF 2024), Malacca, Malaysia, Novmber 3-8, 2024

Ayushi Srivastava, Bharati Kakad and Amar Kakad

Simutation study to undersiand fhe behawviour of highly
energetic charged particles in Jovian Magnetosphere

American Geophysical Union (AGU) Fall Meeting,
Washington DC, USA, 9-13 December, 2024

Bulusu, J., P. Adhitya, Yuki Obana and A. P. Dimri

Applicability of Direct Analytic Mode! (DAM) for investigating
Field Line Eigen Modes from Earth and Planetary Systems

Remya, B., A. P. Dimri, Suk-Bin Kang and Mei-Ching Fok

Modeling EMIC waves in the Earth's Magnetosphere during
the Extreme Geomagnetic Storm of 10 May 2024

Adhitya, P., Jayashree Bulusu, Geeta Vichare, Kazuo
Shiokawa, Alexander S Potapov, Alexsey Poddelsky,
Sergey Smimov, lan Robert Mann and A. P. Dimri

Characteristics of Pc1 Wave Ducled to Very Low Latilude:

Bulusu, J., Vasundhara Barde, Chinmaya Nayak, Geeta
Vichare and A P Dimri

Impact of Active Gaomagnehc Conditions on Stratosphere
and Upper Troposphere.

Amrita Yadav, M. Ponraj, Jayashree Bulusu and A. P. Dimri

Precipitable Water Vapour (PWY) over the
Subcaontinent Estimated from GPS Data

Indian
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STUDENTS CORNER

Ph.D. DEGREES AWARDED/SUBMITTED FOR THE YEAR 2024-25

Sr. Name of the
No. Candidate

Research Guide

Title of the Thesis

University

1. Nilesh Chauhan
2. Ashish Jadhay

3. K. Knshnapriya

4. Rajesh Kumar
Barad

5  Chandan Kapil

6. Trunali Shah

7 Naresh Reddimaila

' Prof. S. Gurubaran
Prot 5. Gurubaran

Dr. 5. Sathishkumar

Dr. 5. Snipathi

Dr Gopi Seemala

Prof. B. Veenadhar

Prof Geeta Vichare,

Co-guide

Study on Gravity Waves in the Middle
Atmosphere (awarded)

Study of wave coupling of atmesphere-
ionosphera system (Submitted)
Investigations of Vertical Couplng of
the Atmosphere-lonosphere System
through Tides and Waves (Submitted)

A Siudy on the Response of ihe
Equatonal and Low Latilude lonosphere
undar Varned Geophysical Conditions
(awarded)

Study of wnosphenc iregulanties, (s
evolution and charactenzahon (awarded)
Charactaristics of enargetic particles in
the Earth’s inner magnetospheare dunng
space weather events (submiltied)
Development of Numerical Solution for
Atmosphenc Tidal Model{ Submitied)

University of Mumbai

University of Mumbai

Manonmaniam Sundaranar

University, Tirunelveli

Uriversity of Mumbai

University of Mumbai

University of Mumbai

National Institute of
Technology (NIT) Warangal

Ipsita Katual

Received fellowship under SCOSTEPVisiting Scholar Program at NASA Goddard Space Flight Center (GSFC) during
September 2024- December 2024

Convener, Polar Cap Patch Meeting dunng CEDAR 2025

Ankita Manjrekar

Received the first prize in the Student Paper Compelition at the URSI-RCRS 2024 conference.

Nilam Bhosale

Receved the Young Scientist Award al URSI-RCRS 2024 conference

DEPUTATIONS/VISITS ABROAD

Name Country Duration Conference/Workshop/Symposium
visited
Prof. Amar Kakad Korea 13-21 July2024 45" COSPAR Scientific Assembly Bexco, Busan
Nesiasha Arya Karea 13-21 July 2024 45" COSPAR Scientific Assembly Bexco, Busan
Prof. Gopl Seemala Nigeria 29 July to International Colloquium on Equatorial and Low Latitude lonosphare

Sahil Pandey

2 August 2024 (ICELLI-2024)

Germany 18 August 2024

Intemational School'Symposium for Space Simulations (1555

13) and ntemelationship belween Plasma Experiments in the

Laboratory and in Space (IFELS-16)
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Name Country Duration ConferenceWorkshop/Symposium
visited
Ayushi Snvastava Gemany 1-9 August 2024 Intemational School/Symposium for Space Simulations (ISSS-

15) and Interrelabonsiip between Pilasma Expenmenis in the
| aboratory and in Spaca (IPELS-16)

Or Priyeshu Srivastava Japan 19-23 August 2024  Kochi Institute for Core Sample Research, Japan Agency for
Marme-Earth Science and Technology (JAMSTEC)

Dr Jayashree Bulusu Swizerland  7-11 Oclober 2024  Third group meeting on CSES and Swarm satelite P12 geomagnetic
puisation and ground signatures at international Space Science

Institute (1S51)
Ayushi Snvasiave Malaysia 3-8 November 2024  8th Asia-Pacific Conference on Plasma Physics (AAPPS-DPP2024)
Or Jayashres Bulusu LISA 9-13 December 2024 | Amencan Geophysical Union (AGU) Fall Meeting, Washington DC
Or Remye Bhanu LISA 8-13 December 2024 Amencan Geophysical Union (AGLY) Fall Meeting, Washington DC
Or P Adhitya | LISA 8-13 December 2024 Amencan Geophysical Union (AGLU) Fall Meeting, Washington DC
Or Amrita Yadav LISA 8-13 December 2024  American Geophysical Umon (AGU) Fall Meeting, Washington DC
Prof AP Dimrni LISA 8-13 Decembar 2024 Amerncan Geophysical Union (AGU) Fall Meeting, Washington DC
Prof. AP Dimn Lnited November 24 o Royal Society Yusul Hamied workshop for India and the UK
ARG 28,2084 The Royal Society, London, United Kingdom
Antarctic/Arctic Expeditions

Name Country visited ; Duration Expedition
Mi. Ramana Murthy Pradhani, Station Leader Bharat Anlarclica | Winter 44" [SEA
Ur. Snnivas Nayak | Maitn, Antarclica | Wintar | 447 |SEA

DISTINGUISHED VISITORS

Frof. Abhay Karandikar, Secretary, Depariment of Science and Technology, Govemmen! of India, visited |1G's icomic Colaba
Observatory, on 18 January 2025 His insightful interachon wath the scientisis and the inauguration of Colaba Research
Center mark 2 proud milestone in advancing scientific innovabon.

§
L3
i
J

Fioral weicome of Frof. Abhay Karandikar, Secrefary, DST, Prof. Abhay Karandikar, Secrefary, DST unvells ihe inauguration plague of

by Praf. A P Dimei Direcior 115G, fhe Colaba Research Cenier in the presence of Director ang Registrar, (G,
symbaising the formsl commencement of s stafe-of-the-art geosoience
facility
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Frof Abhay Karandicar, Secrefary, OST naugirates e Coaba Research Cenler with & ceremania’ nbbon-  FPlaniing of sapiing by Frof. Abhay
cuiting at Colapa. marking 3 Sgnficant milesione m advancing geaphysical researeh n the coumimy randikar Secrefary, DST af Colaba

Dr. 5. Somanath, Chairman, ISRO, gave a lalk during the
inauguration of Conference on Plasma Simulgtion (CPS)
on 11 Novamber 2024 and had in-depth discussion with
the Instrumeniation team He also wisited Environmental
magnetism Laboratory (EML), Instrumentation iaboratory
and HPC facility

Dr. 3. Somanalh, Chairman of the Indian Space Research Organisation
(ISR, being eiaborated on Me eanf'’s geomagnelic fiald af G, Panvel,
i1 Ifne presence af oifer dgnitanes

Dr. M. Ravichandran, Secretary, MOES, visited IIG for IRad
2025 conference mnauguration and visited Environmental
magnebism Laboratory, Instrumentstion lsboralory, HPC
facility, during January 2025

{¥ 5 3Jomanaf, Charman of e (ndan Space Research Organisaion
(IR0, belg briefed on the High Performance Compuling Laboralorny al
G, Panvel

Dr M. Rawchandran, Secrefary, Minislry of Earth Sciences, visiling the

Or 5 Somanalh, Chairman of e Indian Space Research Orgarisahon
(ISRO), wisiling the Environmental Magnelsm Laboralory af itG, Panver

Emaronmental Magnetism Laboratory aft NG, FPamwel i [he presence
other agmitaries
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O M Ravichandran, Secrelary, Minisiry of Eanth Sciences, being oneled
on [he High Fermormancs Computing Labarafory al G, Panvel

[y M Rawchandran Secrefsry, Ministry of Earfh SCences, wsiing e
\fagnefometer Sensar Laboralory af NG, Fanvel m the presence oiher
digniaries

Dr Nal Gopalaswamy from NASA's Goddard Space Flight
Canter (GaFC) deliverad an insighitiul lecture at I1G, Panvel
campus on "Backreaction of the heliosphere on CMEs and
Their Space Weather Consequences”, on 20 December
2024 His talk shed light on the dynamics of coronal mass
gjections and their impact on our space environment He
had fruitful discsussions with the IIG scienbisls

Oy, haf Gopalswamy, Scenbsl af he Heloiivses Divisian oF NASAS

Goodard Spage Fight Center, Gregnbell Manydand dellenng a lecture

ournng s visit at 115G, Panvei [Topl Prof S Gurubaran feleifabing Or. Rat
Gopaiswamy {Bofom)

Dr. Nat Gopalswami visited EGRL Tirunelveli, ‘and had
interactions with the slaffdurng December 2024

Prof. Sudhwr Sopory, former Vice Chancellor, JNU, New Deliu
visiled 1Gon May 1, 2024 He also visiled Environmental
magnelism Laboratory (EML), Instrumentation laboratory,
compular sechon,

Dr. H.K_Pandey, Professor, Department of Civil Engineering,
hMotidal Nehra National Insttute of Technology Allahabad,
Prayagraj, visited KSKGRL on March 6, 2025 and visited
the Palaeomagnelic and Pelrology labs. He also had
discussions with the staff members.

Dr. WG Prasanna Kumaf, Convener and Dr. Amamath
Reddy, Direclor (R&D), Samskruli Adhyayan Kendia,
Samskruli Foundation, Telangana, wisited KSKGEL,
Prayagraj dunng January 7-8, 2025 and interacted with
staff members. They also briefed about their studies to
enhance thewr understanding of nver rejuvenation effors,
which provides valuable imputs for faculty, researchers, and
students. It examines the environmental behawvior of pilanms
durning the Maha Kumbh 2025 and proposes stralegies for
mitigating plastic and non-biodegradable pollution
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Mr. Nishith Mishra, Joint Commussioner of Police, Mumbai
delivered a talk on "Sexual Hamssmenl at Workplace
{Prevention, Prohibition and Redressal)” al Panvel Campus
on 17" Decamber 2024

Praf A F Dymn, CDirector. NG, fesoitaing Prof. Sudhir K Sopory, Formeéer
Vige Chancelior, JNU, New Deitv, aiinng his visf o NG, Panvel (Tog). Prof
Suahir K. Sopary nferactng with ine scieniists {Bottom)

Or WG, Prasanna Kumar and Dr. Amamalh Redd)y, Samssruti Adhyayan hr. ARshith Mistira. Joint Comimissioner of Police, Mumbal being felicitaed
Kendra, Samsikrull Foundallon, Teiangana, preseni & specia’ bulietin on oy Frol. AF G, Dhrectal, 11G, duning fis wisi 1o.1G, Fanve! (Top). He
Mahakumbh 2025 fo Dr Gautam Gupta, Head, KSKGRL Prayagaj aiso delvered g iak on “Sexual Harassment al Workpiace (Prevention,
during thed visit fo the faboraory Prohibion and Redressal)” (Bottom)

Prof. Satyavir Singh Chamred session at Conference on Plasma Simulation (CPS

Radio Science, ARIES Nainital India, 22-25 Oclober 2024 Novembe 2024

Chaired sessions (H) URSI Regional Conference on Radio Member, Division of Piasma Physics, Association of Asia

Science. ARIES Nainital India 22-25 QOctober 2024 Facific Physical Societies (AMPPS-DFP)

Member, Scientific Organizing Committee, Conference  Prof. Geeta Vichare

on Flasma Simulation EGF’S Eﬂ?'ﬂ-} Indian Instifute of Member of SLIDJE ] Expﬂrt Commities [EEL:-_! on Earth
Engineenng Scheme (WISE) of DST
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Indian Representative in the Physical Science group of the
Scientific Commitles on Antarclic Resaarch (SCAR), which
is a thematic organization of the Internalional Science
Council (ISC).

Prof. Amar Kakad

Convener Scientiic session New Perspectives on
Simulations, Theones and Observations of Space Plasma
FProcesses” in Asia Oceania Geosciences Sooiely (ADGS)
Annual Meeting, 23-28 June 2024

Convener, Commission H, URS! Regional Conference
on Radio Science, ARIES Nainital India, 22-25 Oclober
2024

Convener, Conference on Plasma Simulation (CP5-2024)
al llG HQ Panvel, 11-14 November 2024

Convener Inspinng the Minds of Post-graduales for
Research in Earth and Space Sciences (IMPRESS-2025)
al llG HQ Panvel, 27 February —1 March 2025.

Chaired sessions (Commission H) URSI Regional
Conference on Radio Science, ARIES Naindal, India, 22-25
Oclober 2024.

Prof. Anand S.P.

FPaper entitted "Companson of satelite denved grawty
models with ground data” by Tabish Khan, S P Anand, S K
Begum has been awarded Prof. D. Lal Best paper of IGU
for the year 2024

TRAINING IMPARTED

Gautam Gupta

Ankit Kumar, student of M Sc. (Tech. ) Applied Geophysics,
Semeaster- |, Indian Institute of Technology (Indian School
of Mines) Dhanbad, has successiully completed his summer
training program on the topic “Assessment of aquifer
charactenistics using resistivily dafa of the Nandurbar
reqon, Nandurbar fistnct, Maharashira, India"™dunng May
15 to July 15, 2024.

Amith Krishnan, Depl. of Geology, Central University of
Karmataka completed dissertation work on “Palasomagnelic
studes of Dalma volcanic, eastern india®, dunng February-
May 2024

Anand, S.P.

Gayathn Mekashi, student of Applied Geophysics, Indian
Institute of Technology Kharagpur camed oul summer
internship dunng May-July 2024 on the topic "Mapping dip
equatar aver Indian Ocean ufilizing sateliite magnetic data™,

Prasanna Mahavarkar

M.Sc. student underwent summer training on “Preparation
of Paints for Optical Applications™ for twio months (May 21-
July 21, 2024)

Rajesh Singh

Mr. Omveer Singh, Department of Physics, Sant
Longowal Institufe of Engineenng and Technology,
Sangrur, Punjab, complated his M. Sc. summer project on
"Space Weather

Rajesh Singh and Ramesh K. Nishad

Ms. Pratikshya Behera, Department of Genlogy, Central
University of Punjab, Bathinda, Punjab, completed her
M Se. summer project on “Magnelbc Fabric and Onented
Petrographic Studies of Lava Hows in and around Jabalpur
and Shahpura Area of Eastern Deccan Volcanic Province,
India”

Rupesh N. Ghodpage

M Sc. student from the Department of Space Science,
Shivaji University, Kolhapur, completed his dissertalion
project work on pholomeler dala analysis under his
SUpernvision.

K. Deenadayalan

FPradeep, S., Manonmaniam Sundaranar University,
Twunelveli, completed dissertalion work on  “Rock-
magnetic studhes of archaeological arfefacts collected from
Maharashira's tustorical sifes”, January to Apnl 2025

B.V. Lakshmi

Nidhin, P, CUSAT, Kochi, completed disseration work on
‘Stress analysis, Amsotropy of magnetic suscephibility and
rock magnelic properfies of sediments from the Dhubei faulf
region, Assam’, during January to Apnl 2025

B. Remya

Guided Ms. AditiKnshna Gharat, M. Sc_studentof Karmaveer
Bhaurao Patil College, Vashi, Navi Mumbai, Maharashira,
for the summer project on “Understanding the dnvers of
non-starm tme EMIC waves in Earih's Magnetosphere”
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PARTICIPATION IN SPECIALIZED WORKSHOPS/TRAINING COURSES

Paribar, N.

Participated in One-day Brainstorming Workshop on
‘Monitanng the Atmosphenc Lightning overindia’, Organized
by NRSC (ISRO) on 18 April 2024.

Gopi Seemala

Attended TNSA-NCGG LEADS-2024 lraining programme’ al
INSA, New Delhi | during 01-07 April 2024 He also attended
the training course on ‘Administrative Vigilance- Role of 10/
PO’ at ISRM Delhi dunng 30 June-5 July 2024

Remya Bhanu

Programme on Public Procurement Principles’, at ASCI
Hyderabad dunng 23-29 June 2024, She also attended the
Training on big data analytics, at ISTM, Deihi, dunng 01-05
Seplember 2024,

Tulasiram S.

Attended Training on admmnistrative vigilance at INSA New
Delhi, during 31 July-2 August 2024

Chinmaya Nayak

Aftended Tramning programmeé on public procurement at
Hyderabad during 25-30 August 2024.

Swati Kore and Pankaj Vaskala

Training related to recrutment, roster eic. at Delhi University,
during 15-18 July 2024 _

Swapnall Chavan, Gaurav Kumar and Sujit Patil

Training program on Excel at ISTM, Delhi during 4-7 August
2024

Pankaj Vaskala

Aftended the Traimng on Procurement, al ISTM, Delhi,
dunng 1-3 September 2024 He also attendad Training on
Noting & Drafting, at ISTM, Delhi, during 8-10 September
2024

Priyeshu Srivastava

Attended baning programme on Public Procurement
Prnnciples’, al ASCI Hyderabad dunng 23-27 September
2024.

Roopa Lathe

‘Training Course Communication Skilis” at ISTM Delhi on 8
Decamber 2024.

Nitish Srivastava

Moting & Drafting Traiming’ at ISTM, Delhi dunng 9-11 March
2025,

Mahendra Doiphode, Sunil Kumar Jha and Rakesh
Nimje

‘Cyber Cnsis Management Plan (CCMP) CERT-In, on 20
December 2024 (Onling)

Ravindra Bhosale

Traiming course on 'Generative Al in chat GPT &
Google Gemini (MSME)Y CERT-In, on 18 December 2024
(Onling).

OFFICIAL LANGUAGE (HINDI)

Rajbhasha Adhikari : Priyeshu Srivastava

Asst Director :J. Kamra
(Official Language)
Member : Ganesh Kalghuge

In compliance with the provisions of the Official Languages
Act, Rules made thersunder, the Annual Programme, and
other directives issued from time 1o time by the Department
of Offictal Language, the Institute regularly underiakes some
important and special activities to enhance the progressive
use of official language Hindi among its staffl members.

This vear Hindi Day-2024 and the Fourth Al India
Official Language Conference were celebrated on 14-15
September 2024 at Bharat Mandapam, MNew Deltn Dr
Priveshu Srvaslava, Official Language Officer participaled
in this conferance on behalf of the insttute

Hindy Diay-2024 and £in Al Indie Official Langliage Conferenoe heid on 14
September 2024 in Mew Delt

Dr. Priyeshu Snvasiava and Dr Chinmaya Nayak,
participated in the "Second All india Scientific and Technical
Official Language Semnar’ organized by Aryabhatta
Research Institule of Observational Sciences (ARIES),
Mainilal on 20-21November, 2024 and presented research
papers/articlas related to research and other work going on
in the institute
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[ Chinmay MNayak was honared with a memenio for preseniing 8
researen paper.

Apart from this, Hindi Seclion participaled in the workshop
on ‘New Parliamentary Official Language Questionnaire
Problems and Solutions' organized by Town Official
Language Implementation Commitiee (TOLIC), Naw
Mumbar and Konkan Railway on 28 May 2025

During the vear the Institute aclively participated in
varnous competitions organized by the TOLIC, Navi
Mumbal. Directorate of Construction Services and
Estate Management organized “Constitution Day 2024"
celebrations on 26 November 2024 in which Dr Ganesh
Kalghuge parhcpated on behalf of the Institule. Shn Varun
Dongre of the Inshiule recaived the Inspiration Award in the
“Hindi Story Winting Compelition” organized by Directorate
of Construction Services and Estale Managemenl under
the aeqis of TOLIC, Navi Mumbai

-

A

[

Participalion of insitufe sialf i varous compeilions amganized by TOLIG,
Mawr Mumba

Central Translabhon Bureau, New Delli and Bharal
Petroleum Corporation Limited, Mumbai organized a 5 day
special Technical Translation training program from 2-6
Decamber 2024 in which Dr. Ganesh Kalghuge participated
on behalfl of the nstitute

Candigales af 5 days Specal Technical Transiafion Traiming Programme
ofganired Oy Ceplral Transiaidn Buresu -and Bharal Peiroleum
Corporalion Limited, Mumba!

Prof. Dr Amar Kakad and Dr Priveshu Snvastava
participated on behalf of the institule in the one-day Official
Language Workshop-cum-Training on 20 December 2024
organized by the Departmen! of Science and Technology,
New Dalti

Ms A Dhanaiakshmi, Joint Secrefay and alf frainees &l the One Day
Dificial Langliage Workshop-cum-Training arganized by DST, New Deiry
The Institute has celebrated "Hindi Month' during this period
and vanous competitions like crossword puzzie typing, Hindi
essay writing, General Knowledge and sclentific writing
competitions in Hindi language were organized i which
stafl members, Scientists and Researchers participated.
A lotal of 36 prizes were aiven in these compelitions. The
institute celebrated World Hindi Day on 10 January 2025,
during which the winners of the competitions under Hindl
month were awarded with prizes by Prof S Gurubaran

Waorld Hind' Day and Hind' Monih award disimbution Programime held on
10 January 2025
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As a part of the respansibilites of the Official Language
Department, a joint regional official language conference
was organized on 17 February 2025 al JECC, Sitapura,
Jaipur Rajasthan, combiming North-1, North-2, Central and
West regions. Dr Genesh Kaighuge, Ms Amina Kaddus
Khan, Mr. Amit Kumar and Mr. Ravindra \Vitthal Bhosale
participated in this conference.

The Hindi House Magazine "SPANDAN" is being published
on & sec-monthly basis (2 ssues annually), which includes
both scientific & technical aricies. The magazine IS being
distnbuted to vanous scientfic & educational instifutes/
universities in the country

Dunng the year, four Hindi Workshops were organized on
different topics for the staff of the Insttute, in which total 153
members parkcpaled

Sessan on “Cyber Secunfy” gunng the Hindl Wovkshop

Session on ‘Gouermment e-Mameiniace (GeM)" cunng e Hind
Warkshop

Under the annual incentive scheme, during the Annual
Day Celebrations, 10 staff members of the Institute were
awarded with cash pnzes for doing their official work In
Hindi throughout the year. Apart from this, 5 children of
employeas were awarded with cash prizes for scorng more
than 70% in the Hindi/Sanskrit subjects in 10" Class

Members: honored wWith cash awards Oy Ihe msimuie umnder Annua
Incentive Scheme.

Director, Official Language Officar, Assistant Director (OL)
and Semor Transiation Officer of the Institute attended
varnous meetings'seminars held under the aegis of TOLIC,
Navi Mumbai and other organizations

Hindi crossword competition organized for all member
offices of TOLIC:

Indian Instilule of Geemagnelism, New Panvel Navi
Mumbai, under the aegis of Town Official Language
Implementation Committee, Navi Mumbai, organized a
Hindi crossword competition on 21 March 2025 Atctal of 27
paricipanis from the member offices of TOLIC parboipated
in this competition

SCIENCE OUTREACH ACTIVITIES

Chief Coordinator: Chinmaya Nayak

Member: Priyeshu Srivastava, Madhavi Jadhav, Jitendra Kamra, B. |. Panchal, R. Nimje, Mahendra Doiphode, Varun

Dongre, Shaillafa Gandla, Amrits Yadav

The Indian Institute of Geomagnetism has been actively engaged in promoting fundamental concepls of space scence and
geomagnetism to the general public through a vanety of outreach initiatives. Dunng this penod, numerous schools and colleges
visited IIG headquarters, regional centers, and geomaagnelic obsarvalones: Students and faculty members were introduced
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to core topics such as the science of geomaagnetism, the
functioning of geomagnetic observatones, GPS technology,
Sun-Earth inleractions, almosphenc science and ils
gnvironmeanta! impacl, geglectonic research, Antarchic
axpeditions, and other related activities conducted at 11G.
The public outreach activities are carried out in local regional
languages to reach out a greater number of young students
coming from the grassroots level The quiz and slogan
compatitions, comic books, rock display, audio-viden shows
are the common features of the pubhc outreach program
G's public outreach leam work hard lo make common
people and students aware aboul the Earth and space
science related research.The science outreach aclivities
are regularly conducted at IlG's regional laboralories and
meagnetic observatones across the nation. Centre wise student
visit chart provides detailed statistics of these wisils, covenng
the penod from Apnl 2024 to March 2025

Prof AP LDimrl, Direcior, G, adaressing oolege siudents duning an
outreach program al I1G Panvel campus

Coflege students and slaff members a'ong with ol AF Dimrr gunng 8
PADIG-5255100

¥ Priyesni Srvastava geivenng a popular (aw o coliege siudenls al
G, Pafvel

Students being expaned e concepts of geomagnedsm and aled fefds
[hrougn posterns dunng 8 visid of college students

Conege Sludems Deindg Wroouced [0 e wWorkng onncies o
magnefomersrs aumng an educalbonal Vsl

Students visit the historic Coiaba Observalory and atiend an inleractive
lecture on geomagnetic figld cbservations and thewr significance




EMNUSIASHD COvede SILdents 00saning [Ne Sun Mroul [eeseone with
profeciive soiar [vers al o Fanvel Campus

Sentre-wise student visit chart

W roevel () (1200)

Bl rotiiie (250) 0 sespur 0300

[0 mwoag {5501 B neond shinong) (1oon [ sechar 13601

- kaihvapur | 2604 - KARGHL (Prayagra)] (1500 E 1 Reaikenit {B5]
1 et {mirnenent) (4770 [ Pondichery (40

Senior crilrens Wl ihe Alitag Magneho Ooservalory and expiare Vamis
geamagnetic NSiruments. gamng NSgnEs o ther TURCHons and ine
COsanaliofy s e 1 Space wealher monitonmg

A
ANNUAL REPORT 2024-2025 \

\
=
NATIONAL SCIENCE DAY2025

Every year Natonal Science Day 1s celebrated i India on
28th February to commemorate the discovery of the Raman
Effect by Sir C.V. Raman. The day is an opportunity to
celebirale the contributions of Indian scienlists Lo the fisld of
scignce and technology and o promote scientific lempear in
the society. It is a celebration of the scientific achievements
of our past, presant and future. This year in 2025, the theme
was ‘Empowenng Indian Youth for Global Leadearship in
Science & Innovation for Viksit Bharat’. National science
day was celebrated at IG on 28 February 2025 &t HQ and
all its regional laboratones and MOs

School students participating i (he Sit and Draw Competition (Too) and
the Essay Wriling Competition (Botiom) dunng the Science Weeak 2025
oelebrations at NG, Panvel,

Students proudly dispiay fheir drawings and paimings duvimg fhe Science
Weeek celebrations 2025
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In view of this, vanous compettions such as drawing,
assay writing were arranged for school students on 20th
February al IIG HQ Nearly 120 students from & diffarent
schools participated in these compeliions. National
Science Day program a popular lalkk by Chief Guest
Or Laxman Singh Rathore, Former DG IMD, New Deihi
and Prof Madhav Hawade, Pnncipal, Sathaye Uollege,
Mumbai, was arranged on 28 February 2025 Nearly 250
students and teachers from vanous colleges ‘schools, G
stalf and research students attended this talk and took keen
interesl in the subject by asking many questions. Direclor
Prof. AP Dimrn addressed the gathenng and molivated
young minds by his speach. Prizes were distnbuled to the
wiriners of competifions. In the afternoon sassion, students
visited Environmental Lab, GPS lab, Instrumentation lab,
in the Inshiute and enjoyed learning, gathenng informaton
about vanous research activities at IIG Scientific posters
explanation and spot Quiz session were arranged for
students. They also enjoyed Sky observation through
telescope mstalled at [1G

Prof A F Cimil, Direclor, NG aogressing durlng the fational Soenoe Day
2025 ceichrations

Popuwiar ialk detivered by chiel guest O Lasman Singh Rathod during
Nafional Scince [kay 2025

Prof Madhav Rajwade, Frincipal, Sathave Colege. Mumbar addressing
the gatmenng during the National Science Day 2025

Frize winners of vanous comoelfions hefd dunng Science Week 2025
celehrafions

National Space Day

The governmeanl of India has declared Augusl 23, as a
‘National Space Day” 1o celebrale the remarkable success
of the Chandrayaan-3 Mission. The first National Space day
5 celebrated at 1IG and iis regional centres on 23 August
2024, In view of this event, popular tailk by Prof A. N
Ramaprakash, Semor Scienfist, IUCAA, Pune was amanged
along with several other science oufreach events and spot
quiz compethons related to “Indian Space Missions”

The first Mationa! Space Day was cefebraled on 23 August 2024 at 1z and
its- regional centres 0 commemorse e sUcoess of e Chandrayaan-J
Mizsion, Prof AP Evmn, Direcior, NG addressed e gathenng
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A popitar &k by Profl A N HRamagrakas, Seridr Sclenlist [UCAA,
FPune, was organised durmg the Nalional Space Day ceiedrakon

A group photo of the dignianes and parbcipants of Natonal Space Day

India international Sclence Festival (ISF 2024)

NG also participaled in the India International Science
Festival (IISF 2024) &l Indian Institute of Technology
Guwahati during 30 November fo 3 December 2024
Theme of this year's IISF was "Transforming India into an
S&T dnven Global Manufacturing Hub® Many dignitanes
and schoolcolleges shudents visited IG posters exivbition
and interacted with our researchers As a parl of science

outreach programme G researchers pubhshed approx. 7-8
research stones in DST media call during this penod.

Frof Ashifiosh Shanma, being briefed on IIG's ressarch aclivites Inrough
pasiars auring s wist o the G pavilion al i15F Glwarnal

Team NG with Frof. Abhay KarandWiar, Segrefary, D5T, aumng his wist o
ihe G paviton at IISF. Guwahat

ERP & COMPUTER SERVICES

Chief Coordinator : Remya Bhanu

: Mahendra Doiphode, Tejashri Bari,
Nanda S. Shah

Members

Computer Section

The firewall installation was successiully completed and
VPN connectivity enabled with HQ LAN at MO Kolhapur
and MO b5n Viayapuram. Successiully completed the
firewall installation and other local network refated works
(wired and fiber connectivity) and also enabled VPN
connectivity with HQ LAN g MO Gulmarg. The detalled
inspection of the IT nfrastructure al EGEL, Tirunelvel was
carned out by the IT team under the cyber secunty pomnt of
view. Similar inspections of other regional centers are done

remotely. Cyber security guidelines are iIssued o all staffs
and students across [1G's centers for implemeantation.

All necessary IT relaled lechnical support was provided
dunng the IMPRESS, TPS 2024 and IRAD conferances
organized by IG. Cert-in organized online cyber security
related fraining programs were attended by all staffs in
the section to stay updated with latest cyber securnty
technologies and gudelines. The center also provided
suppart to staff members to get registered and access
vanous online courses on Kamayogi Bharat portal As a
routine practice uninlerrupted |T services are provided
o the slaff members. Annual securly audit of the lIG
website s also conducted from the CERT-In empanealed
Security auditor. All necessary Cyber secunty practices are
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implemented and followed as per cyber secunty guidelines all IIG offices, regional centers, laboralones, faciliies, and
by the MeilY. observatones, with seamiess ERP integralion for employee

access o allendan racords.
ERP e

Looking ahead, lIG aims to activate procurement modules,

Since January 2019_1IG has been ulilizing an ERP systam iehding indant enorabion. and sequisiion, 1o oplivize

to streamiine processes, enfiance aut;matmn, andimprove o and purchase procedurés, Beyond ERP. NIC
operational eficency. Vanous HRD-elaled modules oo oo ytilized for efficient data collection on initiatives
such as HRMS, Leave Management, Tour Advance, LTC oy 4c iGOT and the NPS portal. The institute has also
Advance, CEA, Property Declaration, and Oice Allendance.  g4antad anline recruitment processes, covering application

are achvely In use bf-”*"ﬂﬂ and studenis, ensunng smooth g hmission. hall ficket generation, computer-based tests,
functionality and ongoing upgrades and results processing

Recent enhancements Include the integration of APAR 1o safeguard data. the ERP portal is secured with routine
fﬂ“TIE,ﬂH{“'ﬂ“g EmpIDYEE‘SlDdMMEId pTEﬁ”Ed fﬂﬂTlE. I'HE'W bﬂmups_ d|535fer mmﬂw meﬁurﬂgl Enﬂ Epphmtm.“

APAR gradings, and generale tour settlement forms with securnty enhancements. A secunty audt conducted by
prefilled advance data Additionally, Touchless Biometric a CERT-IN empaneled auditor has been successfully
System with Face Recognihon Technology has been completed, and SSL certification ensures data protection
intreduced and effectively used for office altendance across and system raliability.

LIBRARY AND DOCUMENTATION

Chief Coordinator @ Satyavir Singh 2 Acgursihion of books for students from their contingency

Coordinator - Smita Chandra grant, based on approval by ther guides.

Members : B. I. Panchal, A.Selvarajeswari, 4 Guidehnes were formulated for book acguisition from
Sachin Jadhav, Poonam Mishra the contingency grant for the next FY

4 The Library received 154 Abstract submission forms

Library:
from IlG staff and students and processed the same

The library of the Indian Institute of Geomagnelism
continued with its task of collection development and
management at the headquarters and its vanous centers and

observatones Along with its routine activity of orgamizahon
and dissemination of information sources via open source 6 AMGs Tor various Library software and services were

5 Stock verification as an annual library activity was
camed out and repors were forwarded to the
concemed

library management systems, the library strived (o enhance iniiated for uninterrupted user services
its services with the help library and the institute staff. 7. Timely reports were provided to the institute regarding
Some of the activities carried out by the library during publications from IIG scientists and students.
the period include: 8 Serials management was restricted fo the ongoing One
1 Acquisition of Library books, including Hindi books, Nation One Subscription (ONOS) deliberations and
pased on the need, demand, subject relevance, Implementation.
availability of previous versions in the Library, and 9 The Library celebrated the Hindi Mah with Hindi books
price displayed in various subjects in the Library
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Some of the ways in which the physical library was Some of the ways in which the digital library was used
used by Library Patrons: by Library Patrons:

1.A Circulation Figures

:h-mhﬂnnllﬂurlqim

Ways in wihich the [iDrary 15 used digially

Fhysical ysage of the hbrary durng 2024-25
Initiatives for the Future:
1. Selling up one server for both the 0SS, KOHA, and

1.B Circulation Figures

Total DSpace
Category of Staff {Ehm"mﬂ:‘rs & 2 Fully functional KOHA library management system with
1 renewas enhanced features, incorporaling vanous funclionalities
Academic Staff 164 and user training.
Technical Staff 46 3 Gelfing SSL sel up for both KOHA and DSpace.
PhD Students 577 _ _
Ressarch Ciates a7 4 Enabling standards for mteroperable metadata
IIG Admin Staff 23 5 Use of online tools for thesaurus and classification
Total B57 6 Enhanced library patron engagement for better library

awareness and usage.

The Documentation Section provides services ke
approximately 43, digitizing etc. to the vanous activities of the Institute.

3. Spiral binding for approocumately 70 reports for vanous a) Science Outreach Activities
project reports and GC/RAC agenda items was done

Carelnalion sialishes by categary of |G slaff for (he FY 2024.-25

| | +  Inhouse designing and printing. of sclentific posters
4 The HQ Library was used by 21 students from vanous and banners for Science Ouireach Activities.

umiversities across the country who came for their

. Designing and printing certificales for the winner

students of various competitions held dunng
science weak.

Provide e-copies and printed scientific posters o
all observatones for science outreach activities
whenever required

Comic Books printing, Dr. Moos blography book
and Coffee Table book (whenever required).
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b} |G Website

«  Photegraphs of all Institute eventsfor uploading on
the websile

«  Updated the Institute’'s observatory network map
for the wabsite:

c) Symposiums/Conference/Workshop

Following Conferences/\Workshopsorganized by G
dunng year 2024-25

1 Conference on Plasma Simulation [{CPS5-2024)
Workshop 11-13 November 2024

2 7 Conference on Indian Radar Meteorology
(IRAD - 2025)

3. IMPRESS-2025 (27 February - 01 March 2025)

4. Workshop Almosphers - lonosphere Dynamics,
Observations and Dala Analysis (AIDON 2024) 03
January 2025

Provided following services during
mentioned Confarences/workshops:

the above-

Making Flyer design for website, Design and in-
houseprinting of Banners, Invitation cards, Valedictory
function cards, Abstract books/Lecture notes, 1D cards
and Participation Cedificates.

d) Rajbhasha Hindi

«  Spandan Gruh-patnka was published in-house for
the first time

Volumes 31 and 32 of Spandan were designed
and printed in-house, with 20 copies each

Phaotography and banner preparalion were carmied
out for Hindi Mah and Intermational Hindi Day
calabrations.

e] [G Publication

«  Editing scientific figures and photographs lo the
required resolution for printing the Annual Report

Updated the organisational chart of IIG and staff
profile for the bilingual Annual Report

f)  Scientific/Technical support

Edited, modified, and designed new scientific
figures for scientific and technical staff as per their
requirements

scanned and pnnted topographic maps to support
scientific fieldwork

Designed and printed over 68 posters and banners
for vanous events, workshops, and conferences
(EMIW, URSI, Malaysia Workshop, IGU, AGL,
Awvishkar)

Provided 5 scientific pesters each to MO Guimarg,
MO Nagpur, and MO Jaipur for science outreach
activities

«  Created 12 high-resolution [6x6 feet) scienfific
images to beautify the outer wall of the Colaba
Observatory Campus

Provided photography support for all events
celebrated at IIG.

Designed and printed mark sheets for Junior
Research Fellows (JRF) as and when required

SPECIAL EVENTS

Conference on Plasma Simulation [CPS-2024}11-13
November 2024

The modelling of plasma sources and processas in space
and laboratory plasma plays a central role in the field of
plasma research and lechnology development. In view of
bringing Indian plasma researchers from vanous branches
of computational plasma physics on one platform, G
hosted the 4™ Conference on Plasma Simulahon (CPS-
2024) at Panvel Campus Navi Mumbai during November
11-13, 2024. The conference was inaugurated on November
11, 2024 More than 100 delegates from vanous academic
and research nshtutions, with a significant representabon
of students and postdociloral fellows, have paricipaled in

it. The inaugural session began with a welcome address
by Direclor, HG. One of the Convenors, Dr. Sarveshwar
Sharma (IPR Ahmedabad) gave an overview of the CPS.
The chief guest of the inaugural session, Dr. 5. Semanath,
Secretary. Department of Space and Chairman, 1SRO.
delivered the inaugural address. In his address, he
acknowledged and praised the organizing committee
of CPS for bnnging together the leading experts from
various branches of computational plasma physics on one
platform to exchange various simulation codes developed
in our country and apphcabions of those to advance our
knowledge in space and laboralory plasma physics and
related lechnologies Prof. Dipankar Banenee (Director,
IST Thiruvananthapuram), the keynole speaker. delivered




a lalk on "Heliophysics as a Plasma Labormalory” Prof
Amar Kakad Convenor CPS, presanled an overview
of scentific aclivities in the planetary space plasma
anvironments at 11G. The main themes of the CPS include
(1) Methods for plasma simulations, (2) Simulation of space
& astrophysical plasmas, (3) Plasma surface interaction,
(4) Magnetic and mertial fusion, (&) Micro discharge: dc, .
microwave, (o) Plasma propulsion and asrodynamics, (1)
Industnal applications of plasma The CPS-2024 includes
25 invited talks and 67 posters on contnbuted abstracts
Participants  from 36 research/academic mstiules/
universities participated in this conference. The conferenca
concluded with the valedictory funchion, wherein Shri Sanjay
Wandhekar, Head C-DAC (Pune), delivered a valedictory
talk on the topic “Supercomputing Intiatives in India under
National Supercomputing Nission and Way Forward ™ He
interacted with the plasma simulation community regarding
the computahonal requirements for simulating the vanous
aspects of plasma systems. The guest of honour, Dr
T P Das (Program Direclor, ISRO HG), suggesled the
development of a national platform for keeping the onginaily
developed codes thal can be accessible 1o the plasma
simulation community, The conference ended wilh a vole
of thanks.

Welcome address by Prof. AF Dimn, Director, IG, af the inaugural
session of the 4" Conference on Fasma Simivation (CRS-2024) at
Fanved, Naw Mumba)

The oheel gues! of Ihe maugural session [ S Somanath, Ssorelary,
Department of Space and Chairman, ISRC  delivered the inatgura/
address
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Heynofe speaker, FProf  Dipankar Banegee, Diecior,  IST,
Thiruvananihapuram, delvered 3 Bk on “HelopHysics as 3 Pasma
Lahoraton”, during the CRS-2024

Dr 5 Somanailh and ofher digndares pianfing saplings during e CPS5-
2024 al NG, Panved

7" Conference on Indian Radar Meteorology (iRAD -
2025), 6-8 January 2025

The ™ Conferance on Indian Radar Meteorology (IRAD —
2025) was hiosted by the Indian Institute of Geomagnetism
and was organized by the Indian Meteomological
Department (IMD) from January 06 to 08, 2025. The
Secrelary, Ministry of Earth Sciences, Dr M. Rawnchandran
has inauguraled the 1RAD-2025 conference and Dr
Mrutvunjay Mohapatra, Direclor General of Melearology,
IMD has graced the occasion and delivered the keynole
address. In this 3-day conference, about 150 research
papers have been presented (oral and poster) in a total
of 10 scientific sessions. Besides this conference, a 1-day
Pre-conference Short Course on Radar Meteorology had
been organized on 5% January 2025 for graduate students
and young scientists
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A group photo of tignitane s and paricipants during the IRAD-2025 conference, inauguraled by Dr, M Ravichandran, Secrelary, Minisiry of Earth Sciences
Ok Mrutyurjay Mohapaira, Dweclor General of Mefeoralogy, MD graced the occasion and deivered the keymdle address

Atmosphere-lonosphere Dynamics: Observations and
Data Analysis Workshop (AIDON 2025), 3 January 2025

NG organized a Workshop on "Almosphere-lonosphers
Oynamics: Observations and Data Analysis (AIDON 2025)
in collaboration with Shivaji University, Kolhapur, at Shivaji
University Campus, on 3rd January 2025. The workshop
objechive was 1o provide a comprahensive undarstanding
of the dynamics of the atmosphere-lonosphere sysiem,
focusing on observational techniques and data analysis
methods The study of the lower atmosphere-ionosphers
sysiem Is crucial for improving space weather predichon
models, which play a key rale in safeguarding technological
systams like satellite-based navigation and communication
systems. A unique geographic location of Kolhapur offers

better platform to examine space weather processes over
the Indian longitudinal seclor With excellant research
capabiliies both the IIG's MF Radar Centre, Kolhapur and
Shivaji University Space Physics Centre located at Panhala,
Kolhapur are contnbuting to advance our understanding In
the field of space weather

In this workshop, about 120 voung researchers,
postgraduate and Ph.D. students from different national
research labs, universities and institubions have participated
Prol. R.G. Sonkawade, HOD, Dept. of Physics, Shivail
Universily played a kay role in iniiation of the workshop and
the idea was channelize by Prof. AP Dimn, Director, llG
The support and guidance of Pro-VC Prof. PS5 Patil and
Honorable VC Prof. D.T. Shirke in shaping the workshop is
vital. Through this mhative, 1IG and SUK mspired the next
ageneration of scienhsts, fostenng innovation and scientific
Inguiry in space science and geomagnetism

Prof. AP Dimn, Owecty, NG, lghting the ceremonial lamp al the
naugurabon of e Workshop on “Almosphere-lonosphe’e Dynamics
Observations and Data Anaiy'sis (AIDON 2025)." organised by NG In
colaboraton win Shwvay Unnerssy, Koinapor, an Ird January 2025 af the
Shivajl Uiniversity Campus

Pamcipants &t e AIDON 2025 conference held at Shiva) Universily,
Kolhapur, onganised by G 10 coraboration with Shivai Uiniversity




Inspiring the Minds of Post-Graduates for Research
in Earth and Space Sciences (IMPRESS- 2025),
27 February-1 March 2025

To attract, motivate, and train young talent to underake
research in geomagnelism and related fields, IG organizes
the "IMPRESS" program every yeai for posl-graduate
students from universibes IMPRESS-2025 was organized
al the Panvel campus from February 27 lo March 1, 2025
51 bright M. Sc. students from 28 Indian universiies were
selected to participate i this prestigious program. During
the three-day event, the students were provided with lpdging
and engaged in vanous academic and mieractive activities
The program ncluded inspinng lectures by eminent
dignitaries from well-known research and educational
institutions. The event commenced with an inaugural talk by
Dr Laxman Singh Rathore (Former DG, IMD, New Delhi),
followed by a keynole address delivered by Dr Tirtha
Pratim Das (Program Director, ISRO HQ, Bengaluru) and
a welcome address by Prof. AP Dimn (Director, 1IG). The
valedictory function featured addresses by Dr R Sndharan
(Former Director, SPL, VSSC) and Prof. D. C. Snivastava
(HT Roorkea). Throughou! the evenl, parlicipants allended
a tolal of 23 insightiul lectures covering a wide range of
lopics in Earth and Space Sciences. A special session
on the theme "Space Science Exploration in India”™ in
coordination with ISRO was organized, which provided
ghmpses of India's Space programs to the participants
This session covered various topics, namely, Solar sysiem
axploration in India, Advanced technologies for future
planetary exploration. Lunar exploration of India, Mars
axploration, and Planetary protection. In addition to the
lalks, Lab visits and sky observation evenls were also
arranged for the student participants. The evenl was a
resounding success, with participants expressing greal
satisfaction with the knowledge gained and the guidance
received from esteemed speakers. The exposure provided
by IMPRESS-2025 has motivated these young minds
to pursua high-level research careers in Indian scientific
institutions, fostenng future contnbubions to the nation's
scientific progress.

Frof AP Dvmn Divector, IG, delwvenng the weicome address dunng
MFRESS-2025 orgavised af the NG Fanvel campus from Fetvuary 27
fo March 1 2025
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Inaugural falk by Dr Lakman Singh Rathore, Former Dyeclor General,
IMD), New Dethi during IMPRESS-2025

The valediciory funchion feafured an address by Dv. 8 Srigharan, Former
Director, Space Pnysics Laboratory [SPL), VSSC

MoU between IIG and ISRO

G and Indian Space Research Organisation (ISRO), signed
an MOU for scientific collaboration in the domain of space
science, lechnology and exploration, on 4 Seplember 2024
The event took place n ISRO Headguarters, Bengalunu,
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and was presided by Dv. Somanath 5., Chairman, 1SRO /
Secretary, DOS. The MOU was signed by Shr Shantanu
ohalawdekar, Scienlific Secretary, ISRO from the ISRO
sida, and Prof. AP Dimr, Director, G, from the NG
side. This collaboration will faciditate formulaton of joint
programme In the scientific understanding of the Sun-Earth
connecthion, as well as exploration of space.

Signing of the Mol beiween IIG and ISRC, presided over by Or S
Somanatn, Chairman, ISRC ang Secrefary, Deparmment of Sogoe. The
Mol was signed by Snrl Shanfanu Bhaiawoesar, Scienific Secrefary
ISRO. and Frorf AP Dimin, Directar, NG.

Brainstorming workshop on
paleoclimnological studies

integrated

A "One-day seminar and brainstorming workshop on
imtegraled paleclimnologieal studes™was organized on 24
December 2024. The meeling has in-person participation
of Prof Saneev Kumar, Geosciences Division, PRL,
Ahmedabad, Prof. Prasanta Sanyal, Department of Earth
Sciences, IISER Kolkata, Prof Gh Jeelani, School of Earth
& Environmental Sciences, University of Kashmir and Dr
Karthick Balasubramanian, Agharkar Research Institute,
Pune Dr BV Lakshmi, Dr K Deenadayalan, Dr. Priyeshu
Snvastava and Dr Prnyanka Singh from [IG had participated
in the meseting. Dr. Dewashish Upadhyay, IT Kharagpur and
Prof. Sura) Mal, JNU, Mew Dsalhi had participated online,
A delailed discussion was carmed eut on vanous methods
applicable to the paleclimnological studies of the lakes
including chronology, organic and inorganic geochemistry
and paleomagnetic studies. The meeting was followed by
the scientific talks from the distinguished dignitaries on
various topics of lake studies including diatoms and isotopic
studies

Chgnifanes and parficipanis of e one-gay seminar and bramsiormming
workshop on infeqgraled pareoimnalogical Siudies hed on 24 December
2024

World Environment Day - June 5, 2024

World Environment Day was celebrated on 5-6th June
2024 al HQ Panvel campus. On this occasion IIG hosted
Padmashree Prof G D Yadav, former Vice Chancellor
of ICT Mumbai, as the chief guest and Prof. P. 5. Sunil,
Depl. of Marine Geology and Geophysics, CUSAT, Kochi
as the guest of honour, As a part of this program, popular
ialks and tree plantation by invitee were organized on 5th &
6th June 2024 at IG. Nearly 30-35 school students along
with I1G staff, research students participated in this event
World Environment Day was also celebraled at all regional
laboratones and magnetic observatones

Pmof AF Dimri, [irector, NG, sddressing ine gathening duning the
oesehraton of Word Emaronment Day

Prof, G- O Yaday, formes Vice Chancelior, 18T Mumbgi deffvering the
Keynole adaress during (he cerebralion of Word Environment Day.

Pianting of a saping by Praf. G0 Yadav dunng World Environment Day
celebrations




Earth Day Celebration, 22 April 2024

Earth Day was celebrated on 22 April 2024 at HQ Panvel and
Or Priyeshu Snivastiava delivered a talk on "Understanding
the Impacls of Humans on Earth's Ecosystem™ On the
occasion of Earth Day, multipie activibes were omganized al
EGRL Tirunelvelll, KSKGRL Prayagraj and NEGRL Shillong.
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Wionid Earth Day celebvations al G fealvred special BCives, campus
cleaning achvities. and group pHolograpns with guests

Internatiocnal Day of Yoga -June 21, 2024

G enthusiashcally celebrated the 10th Intemabonal Day
of Yoga (IDY) on 21sl June 2024 wiith participation from
IIG's research scholars, research associates, staff and thewr
famihes. Two Yoga Karyashalas were conducted as per the
Commaon Yoga Protocol by Ministry of Ayush, &t the Panvel
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campus. Similar aclvity was conducted al all the magnetic
observatones and regional laboratories. A lecture on Yoga
for Self and Sociely’ was organized atl Panvel campus for
the research scholars, research associates, staff and their
family.

Farticipanis parforming voga dunng the infemationa’ Day of Yoga &f 11G
Nashamukt Bharat 2024

A pledge for Nashamuki Bharat was taken by 11G staff,
research scholars and research associates at HQ, Panvel
on 13 August 2024

Staff members laking the Tashamukt Bharal” pledge af I1G Headquarters,
Pafhvel

Vigilance Awareness Week 2024

As a part of the observance of the "Vigilance Awareness
Week 2024", a walkathon was underiaken by the employees
and research scholars of 1IG to creale awarensss among
the masses.
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A two-day workshop was conducled dunng 23-24
Seplember 2024 Shn. K. Padmanabhan, Legal advisor
(retd), DAE has delivered two seminars on (i) Ethics and
Good Govermnanceand (iPublic Procuremeant — Vigilance
Aspecis.

Another two-day workshop was conducleddunng 28-29
October 2024, Dr Bhushan Kumar Upadhyay, IPS (Retd.)
has deliverad two seminars on (i) Culture of Integrity for
Nation's Prospernity and (i) Mind management

Address oy Frof AP Dimn during ocosenvance af Viglamoe AWareness
Weer al (I

Chrel Gues! delivenng & special leclure during pbservance af Vigianoe
Awarensss Weei al G

Vigiance Awareness Weex maren Dy Siall and Students of ik

Swachhata Abhiyan

G celebrated Swachhata Pakhwada dunng 1-15 May,
2024,

G undertook the Swachhata Hi Seva 2024 Campaign
dunng 17th September- 2nd October 2024

Cheaniiness activlics conducted by staif and students during Swachchala
Pakhwads &t 1G

Staft and students of [1G faking the Swachchata Pakhwada pledge
Constitution Day 2024

Tocalebrale 75 years of Ind@'s Constitution, 11G hosted lwo
inspinng lalks on 20 Decamber 2024

Prof. Ashutosh Mishra spoke on Research & Integrily.

Hon Jushce Nr Knshan Pahal shared insighis on
Constitutional Values in Contlemporary Times.

A tnbute to knowledge, ethics, and democracyl




- W .
L - - L] L = i L

Frof  Ashidosh Aisha EJL'IEEFl.'r."Ig 0fn "Research 4 f'?rﬂgl'h'}' and Hon
Justice Mr, Krishan Pahal addressing the gatheting during the Cansitution
Day Event heid & 16
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Karmayogi Saptah

As a part of the Kamayogl Saptah and the Nabonal
Leaming Week, during 21-25 October 2024 11G organized
a webinar titled "Wellness at Work Yoga and Nutrition for a
Heallhy Lifestyie™ which was allended by all DST institules.

Activities organised as part of ihe Karmayog! Saptah al G

IIG STAFF WELFARE AND RECREATION CLUB

IG Foundation Day Celebrations: On 1 Apnil 2024 G
Foundation Day was celebrated with scienlific session
in the Forencon Prof. Shailesh Nayak, Direclor, NIAS
Bengaluru firsl delivered the MNanabhoy Moos Memonal
Lectura. Later on, the Prof. Gobardhan Das, Director, lISER
Bhopal delivered a popular science leciure Under the
umbrelia of this club, Cuftural Programme was organized
in the afternoon Additonally, aligned with Foundabon
Day Celsbrations, both mdoor and outdoor games were
conducted by this club and I1G employees parlicipated with
full enthusiasm in these activities Prizes were also given o
the winners of respective events

Prof AP Dimn Dreclor, [IG, weicoming e Guesis and preseniing a
bnef overview of (fe years acivites auning NG Foundation Day af Pamvel
CATOUS

Chief Guests Prof  Shaflesh Nayak, Direcior, NIAS Bengaiwry, Dr G
Salfieesh Reddy, Presidend, The Aemonaldical Sociefy of india, and Prof
Gonaranan Das, Oireclor, USER Bhapal being feficilated by Prol AP
Dimri, Exrecior, G, dunng the Foundation Day cerebralions
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Haldi Kumkum Festival: Club organized Hald-Kumkum

function on 24 January 2023 for the female staff members
and students of I1G.

Long Service Awards: |G conferred Long Service Awards
1o the following stafl members who contributed 25 years
and more in lG.

S.No | Name Designation
1 smt Prachi P Madhavi | Assistant
2 Smt. Niima T Gavas ' Senior Private secretary

Following staff are retired from the service during the period
2024-25_ Retirement funclion has been armanged from NG

Staff Welfare and Recreation Cll.ltl, those who retired in HG, Presentation of awards 1o long-serving Sia members of nG
New Panvel
Sr. | Name of the Employee Designation Posted At | No.ofyearsin | Retirement Name of the
No. Service Date Employee
1 |Shri R 5 Kadam Peon | HG New 31 years 31.052024  Superannunation
. 1 Panvel ii_]ﬂ ronths 11 ::Iﬂ:.rs_.i —
2 |Shn K. Emperumal Technical Officer-V | EGRL, | 32 years | 31052024 Superannunation

_ | Tirunelveli | 00 months 23 days |
3 |Shn K. V. V Satyanarayana Technical Officer- V|  Alibag | 34 years 4 months | 31 12.2024  Superannunation

24 days
4 | Shn$S. S Jadhav Technician -1l | HQ New 32 years 28 02 2025  Superannunation
| | Panvel |00 months 29 days | ‘
5 |Dr. P. B V. Subba Rao Professor-F | HQs- New 33 years | 28022025 Superannunation
| . Panvel |06 months 13 days _
& |Shn J. Kamra Assistant Director | HO New 36 years 31032025 Superannunation
| (Official Language) | Panvel | 05 months 6 days . _
7 |SmbL Manda S. Shah Technician I HO Mew 37 years 30 11 2024 Voluntary
Panvel | 01 month 27 days | Retirement
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IN SERVICE OF THE NATION

The Indian Institute of Geomagnetism (11G), an autonomous
research institution under the Department of Sclence and
Technology, Govemment of India, continuas to be at the
forefront of national scientific service, addressing critical
challenges in Earth and space sciences. With a mult-
disciplinary and mission-driven approach, lIGs effors
during the vear 2024-25 reflect an unwavenng commitment
o excellence, innovation, and socielal relevance.

Advancing Geomagnefic Infrastructure

At the heart of lG's operahons are s magnelic
observatones;, spread across diverse geophysical
regions of the country. These observatones serve as the
backbone of geomagnetic field monitonng. The revival
of the Hanle observalory in Ladakh marks a significant
milestone, resloring data collection capabilities in one of
the most pristine geomagnetic envircnments of the Indan
subcontinent.  Coupled with modemization imtatives
like the deploymenl of smart PCs and upgraded digital
fluxgate magnetometers (DFMs), the institule ensures
uninterrupted, high-fdehty data flow essential for both
national infrastruclure and global scientific collaborations
such as INTERMAGNET

NG's commitment to self-reliance and indigenisation was
axemplified in s successful development of Indias first
Overhauser Magnetometer. This high-precision instrument,
designed in-house, supports spaca-weather research and
future space mussions. It has also bean inlegrated into the
PEERS (Probing the Equalonal Electrojet using Rocket
Sounding) mission, to be launched aboard a sounding
rocket in late 2025, thus bnnging I1G's innovation to near-
space environments

Expanding Fronters in Space and Atmospheric Sciences

IG's research groups have continued lo unravel the
complexities of the Earih’s upper atmosphere and ils
coupling with space weather processes The inshitute
played a key role in deciphenng the effects of the 10 May
2024 geomagnelic superstorm, one of the mos! inlense
in recent decades, on ionosphenc dynamics, cosmic ray
variability, and thermal structure of the mesosphere and
lower thermosphere (MLT), The studies nol only deapan
our scientific understanding but alse provide actionable
knowledge to protect communication, nawigation, and
salellite-based sysiems.

The detection of low-latitude aurcpras from Hanle, a
first in Indian observational history, underscores |IG's
growing capabilities in pofar and space weather research
Inveshgations on auroral dynamics, Joule heating,
almosphenc lides, and magnelosphenc coupling have
provided critical insights into the Sun-Earth interaction and
its cascading affects on the planet's environment

Through balioon-based missions ke BEENS-2 and ground-
basad instrumeniation ike Fabry-Parol interferometers and
all-sky imagars, 1G has extended its observational footprint,
These technologies not only ennch scientific databases
but also mspire future research mibatives i atmospheric
electncity, ionospheric electrodynamics, and thermosphenc
wind structures

Nafona! Service through Polar Expedifions

IG's steadfast mole in India's Antarchic missions continues,
with ifs scientists contributing to year-round gecmagnetic
observations al Bharath end Maitn slalions These
dalasets are chnitical for studying long-term changes in the
Earth’s main magnetic field and understanding outar core
processes_ Leading such expeditions is a testament to IIG's
capability, resilience, and dedication to nation-buliding even
under extreme environmental conditions

Safequarding the Solid Earth and Environment

IG's solid Earth research division has expanded efforis
o assess and mitigate geological hazards. In regions like
Joshimath, which is grappling with land subsidence, muiti-
instrumental geophysical invesfigations have revealed
weak zones and fiwd pathways, helping in the formulation
ol scientific strategies for nsk reduction and susianable
urban planning

The seismic and geodynamic research in North-Easl India,
one of the mos! seismically active regions in the world,
remains a sirategic prionty. Establishment of seismic and
GNSS netwarks, along with the development of 3D velocity
models through ambient noise and travel-time tomography,
enhances the nation's preparednass for earthquakes and
related hazards.

The study of magnetic pollutants in Prayagraj using
advanced techmques such as magnetic susceptibility and
SEM-EDX analysis lghlighls IG's growing contribufion
to environmental monitoring These investigations serve
as tools for public heallh assessment and policymaking in
urban areas undergoing rapid industralisation.
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Preserving the Past, Forecasting the Fulure

IG's palasomagnetic sludies across archaesological sies
like Vadnagar and Lothal not only reconstruct the history
of the tarh's magnelic field bul also conlrbute to our
understanding of pasl human activiies and environmental
conditions. By developing India’s first paleosecular vanation
(PSV) curve and integrating data with global models, IIG s
building a framework for long-lerm magnatic field prediction
and archaeological dating

Knowledge Shanng and Outreach

The institute is actively engaged in knowledge dissemination
through training, workshops, and capacity bullding. Events
like the MOI workshop at Alibag train technical personneal
on calbration, troubleshooting, and admnistration.
Simultaneously, 1IG's publications i reputed joumals
and participation in international conferences reaffirm its
scientific leadership

Dutreach activities also reflect IG's commidment 1o the
scientific temper envisioned in India's constifutional dubies.
Science awareness campaigns, student menlorship, and
collaboralive initiatives aim to inspire the nex! generalion
of researchers and foster a scientifically informed citizenry.

A Trusted Partner in National Development

Whether it's contributing to the understanding of the Indian
sumimer monsoon using machine leaming, modelling space
plasma processes in Earth and planelary environmenls,
or supporiing India’s planetary exploration initiatives, I1G
continues to act as a vital pillar in the nation's scientific and
sirategic infrastructure.

In every endeavour, from operaling obsarvatones in
the remote Himalayas and polar regions fo pushing the
boundanes of theoretical space plasma physics, Indian
Institute of Geomagnetism exemplifies the motto of being
truly “In Service of the Nation
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CORPORATE SOCIAL RESPONSIBILITIES

CITIZEN CHARTER

Under Right to Information Act 2005, indian Institute of
Geomagnetism, being a Public Authority, receives RTI
apphcation from citizens (see hlips./figm res in/citizens-
charter/night-informalion). Name, address and conlacl of
CPI0O and FAA are as under as:

Central Public Information Officer (CPIO)
Dr. Navin Parihar (Professor-E)

Indian Institute of Gaomagneiism

Plot No. 5, Sector-18, New Panvel (W),

Navi Mumbai-410218, Maharashtra

Tel .022- 2748 4022

Fax 022-2748 0762

E-mail. navin[dol]jpanhaifatligm[dot]res[dot]in

Appellate Authority

Prof. Satyavir Singh (Professor-)

Indian Institute of Geomagnetism

Plot No. 5, Sector-18

New Panvel (W),

Navi Mumbai-4 10218

Maharashitra

Tel :022-2748 4149

Fax 022-2748 0762

E-mail: satyavir{dot]s|[atjngm|dot]res|dot]in

RT! applicahons are properly addressed well within the
deadline.

The status of RTl applications/appeals recewved by G,
durnng 2024-2025

Nature of RTI Applications Applications Recelved 'Request Disposed Off
Applications 54 54
First Appeals 19 18

RESERVATION POLICY

The Institute has been implementing the reservaton policy of the Govt. of India from time to time.

STAFF PROFILE

84

41

Academic Technical
ACTION TAKEN NOTE ON AUDITORS REPORT

No senous adverse comments have been receved
However, All remedial measures have been laken.

B Sanctioned staff strength

B Staff strength as on
31 March 2025

Maintenance

Administration
MOBILIZATION OF RESOURCES

The Institute has been constantly making endeavors o
mobilize resources by extending its scientific and technical
expertise to other organizations
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Jain Gangwal & Associates
i Chartered Accountants
INDIA
INDEPENDENT AUDITOR'S REPORT
To,
The Governing Council,
Indinn Institute of Geomagnetism,

Autonomous body formed by Department of Science & Technology, Government of India
(Trust Registmtion No. AF/2375, Society Registration No. Bom 91/71 GBBSD)
Panvel, Navi Mumbai

Opinion

We have audited the financial stntements of Indian Institute of Geomagnetism (hercinafter referred to as
“the Institute”) (the entity), which comprise the balance sheet as at March 31, 2025, and the Income and
Expenditure Account for the year then ended, and notes 1o the finuncial ststements, including & summary
of significant sccounting policies and other explanatory Information (hereinafter referred 10 as ‘the
Financial Statements').

Basis for Opinion

We vonducted owr sudit in sccordance with the Standards on Auditing (SAs) issued by ICAL Our
responsibilities under those Standards are Rurther described in the Auditor's Responsibilities for the Audit
of the Financial Statements section of our report. We are independent of the entity tn accardance with the
Code of Ethics issued by ICAL and we have fulfilled our other ethical responsibilities in accordance with
the Code of Ethics. We believe that the nudit evidence we have obtained is sufficient and appropriate to
provide a basis for our opinion.

Emphasis of matters

We draw sutention to:
] Note no. 17 under notes to accaunts relating during FY 2024-25, the Institute's accounting
data sefver was affected by a ransomware incident on 19th July 2025, resulting in the loss of
stored financial data. The incident was promptly reported to CERT-In and the Department of
Science & Technology (DST). In the process of re writing books of accounts for FY 2024.26
in group of ledgers of particular  group opening balance of such group is matched with
audited financial statement of FY 2023-24 but itemized balances were not available
particularly with group like sundry creditors and sundry debtars, To ensure mmpiﬂenwmr

accuracy, the institute engaged a professional external agency ta re-enter the ac

from original supporting documents, vouchers, and records. :

— e e o

103, 'UTHEBUHW Mehra Compound, Andhari Kurla Road, Sakinaka, Andhen (EXWapai -
Tal.: 022 40152527, 20511935 ( 28502526 ® Email info@jaingsngwal com ® Web: WRW




il Note No. 10 under notes to accounts relating to non-provision of Gratuity Liability, Leave

Encashment and Commuted Pension liability for continuing employees (as fully explained in
detail in the Notes),

Our opinion is not modified in respect of this above both the maters

Responsibilities of Management snd Those Charged wilh Governance for the Financial Statements

Mansgement is responsible for the preparation of the financial statements in accordance with applicable
laws and for such internal control as management determines is necessary to enable the preparation of
financial statements that are free from material misstatement, whether due 1o fraud or error, In preparing
the financial statements, management is responsible for assessing the entity's ability to continue as a going
concerm, disclosing, as applicable, muners related o going concern and vsing the going concern basis of
sccounting unless management either intends to liquidate the entity or to cease operations, or has no realistic
altzmative but to do so. Those charged with govemance are responsible for overseeing the entity's financial

reporting process.
Auditor’s Responsibilities for the Audit of the Finuncial Statements

Qur objectives are to oblain reasonable nssurance about whether the financial statements as a whole are free
from material misstaternent, whether duve to fravd or error, and to issue an auditor’s repart that includes our
opinion. Reasonable assurance is a high level of assurance, bul is not a guarantee that an audit conducted
in accordance with SAs will always detect a material misstatement when it exists. Misstatements can arise
from fraud or error and ere considered material if, individually or in the ageregate, they could reasonably
be expected to influence the economic docisions of users taken on the basis of these financial statements.

As part of an sudit in sccordance with SAs, we exercise professional judgment and maintain professional
skepticism throughout the audit. We also:

* Identify and assess the risks of material misstatement of the financial statementy, whether due to
fraud or errar, design and perform audit procedures responsive to those risks, and obtain audit
evidence that is sufficient and appropriste to provide o basis for our opinion. The risk of not
detecting a material misstalemént resulting from fraud is higher than for one resulting from error,
as fraud may involve collusion, forgery, intentional omissions, misrepresentations, or the override
of internal coniral.

o Obtain an understanding of internal control relevant w the nudit in order to design audit procedures
that are appropriste in the circumstances, but not for the purpose of expressing an opinion on the
effectiveness of the entity's internal control,

*  Evaluate the appropristeness of accounting policies used and the reasonableness of accounting
estimates and related disclosures made by management.

. Enndu&mﬂnWMdnmmﬂ:mufﬂmﬁmmbuﬁufm
and, bused on the audit evidence obteined, whether a material ungg gaisty related to events

Page 2 of 3
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or conditions that may cast significant doubt on the entitys ability to continue as a going concorm.
1f we conclude that a material uncertainty exists, we are required to draw attention in our auditor’s
repart to the related disclosures in the financial statements or, if such disclosures are inadequate, to
modity our opinien. Our canclusions are based on the audit evidence obtained up to the date of our
auditor's report. However, futire events or conditions may cause the entity to cease to continue as
& going cancem.

We communicate with those charged with govemance regarding, among other matters, the planned scope
and timing of the audit and significant audit findings, including any significant deficiencies in internal
control that we identify during our audit.

We also provide those charged with govemmance with a statement that we have complied with relevant
ethical requirements regarding independence, and to communicate with them all relationships and other
matters that may reasonably be thought 1o bear on our independence, and where applicable, related
safeguards.

For JAIN GANGWAL & Associates
Chartered Accountants '

CA NM Jain
Partner M.NO, ~ 041613

Place: Mumbai
Dated: 28" September , 2025

UDIN: 2504)¢)7 BMIZOXesn

Paged of 3
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INDIAN INSTITUTE OF GEOMAGNETISM, MUMBAI
Autonomous body formed by Department of Science & Technology, Government of India
(Trust Registration No. AF/2375, Society Registration No. Bom 91/71 GBBSD)

SIGNIFICANT ACCOUNTING POLICIES AND NOTES TO ACCOUNTS

Indian Institute of Geomagnetism is an autonomous body under the Department of Science and Technology
(DST), Government of India. The Institute’s main activity is scientific research in the field of Geomagnetism.

A: SIGNIFICANT ACCOUNTING POLICIES:
1) ACCOUNTING CONVENTION:

a) The Financial Statements are prapared under the historical cost convention on the basis of
going concern and in accordance with the applicable Accounting Standards issued by The
Institute of Chartered Accountants of India (ICAI) except AS-11 relating to Accounting for
the Effects of Changes In Foreign Exchange Rates' and AS 15 relating to ‘Employee Benefits’

b) The Institute generally follows the mixed system of accounting. It recognizes Government
grants and those with significant uncertainties on cash basis and other Income and
expenditure on accrual basis. Expenditure is recognized based on grant amount available
to be utilized during the financial year.

2) FIXED ASSETS:

Fixed Assets are stated at thelr original cost of acquisition / Installation, Fixed assets are shown
net of accumulated depreciation without any adjustment of foreign exchange fluctuation gain/
(loss) and capital grant received against the specific asset. Subsequent expenditure related to
an item of fixed asset is added to its book value only if it increases the future benefits from
existing asset beyond Is previously assessed standard of performance. All other expenses on
existing fixed assets including day-to-day repairs and maintenance expenditure and cost of
replacing parts are charged to the Income and Expenditure Account for the period to which such
expenses are incurred.

Losses arising from the retirement of, and gains or losses arising from disposal of fived assets
which are carried at cost are recognized in the Income and Expenditure Account.

3) DEPRECIATION

a) Depreciation |5 provided on pro-rata basis on Written Down Value method
corresponding to the rates prescribed under Section 32 of Income Tax Act, 1961 as
tabulated hereunder:

Block of asset Rate of

L i e e e

Land and Building 5%
Furniture and Fixtures 10%
Office Equipment
Motor Vehicle

| Computer and software
Laboratory Equipment
Books

Electrical installation

=

A
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b} Assets costing Rs.5000/- or less each is fully expensed out In the year of acquisition,
¢} Leasehold land is amortized over the period of lease.

4) CAPITAL WORK IN PROGRESS

Capital Work-in-progress is stated at the amount spent up to the date and advances made
to respective parties if backed by asset. If the expenditure is not backed by asset, the same
is recorded as Pre-operative Expenses (Project) under the head Miscellaneous Expenditure.

5) GOVERNMENT GRANT

Government grants are accounted on Recslpt basis. The Institute receives funds from
Department of Sclence and Technology (DST) under three heads:

a) Grant-in-aid-Salary

b) Grant-in-aid-General and

c) Grant-in-aid-Capital

Grant-in-ald-Salary and Grant-in-ald-General are accounted in Income & Expenditure statement
of the Institute. Grant-in-aid-capital plan is accounted in the Balance Sheet under the head
“Capltal Fund".

6) OTHER INCOME

Subscriptions = Medical subscriptions collected from certain employees towards medical
benefits on their retirement is recognized as income on receipt basis in the year of collaction.

Interest - Interast income s recognized on a time proportion basis taking into account the
amount outstanding and the applicable interest rate on fixed deposits placed with banks.

Other income = This comprises of income from project wark, income from hostel/guest house
receipts and miscellaneous income. This income is recognized on receipt basis.

7) INVENTORIES

Closing Stock is valued at cost or market price whichever is less on First In First out Method

(FIFO) basis and certified by the management of the institute as to quantity and method of
valuation. Items included in inventory are spares and other stationery material,

8) RETIREMENT BENEFITS:

Contribution towards provident fund for all employees is made to a separate fund account that
Is managed separately by the organization. Such benefits are classified as defined contribution

schemes as the organization does not carry any further obligation, apart from the contributions
made on a monthly basis.

Gratuity, Leave Encashment and Commuted Pension Liability are provided for those employees

who are going to retire in the next financial year. No provision is made for continuing employees.
No separate fund is created for the above and Accounting Standard 15 (AS-15) Is not followed.




No provision is made for liabilities, which are contingent in nature, but, if material, the same are
disclosed by way of notes to the accounts and accounted on payment basis.

10) GENERAL:
Accounting policies not specifically referred to above are consistently followed. Any deviation
from the existing policy is disclosed in the Notes 1o Accounts.
8. NOTES TO ACCOUNTS:

1. As per notification no. BPI 1390/317/ (75)-6 dated 5" March 1991 issued by the
Government of Maharashtra; this Institute has been exempted from all provisions of
the Bombay Public Trust Act, 1950, except those relating to registration contained in
Chapter IV of the sald Act.

2. Contingent Liabilities -

Mature of Liability Amount in Rupees
**Traces demand 1,94,010

**Institute has applied for rectification to Income Tax Department and the same Is
pending for ractification.

3. Contingent Advances —
Contingent Advances balance as on 31" March, 2025 s Rs.10,54,061.00

4 The management has carried out physical verification of inventory (consisting mainly
of Stores and Spares) as at year end. As per the management there are no
discrepancies noticed during the physical verification.

5. The management has carried out physical verification of closing stock as at year end.

6. Physical Verification & reconciliation of fixed assets with book was carried out by
management during the year

7. Capital work in progress as on 31"March, 2025 Is verified and certified by
management / respective authorities.

8. Title to Property:

Properties worth #s.1,13,18,789/- (movable Rs. 8,83,800/- and immaovable

Rs.104,34,989/-) previously belonging o India Meteorological Department (IMD),

another Government department and in occupation of the Institute have not been

accountad for In the Balance Sheet as the same have not yet been conveyed to the

N Institute by the Government of India. The Institute continues use and incur expenses
\jowards maintenance of this premise.

o\

;é i In General, Provident Fund [GPF) no. of employees as at 31" March 2025 is 43.
fontributions of GPF deducted from employees’ salaries have been remitted to 2
¥ special account called "1IG GPF Account” respectively in Bank of India, Panvel Branch.

” The above doesn't form part of the Institutes books of account.
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b) NPS Scheme

The employees joined on or after 01.04.2004 are eligible for “National Pension
scheme”. The Institute has remitted the respective contributions (both employee and
employer) to “NPS Trust Account” with Axis Bank. The above doesn’t form part of the
Institutes books of account.

10. Gratulty Liability, Leave Encashment and Commuted Pension have been provided as
at 31" March, 2025 for those employees who are going to retire In the next financial
year. Amount provided for as at 31 March, 2025 Is Rs.5,27,50,745/- (Previous year:
Rs. 2,17,17,009/-). No provision has been made for Gratuity, Leave Encashment and
Commuted Pension payable on retirement of continuing employees. The Liability for
above is not estimated for continuing employees. Total liability accruing for
continuing employeas as at 31"March, 2025 is not determined and provided, The
unfunded abligation will be made good by the Ministry on request of the Institute.

11. Government Grants to the Institute
The Institute has received the following grants during the year:
Particulars Current Year | Previous Year
Grant | Unspent | Actual As per | Actual grant
received Grant grant Income & received
lapsed | received Exp.
toGovt. | Asper | Account/C
Account | Income & | apital Fund
Exp.
Account/
apital
Fund
Gram-in-aid-Salary 416300000 | 7137790 | 419162210 | 384000000 3B4000000
Grant-in-aid-General 145000000 TT070 | 144522930 | 134000000 134000000

—

‘Grant-in-aid-Capital 47000000 | 212606 | 46787334 | 28400000 28400000
Grant-in-ald-  Repair 49500000 0| 49900000 0 0
and Maintenance
under Infrastructure

12.loans and advances to employees and others outstanding as at 31" March, 2025
i5 Re.34 87,210 (Previous Year Rs. 72,75,529 /-), Adjustment will be made as and when
the approvals are communicated to the accounts department.




14. Except for expenditure in foreign currency for travel purposes and Equipment’s
Iimport, there are no other foreign currency transactions. Hence, AS-11 is not
adhered by the Institute.

15. IiG Pension fund balance as at 31" March, 2025 Rs.8,64,95,502/- (Previous year Rs.
8,01,65,071/-) consisted assets side Fined Deposits Rs. 8,63,54,015/- (Previous year
Rs. 7,04,06,373/-), Bank of India Bank balance Rs.1,41487 /- (Previous year fis.
97,58,698 /-) and Liability side represents Earmarked/Endowment Funds (Pension) Rs.
B,64,95,502/-, These are taken In respective heads in [1G Maln Financial Statements.

16. Interest ncome amounting to Rs.1,64,964/- earmed on S0R during the year ended
March 31,2025 needs to be refunded back to the Ministry as per the sanction order.
This transfer entry has been accordingly reduced from interest income, The amount

payable to Ministry is currently classified under other current liabilities.

17. Data Security Incident and Data Re-Entry

During FY 2024-25, the Institute’s accounting data server was affected by a
ransomware incident on 19th July 2025, resulting in the loss of stored financial data.
The incident was promptly reported 10 CERT-In and the Department of Scicnee &
Technology (DST),

In the process of re writing books of accounts for FY 2024-25 n group of ledgers of
particular group opening balance of such group is matched with nudited financial
statement of FY 2023-24 but itemized balance were not available particularly with
group sundry credilors and sundry deblors.

To ensure completeness and accuracy, the Institute engaged a professional external
agency to re-enter the accounting data from original supporting documents, vouchers,
and records.

We confirm that: _
« The re-entered data has been thoroughly reviewed and reconciled by the
Institute’s internal team.

« Al transactions have been properly recorded and reflected in the financial
statements.

« There are no material discrepancies arising from the re-entry process, and the
books of accoun! present a true and fair view of the Institute’s financial position.

18. Detalls of Statutory Liability are as under

Particular FY Disputed Un disputed
liability Liability
GST * 2017-18 55,57,862/-
GST TDS 2023-24 5,02,485/-
GST TDS 1024-25 13488/-
GST 12024-25 27668/~
9. Profit / loss on Sale of Assets amounting to Rs 2,77,889/- comprises of the followings
Particular Amount In Rs
Profit on sale of Movable Assets Rs 3,09,092/-
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~
Loss on sale of Movable Assets Rs 31,203/-
Net Amount Rs 2,77,889/-

20. Previous year's figures have been regrouped/reclassified wherever necessary.

As per our Report of even dated.
For JAIN GANGWAL & Associates

Dated: 28" September , 2025
UDIN: 25e416138M12.0%6 517
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ANNUAL REPORT 2024-2025 | (1),
o~
HRdtT H®TA [ INDIAN INSTITUTE OF GEOMAGNETISM
G

@4 | NEW PANVEL NAVI MUMBAI- 410 218,

SR | SCHEDULE - 11A(2b)
a4 {w1Te 31.03.2025 ( YEAR ENDED 31-03-
370 & gty i ol 9m1 71 ( ADVANCE AND DEPOS

'AS ON 31/03/24 AS ON
i faaTW | PARTICULARS 31103125 0%
RS. PS. RS. PS.
TH1 | coiaa GHOIEAUS & TG @A)/ Depasit Tele | Telex
74,387 [MTNL 74,387
55,440 % m#mm;% MSEB, Alibag 55,440
T / Daposil LPG Gas
14.200 |(Mumbai & 14,200
O FHW | Deposit Telephones
52,708 |(All outstations) £2,708
3,470 | 4% T8 & R ORI ) Deposit BEST Security 3.470
& [ ga4 e3) @9 / Deposit BEST for
5560 |Residential Otrs 5,560
UAUREE SR TS ATE) ATTIR & QI SRR AN / Deposit
17.720 | Security Deposit MSEB & MSED. Nagg 17,720
AErATg (A @12 & U WHRIN / Deposit Tamiinadu
19,420 | Electricity Board 18,420
2.94.300 |wnudd), w3 U SWRIR / Deposit MSEB, Balapur 294,300
' 23,920
850
32,090
FeTa FAaA & U RIS @IMRUs | Deposit Electic
8.747 |Connection GRL 9747
500 ﬂﬁﬁiﬁ*mmﬂr%mmmm Rajkot 500
& O™ EELE WA { Deposit Rajasthan
8,555 |Electricity (Board) Jaipur 8,565
550 i, e & urd SRl / Deposit HP Gas, Panvel 550
700 b 5] J Deposit BSNL Jaipur 700
1,000 [dumAe U 0T & O TR/ Deposit BSNL Port Biair 1,000
3,000 | 9rE SARTY TASIE | it BSNL 3,000
s (BIMR R u 1 Deposit CIDCO
48,000 |(DIR BUNG & FLA 48,000
%ﬁlﬁmmmirm'ﬁﬁlﬁ I Deposit UPPCL
11,000 |(Allahabad) 11,000
84,233 |farreft didedtae & urm @RIRI / Deposit Elect Portblair £4.333
2,200 | 3 R SERIY 40/ Deposit Security MSED Alibag 2,200

R 3,150 |7 TR STRRIRY qui 6 TWETE / Deposit Pushpak Gas Rajkot 3,150
Frardans el Ny A ¥ USRI / Deposit, *’"“'L 1850
il e Ryt U ORI  Deposif Sich

1,900
Contd Page-2
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_—

2

3w fereR % U SRR FRAT/ Deposit Securily at Assam

1.00,000 |Silchar 1,00.000
1,000 | ¥ ST VSRAIE & R HHRIRI/ Deposit Bank Alc. Rajkot 1,000
1,000 @5 Tre sreEftam & TR THRIR / Deposit Bank Alc. Alibag 1,000

F W FUREIIE AR & U GHRIRT / Deposit Bank Ale.
1,000 |Vishakhapatanam 1.000
1,000 | e ReTER & USRI / Deposit Bank Alc. Silchar 1,000
500 |# wTe AT & U TARIRY / Deposit Bank Alc Nagpur 500
faorelt yroaEddiee sreftar & ra SR / Deposit Electric
3,430 |MSEDCL. Alibag 3,430
farorelt fremeraz=m & wre SRR Deposit Electric
5,170 |Vishakhapatnam 5,170
52,857 [AIeig] 3R B o FHIIMA / Deposit Nalanda Decor 52,857
25,000 aferirarsTd & e wHRIM / it Victory Automobiles 25,000
HENQE et & T8 ‘% J_ﬂ'nepam"u"se" DCL
2.430 |Belapur quarters 2.430
TS EriiuE FYegIqY & TR WARMR / Deposit MSEDCL
3,720 |Kolhapur 3.720
16,50,422 G4 & YR GHRIRY / Deposit MSEDCL Panvel 17,05,522
152175 @/ NHPC Alc. 152,175
66,800 |vTamsiuey ol ufdieF / NMRUDRDO Froject 65,860
370 |fawell %I Mﬂ% Deposit-Nagpur 370
G I Security Deposit of
1,360 |Electric Meter Colaba 1,360
firoTehl Ttex TIegTq P AT FHI / Security Deposit of Electric
1,670 |Meter Kolhapur N 1,670
28,30,644| T/ TOTAL 28,85,744
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W HRITT 1 INDIAN INSTITUTE OF GEOMAGNETISM
=TT, a1 T&E / NEW PANVEL NAVI MUMBAI- 410 218,
3R[d1 / SCHEDULE 11B(1)

ad Wi 31.03.2025 / YEAR ENDED 31-03-2025
FHAE] S oM | ADVANCE TO STAFE

AS ON AS ON
31/03/24 T PARTICULARS 31037125 &

RS. RS.
PS. PS.

10.33, H1l/ Travelling Allowance 2961
aA Leave travel :
153 i 4,807

| Scooter

amarr o House Building

89, ¢ T/ Foreign T.A. 3.53,:j
2

10.96.000|

mﬁﬁ?&?ﬁfmm YR/ Hard Duty

Allowance
=i ax #u / TA on Transfer

{Raftw 5w / Medical Advance 12,50,000
mrs.s:nl: T/ TOTAL 34.87,210]
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HITdg HRIT / INDIAN INSTITUTE OF GEOMAGNETISM
q , 741 H&2 / NEW PANVEL NAVI MUMBAI - 410 218.

3T ISCHEDULE - 20A
31/03/2025 1 GHTE T4 / YEAR ENDING 31/03/2025

A, @9 I SALARIES

[ 31.03.2025 TF
AS ON 31/03/25
f3avur | PARTICULARS
#.JRS. TJPS.
o T ¥/ Pay and Allowances 24,99,38,387|
Wity #rE &) frad @ragf 1 a6lleT / Research
Scholarship / Stipend to Res. students

N i 2,62,64,902
T/ TOTAL :rmﬁ'

21
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YR YT TR
INDIAN INSTITUTE OF GEOMAGNETISM

< e, 7t {4 - 410 218
NEW PANVEL, NAVI MUMBAI — 410 218.

391 /| SCHEDULE - 208
31/03/2025 &1 HHTE % / YEAR ENDING 31/03/2025

¥ Y1 179 / ALLOWANCES & BONUS

31.03.2025 da*
ON 31/03/25
f&70T / PARTICULARS &
. ®./RS. TIPS,
HI&d / Honorarium.
FHAR / Overtime .
T &4 Ml / Hard Duty
Allowance .74
IS T / Mess Allowances z.mma'
war e v/ Rien e 2wt
Children Education Allowance / 19,323,003
Reimbursement of Tution Fees
l
H / TOTAL 90,84,350
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ANNUAL REPORT 2024-2025 '
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INDIAN INSTITUTE OF GEOMAGNETISM
PLOT NO.5.SECTOR-18B,
NEW PANVEL (W) NAVI MUMEBA
Maharashira - 410218, India
Current Liabilities
Group Summary
1-Apr-24 1o 31-Mar-25
Page 1
Particulars Opening i Transactions = Closing
- Balance Debit | Credit Balance

DUTIES & TAXES 11,72,813.78Cr  3.80.01,257.00 3.7535998.00 7,07,554.78Cr
Provisions 2,24 43, 408.00 Cr 2.1839.508.00 5284824500 5,34,52,145.00 Cr
Sundry Craditors 1,31,02,642.00 Cr 96.82.11,638.02 95.76.01,572.42 24,92,576.40 Cr
BANK GUARNTEE 52,134.00 Cr 52,134.00 Cr
DEPOSITS - WARRANTY 21,774.00 Cr 21,774.00 Cr
EPF DEPOSIT 1,25,233.00Cr 1,25,233.00Cr
ESIC DEPOSIT 10,055.00 Cr 10,055.00 Cr
LIBRARY / CAUTION MONEY DEPOSIT-305 5,25,000.00 Cr 1.65,000.00 1,685,000.00 545,000.00Cr
PERFORMANCE GAURANTEE-304 4,08,766.00 Cr 91,760.00 1,45.000.00 4,62,006.00Cr
SECURITY DEPOSITS-302 9,88,822.00 Cr 2.31.460.00 1.24.00200 8,81,364.00Cr
GENERAL PROVIDENT FUND-38 1.65.90,280.00 1.65.90,280.00
GPF ADVANCE-RECOVERY 15.000.00 Cr 6,56,250.00 6,41,250.00
GSLI SCHEME-37 1,00,175.00 1.09,175.00
G EMP BENEVOLENT FUND -SB —12145~Eﬂl-135_ 37,049.00 Cr 4,74,688.00 4,59,139.00 21,502.00 Cr
G EPF -58-12146-B01-130 13,262.00 13,252.00
IG-GPF-5B-12143-B0I-131 1,70,06,530.00 1,70,06530.00
INCOME TAX ON -PENSIONERS 28.07,760.00 28,07, 760.00
JNU REGISTRATION FEES PAYABLE 23.,066.00 Cr 2,31,005.00 4,768.870.00 2.70.841.00Cr
LIC OF INDIA -35 1.51,146.00 1.51,146.00
MET. SOCIETY -36 1,34,03,351.00 1,34,03,351.00
NPS RECOVERY FROM SALARY-41 1,16, 72.476.00 1,16, 72.476.00
Orther Current Liability 9.84.719.00 Dr 64,046.00 10.48,765.00 Dr
PENSION-PAYABLE 7.26,74.588.00 7.28.74.588.00
Pro-Rata Graluity 52.416.00 Cr 52.416.00 Cr
RECREATION AND WELFARE FUND-43 1,19,600.00 1,19.600.00
RESEARCH SHOLAR-PAYABLE 2,38,99,185.00 2.38,99,189.00
SALARIES PAYABLES A/C 17.53,65,363.00 17,53.65,383.00
STAFF BENEVOLENT FUND -45 1.78,500.00 1.78.500.00

Grand Total

3,78,03,460.78 Cr 1,36,41,57,971.02 1,38,42,10,346.42 580,45,836.18 Cr







Staff and students of |IG celebrating the Institute’s Foundation Day with joy and enthusiasm.



Group photograph during the visit of the DST Secretary to Colaba Campus
for the inauguration of the Colaba Research Centre,

Group phoetograph of distinguished guests and participants at the 4th Conference on Plasma Simulations,




