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| Light Bending|

(Tanmay Kumar Poddar , Debashis Pachhar)

There are four fundamental forces in nature which includes Gravitational, Electromagnetic, Strong and
Weak force. While first two are long range force (i.e can act between objects that are very far from each
other), the last two are short range. Apart from these four, there can a be a fifth force, called
monopole-dipole force. Monopole-dipole force is a macroscopic long range force which can act
between a polarised and an unpolarised object. It is conjectured that invisible particles called Axions
(more specifically Axion Like Particles) can mediate such force between these two objects. There are
several ongoing and proposed experiments like QUAX _gSgP, J-PARC, SMILE, ARIADNE, E&t-Wash
which are dedicated to measure such kind of force. But no such force has been detected so far
experimentally. As there are no astrophysical observations which can limit these forces, we propose
several astrophysical observations that can be used to constrain the monopole-dipole force.

A geological survey conducted by National Oceanic and Atmospheric Administration (NOAA), in the
USA, reveals that, on average, the Earth possesses one polarized electron among every 10 million
electrons. The sun consist of protons and neutrons (combinely nucleons) is considered to be in
unpolarised state . Thus we propose that if the mass of the axion is smaller than the inverse of the
Earth to Sun diatance, the monopole-dipole force can potentially manifest between the Earth and the
Sun, with the Earth regarded as a polarized entity. The new monopole-dipole force is Fer?, for large
distances which is similar to the gravitational force between the objects and canbe considered as a
correction to the gravitational force. Thus, the effect of gravity can be used to constrain such
hypothetical macroscopic forces. In our study, we have used Perihelion precession of the Earth,
gravitational light bending and Shapiro time delay to constrain the monopole-dipole force. The result
we found that perihelion precession of the Earth puts the tightest constraint on the monopole dipole
force strength.

Source/Reference of the Work: https://doi.org/10.1103/PhysRevD.108.103024

The figure describes that a psudo-scalar axion which
coupled to the polarised electrons in the Earth and
unpolarised nucleons in the Sun mediate a long range
force.

The figure depicts that the shaded regions (above the curves) are

: Perihelion Shift

excluded. It clearly shows perihelion shift gives a tight constraint
of the monopole-dipole strength. Thus, if monopole-dipole force
exists then its strength (gSgP) should be smaller than 107 for the
axion mass range m_<10"® eV.
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Lokesh Kumar
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(Dewangan, Lokesh Kumar; Bhadari, Naval Kishor; Maity, Arup Kumar; Eswaraiah, C.; Sharma, Saurabh;
Jadhav, Omkar Ratan)

Massive stars (M > 8 Msun) greatly impact galaxy evolution through their strong radiative and
mechanical feedback. However, their formation processes remain unknown. It is thought that massive
stars form in dense massive hubs originating from converging parsec-scale gas filaments (i.e., hub-
filament system (HFS)). To investigate ongoing star formation processes, a multi-scale and multi-
wavelength study of the ‘Snake’ nebula or IRDC G11.11-0.12 or G11 (distance ~2.92 kpc; length ~27 pc)
has been conducted. Spitzer infrared images hint at the presence of at least two sub-filaments (in
absorption) and reveal four infrared-dark HFS candidates (extent < 6 pc) toward G11 (see Figure 1a). For
the first time, in the direction of a promising massive protostar G11P1, high-resolution near-infrared
(NIR) images from the James Webb Space Telescope (JWST) reveal an embedded infrared-dark HFS
candidate below the physical scale of ~0.565 pc (i.e., G1IP1-HFS; see Figure 1b). The ALMA 116 mm
continuum map shows multiple finger-like features surrounding a dusty envelope (extent ~18000 AU)
toward the central hub of G11P1-HFS (see Figure 1c). The center of the envelope (< 8000 AU scale) hosts
embedded NIR sources associated with radio continuum emission, showing the presence of forming
massive stars. Overall, the G11 site has been investigated as a unique target hosting multiple infrared-
dark HFS candidates at multiscale.

Source/Reference of the Work:: https://doi.org/10.1093/mnras/stad3384

a) Two color composite image (red:
70 um, green: 24 um) of “Snake”
nebula. Four HFSs and two dark sub-
filaments are marked by circles and
dotted curves, respectively. b)
Zoomed in view of a region hosting
massive protostar G11P1in JWST NIR
images. ¢) An even closer view of
G11P1 observed by ALMA, revealing
the presence of an elongated dusty
structure.
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The Author (Dewangan, Lokesh Kumar; Maity, A. K.; Mayya, Y. D.; Bhadari, N. K.; Bhattacharyya, S.; Sharma, S.;
Banerjee, G)

Massive stars (M > 8 Msun) play a crucial role in shaping the interstellar environment through the
release of substantial radiative and mechanical feedback. Despite the significance of these
contributions, our understanding of the underlying physical processes remains incomplete. In this
context, one can study the anatomy of photodissociation regions surrounding ionized regions (known
as Hll regions) powered by massive stars. A multi-scale and multi-wavelength investigation has been
carried out of a promising Galactic bubble NGC 3324 (distance ~2.2 kpc; see the left panel of Figure 1),
Lokesh Kumar which is excited by two massive stars. Star formation signatures have mostly been traced on one side

Dewangan of the ionization front, which lies on the molecular cloud’s boundary. The target area in this work is the
bubble rim, and is highlighted by a box in the left panel of Figure 1.

Using the high-resolution and high-sensitivity data from the James Webb Space Telescope (JWST),
the present work reveals intertwined substructures toward the bubble wall of NGC 3324 below a
physical scale of 4500 AU, at the interface between the HIl region and the molecular cloud (see the
middle and right panels in Figure 1). The elongated structures are associated with the 3.3 um polycyclic
aromatic hydrocarbon (PAH) emission, the 4.05 um ionized emission, and the 4.693 um H2 emission
(see the middle panel of Figure 1). The continuum subtracted H2 emission reveals numerous
intertwined substructures (see the right panel in Figure 1). The intertwined substructures are
delineated in spatial regions corresponding to the transition zone from neutral to H2, indicating that
these structures originate from a force imbalance between thermal and ram pressure. This imbalance
leads to an instability commonly referred to as “thin-shell” instability. Moreover, high-resolution JWST
images have revealed a bipolar HIl region driven by a candidate massive star.

Source/Reference of the Work: https://doi.org/10.3847/1538-4357/ad004b

Dewangan et al. 2023 (ApJ) RV e W BN Left panel: Large scale view of NGC

arXiv:2309.13351 ' SH AN et 3324 using a three-color composite
b ' map (SUMSS 843 MHz (in red),
Herschel 160 um (in green), and 70 um
(in blue) images). Middle panel: a
three-color composite map produced
using the JWST F470N (4.693 um H2
emission; in red), F444W (4.05 um
ionized emission; in green), and
F335W (3.3 um PAH emission; in blue)
images. Right panel: the “Edge-DoG”
processed JWST  F470N-F444W
(continuum-subtracted H2 emission)

. \
Intertwined sub—structures uncove .
v LK image.

JWST in Cosmic Cliffs ‘|
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The Author (Animesh Chatterjee, Srubabati Goswami, Supriya Pan)

Neutrinos (v) are the elementary particles with no charge and tiny mass. Three types (flavours) of
neutrinos are produced in numerous natural and artificial sources: electron (v, ), muon (vp) and tau
(v,) type neutrinos. Different neutrino flavours keep switching between their identities while travelling.
This phenomenon of neutrino oscillation is explained through a mathematical framework where the
flavour states are produced through finite mixing of three independent mass-states of neutrinos with
mass eigenvalues m,,m,,m,. The parameters driving the neutrino oscillations are three mixing angles
0,,,0,3,6,5, one complex phase &.,, and the two mass squared differences A21,A31(Aij=miz-mj2).
Supriya Pan The unknowns of oscillation frameworks are: the sign of A;, , i.e., if the m,>m, or m,<m,, the octant of
0,5, i.e.,if 8,,<45° (lower octant/LO) or >45° (higher octant/HO) and value of & .

The anomalous results of LSND and MiniBooNE experiments can be solved in presence of an
additional neutrino, known as sterile neutrino, that doesn’t interact with particles of standard model.
This signifies a new 3+1 oscillation framework with an extra mass state of mass m, and mass-squared
difference A,,~1eV2. To better understand the behaviours of oscillation probabilities in this framework,
we have obtained their analytical expressions using two approximation methods, namely OMSD and
Cayley-Hamilton formalism. A study of analytical probabilities suggested that higher baselines and
energy will elevate the sensitivity to the octant of 23. This made us explore the possibility of
determining the octant of 6,; considering both beam and atmospheric neutrinos with large baselines
and energies in the context of an upcoming neutrino experiment DUNE. The numerical simulations of
beam and atmospheric events resulted in increased sensitivity of >40 for 6,;true=41° (LO) and >30 for
ezstrue=490 (HO).

Source/Reference of the Work: https://doi.org/10.1103/PhysRevD.108.095050
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Sensitivity to the octant of 6, with beam only (dotted) and beam + atmospheric (dashed) analysis as a function of &,
for true values of §,,=0° (left) and 90° (right) and 6,,"*¢=6,,"*=4°in NH. The blue and red curves represent true values of
8,,=49° (HO), 41°(LO).
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The Author (K.S. Sajinkumar, S. James, G.K. Indu, Saranya R. Chandran, Devika Padmakumar, J. Aswathi, S. Keerthy,

M.N. Praveen, N. Sorcar, J.K. Tomson, Anil Chavan, Subhash Bhandari, M. Satyanarayanan, R. Bhushan, A.
Dabhi, Y. Anilkumar)

The Luna structure of India has been rumored to be an impact crater for more than a decade without
any convincing evidence. The structure (1.5-1.8 km) is prominently visible in the low-lying Banni Plains of
the tectonically active Kutch Basin as a circular morphological feature with a less-prominent rim. Luna
area is strewn with melt-like rocks having high specific gravity and displaying wide range of magnetic
properties. It contains minerals like wistite, kirschsteinite, ulvdspinel, hercynite, and fayalite. The
whole rock analysis denotes PGE enrichment, with notably higher average concentrations of Ru (19.02
ppb), Rh (5.68 ppb), Pd (8.64 ppb), Os (6.03 ppb), Ir (10.63 ppb) and Pt (18.31 ppb). The target is not
exposed at Luna, owing to the overlying thick sequence of Quaternary sediments. The mineralogical
and geochemical signatures points to an impact into a target, which is rich in clay with elevated
calcium and silica (sand/silt) content. Geochemical data suggests an iron or stony-iron meteorite as
the potential projectile at Luna. The silt layer containing plant remnants, underlying the strewn layer,
yielded a radiocarbon age of 6905 years, making Luna the biggest crater to result from an iron bolide
within the last 10,000 years

Dr. Anil Chavan

Source/Reference of the Work: https://doi.org/10.1016/j.pss.2023.105826

Panoramic view of Luna impact captured by UAV, revealing the circularity of the structure
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YRT TR g1 Jg  faviy forar m=am ¢ 6 gar gfRlas & 3uaa & fa & 3udsy & W ara "gfoua
faw" A Srwen| afer femr, dorge & U G & HFAR, 26 AdER 2023 P GIRCSA H Fau aw
& ® H FET ST &

The Government of India has decided that “Constitution Day” would be celebrated every year to commemorate the
day of adoption of our Constitution. As per the directives received from Department of Space, Bengaluru, 26
November 2023 is to be observed as Constitution Day in PRL.

GIARTA & AU fGaw, ToRa T5T T RE dadrdl Sl & 38Icd ARG & N hdR, 24 dAdeR
2023 (25-26 AdeX DI FAET) PN AT 7|

The Constitution Day was celebrated in PRL on Friday, 24th November 2023 (25th- 26th November being weekend)
during the inaugural ceremony of Gujarat State Level Hindi Technical Seminar.

$H I W, 24.11.2023 (YHAR) P H.3R. THATYA FHOR HA FH NIRTS TGt 3R fAAR & gfqanfara
gRT "Afaurd & gAraar” &1 arad foRar |

On this occasion, the "PREAMBLE OF THE CONSTITUTION® was read by all the PRL members and the participants
of the Seminar on 24.11.2023 (Friday) in K.R. Ramanathan Auditorium.
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. 55 NOS. OF STOCK ITEMS ARE MAINTAINED AT MAIN STORES.

. TILL NOW, IT WAS ISSUED THROUGH OFFLINE STOCK ISSUE VOUCHER.

. NOW STOCK ITEMS ARE ISSUED THROUGH ONLINE MODULE

. TRAINING WAS SCHEDULED ON 23/11/2023 AT CNIT COMMITTEE ROOM,

. THE PURPOSE OF THIS TRANSITION IS TO ACHIEVE BETTER ACCOUNTIBILITY, TRANSPARENCY

AND USER FREINDLY.

S ; S

The Spectrum - December 2023 9




@ THE SPECTRUM

| =l
A
K
N2 <&
> > X
Wiy, pR\®

"dI3RTS 3 TSTHNT ATEq (PARV)" T BT A& 22 ds}, 2023 &
fSd fRar s arl 3 3RfEg O I8, Wue, AdAd SACE W3S,
MNAIR o 3§ HRAHH HT TACY Tl & §T H FFATAT [haT| AT HT fawg
Al “GUIFAS dAaYdce Ud FAdudcish - McHEN R hl TgHel (ASET FAddeciel
gfasareT &1 W 3R T%e 9Ir)’| 3. 3RMAe A TAS & 39U qIEAT & Rl
WUEY FAYST W AR fGar, T Aavads gfases & affes &7 e 3R
Iqafeudl o 9ce, diut f freAr @ doiteor, Siedifehr gEaiaTor, Sieifirhr
ferg, JOR 3R TR W R{EaR & =7 7 TS| 383G 1T & 3egid AAAT ST
BI3SeU & GATE § OTEl, U dAdudcshi, IRURS A URH AR SAATH & Sliaed & 30 I Ageaqor
geeral 3R AR H AR ToAlel H FoT FAATaRT I ST TX FHIL STeAT| Teh IUMERIH TRA-30 HH GaRT
ANart & (AT & IR & 30F ST 3R a7a=Na F ¢ afFdea 3iacfe [AeAd o &1 3aaR &

~ M Multispectral Fading rates X I Mail :: Inbox x | B (1) 06_PRL Amrut Rajbhash X OF Cisco Webex ® x (B Council | Physical Research X + — X
&« & 23 pridir.webex.com/wbxmjs/joinservice/sites/pridir/meeting/download/e3f5423060254b7a86152c7fa07cdb3 57 launchApp=true O & o a i
M & B @70 @ B @ @bt @ @ @ e # @B o F ® T @ 9 0 & H ¢ B »

) & Layout I Mesting info

Participants (19)

A inwite people

v In the mesting (18)

9 Unmute -~ [r Stopvidea ~ [£) Share = Record % Breakout sessions [ s

Pl O Search | #E O @ _m 9 H _’L. wi .M . A~ gy g NG 16:01:55

IN - 22-11-2023

The Spectrum - December 2023




@ THE SPECTRUM

The 6th lecture of "PRL Amrut Rajbhasha Vyakhyaan (PARV)" was held on November 22, 2023. Dr. Arvind C
Ranade, Director, National Innovation Foundation, Gandhinagar honored the event as the renowned speaker. The
topic of Vyakhyan was “JUiel Faqdcds Td Faydcieh - HHAIN HRA HT qgelel (TS FAd9acial Ffasare
Fw IR F@wer 9IJE)”. During his lecture, Dr. Arvind C Ranade emphasized on the phased working style, various
work areas and achievements of the National Innovation Foundation such as patents, registration of plant
varieties, technology transfer, technology development, propagation and dissemination were discussed in detail.
Along with this, he highlighted on the important changes coming in the lives of students, Trinamool innovators,
traditional knowledge holders and public mind due to the efforts of National Innovation Foundation and the role of
these innovations in making India self-reliant. A stimulating question-and-answer session allowed listeners to
learn more about the topic and develop individualized insights after the talk.

You Tube Link: https://www.youtube.com/watch?
v=dRPMlem1_pU&list=PL12xjTGd3ldgQXLe?_O8ygpF?2DY2hj6P&index=6

' 'v-!—-'r-:-
Neeraj Srivastava - & = :";- w‘bq Arvind

Prot. Anil Bhardway L Prof. D, Pallameaju, Prof And Bharowasy ;
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86th Amrut Vyakhyaan was delivered by Prof. V. Ramaswamy (Director, NOAA/Geophysical Fluid Dynamics
Laboratory, and Professor, Atmospheric and Oceanic Sciences Program, Princeton University), on 17
November 2023. He delivered the Vyakhyaan on the exciting topic of “Planet Earth in Energy Imbalance:
The Symptoms of Climate Change "'.

From observations, theory, and numerical simulations, clear evidence of an increasing energy imbalance in
the Earth System has been found. The consequence of this increased energy in Planet Earth becomes a
causative factor for climate change. This has been manifested in the form of changes in temperatures and
heat waves, changes in precipitation and its extremes, flooding and droughts, melting of ice and snow, sea-level changes, and
acidification of the oceans. During the Vyakhyaan, Prof. Ramaswamy talked about Earth's radiation budget and the
implications of heat imbalance, greenhouse effect, and compositional changes of aerosols on climate change. Also talked
about the outcome of climate change in the hydrologic cycle and global precipitation rate, observed in the 20th and 21st
centuries. He discussed the importance of Earth observations and the essence of climate modelling for understanding the
mechanisms of climate change and quantification of future climate variability and changes.

You Tube Link: https://www.youtube.com/watch?v=KYNh_EfsXfo&list=PL12xjTGd3IdjDzIbDNY&9Bqgerw7QPuddM&index=3
via | webex

Energy balance of Earth 2

Land + Sea

nolaw refocted

.
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* At equilibrium, S5 = RSW + OLR

The Spectrum - December 2023 12



https://www.youtube.com/watch?v=KYNh_EfsXfo&list=PL12xjTGd3IdjDz1bDNY69Bqerw7QPuddM&index=3

@ THE SPECTRUM

National Remote Sensing Centre Hyderabad has hosted Inter Centre Sports Meet (ICSM) in Hyderabad The
event unfolded across two phases, each contributing to the vibrancy of the overall experience.

Phase I: Outdoor Games (16.11.2023 to 20.11.2023) saw the active participation of 14 dedicated members from
PRL (including contingent manager) showcasing their prowess in Athletics, Track and Field. Meanwhile,
Phase II: Indoor Games (23.11.2023 to 26.11.2023) witnessed a robust contingent of 28 members, (including 1
Contingent Managers), competing fervently in Table Tennis, Badminton, Chess, Carom, and Bridge.

The spirited PRL contingent not only exhibited athleticism but also demonstrated a remarkable spirit of
unity and sportsmanship, reflecting the core values inherent in such collaborative events. The commitment
to excellence was evident throughout both phases.

Noteworthy Achievements:

Phase I:

. 100 Meters Running (Women Open): Ms. Shreya Mishra secured the prestigious 3rd Prize Bronze
Medal, underscoring her exceptional athletic abilities.

. Outstanding performances were also delivered by Ms. Shreya Mishra and Mr. Vinayak in various
running events.

Phase lI:

. Badminton (Women Singles): Ms. Bireddy Ramya achieved a historic milestone by securing the 3rd
Place Bronze Medal, marking the first-ever podium finish for PRL in this event category.

. Table Tennis Men Doubles: Dr. Goutam Kumar Samanta and Shri Atul A. Manke clinched the 3rd
Place Bronze Medal, while Dr. R. P. Singh and Shri Anirban Ghosh secured an impressive 4th Place. The latter
pair remains eligible for seeding in the next indoor event.

. Bridge: The Bridge team made PRL proud by securing the 3rd Place Bronze Medal in both the Team
of Four Duplicate and Progressive/Board a Match events.

. Bridge Team Members: Alok Shrivastava, Tejas N. Sarvaiya, Soma Koted, Dinesh Mehta, Pradeep K
Sharma.

. In the Master Pair event, the pair of Soma Koted & Dinesh Mehta claimed the 4th position, while Alok
Shrivastava & Tejas Sarvaiya secured the 5th position.

The PRL contingent not only showcased exceptional skills but also exemplified unity and sportsmanship
across a diverse range of Outdoor and Indoor Games. The participants exhibited commendable discipline
throughout the events, adhering strictly to established rules and regulations, thereby ensuring a fair and
sportsmanlike environment.
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PRL at ICSM - 2023
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. The 3rd symposium on “Meteoroids, Meteors and Meteorites: Messengers from Space” (MetMeSS-2023) was
held at PRL main campus during 1to 3rd Nov. 2023. The aim of the symposium was to bring prominent researchers to
present their latest results on various topics that advances our understanding of the formation of solar system and
evolution.

. The symposium witnessed active participation from several academic and research institutes, that includes,
Universities, CSIR labs., IIT’s, NISER, IISER, [IST, GSl and ISRO units.

. The symposium comprised nine sessions, early solar system formation process, Chandrayaan missions, shock
effects in solids, Martian meteorites, achondrites, analogue studies, sample return mission and curation, meteorite
collection and field studies, dust, meteors and comets, astrobiology and organics.

. Results from latest meteorites falls in India were presented in the symposium.

. Scientific works on Chandrayaan 3 lander and rover payloads were presented.

. A special talk on noble gases in Mars was presented via online mode.

. This symposium yielded to bring together the researcher in the above scientific field on one platform for the
discussion.

The Spectrum - December 2023




@ THE SPECTRUM

TS BT & TaR-SER & AU #ifde 3qaurs JAemReT, HgAeEe GaRT JoRTd Tod Eg el deheiieh
HINSE- 2023 & IR f&oAieh 24 Fawax, 2023 & fHar 41| sEHT &I fAwg o7 @ FdT fGEUR 3R
gl H %A & HEY AR AN FAdd g, TSI, TUH HET ¥R HPFd, IR Al FHS T
TN & faffiest Frferdl & @@ gred gU U9 3 GeRdige FEdfaA & 718, g ot & fawar foe €

Gujarat State Level Hindi Technical Seminar- 2023 was organized by Physical Research Laboratory,
Ahmedabad on 24 November 2023 for the promotion of Official Language Hindi. Its main theme was:
“Innovative ldeas and Initiatives”. The chief guest of this program was Shri Yashwant U. Chavhan,
Principal Chief Commissioner of Income Tax, Gujarat. For this Seminar, articles were invited from
various offices of Gujarat and their PowerPoint presentations were given, the topics of these articles are
as follows:

T T IRASTAHT H T TEHT H H{FFT 3R FaG2fMaor - 4 Tt A, dF

3N T 377S S1 (TSN ShIerael Ugllel) ¢o Tehelleh (FSUT Heg al) & NST AR &1 Aee Jomelr - o
IR, dw

At gereit &1 3/aRer 3MAIET F 3T - S WA G, A

AT URHATNS 399Ig © HAYURON, HGE Tad gaAtfaar - 4 5. 9. &g, dh

TATE arex #ex 0T - At HA I[ed], T S g 31fHa=or, goars

QISETdell aTdTelld UCollhele - &Y Joleg IMIThdrs, s

iaraia RS deedie- WY - 4 Qe 3mrErd, %

IS aREafaat H g yeee - A fder ofgan, demee
. HSER-GUET Tq Al faRAY - A gend Siifdrs, dmeer

10.  3iifCeceher ST Hdise MR HeRT: 3ifdshous Td fahm - 1 Sy $AR, A

12, Hfod gelaeliolrd : ARET 3=ayoT # HdraR - AT e rare, deh
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The 3rd Dr. Arvind Bhatnagar Memorial lecture was organised on 29th Nov. 2023 at USO-PRL, and was delivered by
eminent physicist Prof. Helen Mason OBE. Prof. Mason is a solar scientist at the University of Cambridge. Her field
of research is solar physics, in particular the ultraviolet and X-ray spectrum of the Sun. She has worked on many
joint UK, NASA, ESA, Japanese and ISRO space projects including SOHO (Solar and Heliospheric Observatory),
Hinode, SDO (Solar Dynamics Observatory) and XSM, Chandraayan-2’s Solar X-ray Monitor. The title of the lecture
was "Reaching for the Sun”. The lecture reviewed the contemporary understanding about the dynamic Sun from
solar space missions. The lecture was in hybrid mode and along with PRL fraternity, it was physically attended by
students and faculties from various prestigious academic institutions of Udaipur.

YouTube Link: https://youtube.com/live/Jk8yAINzV YA?feature=share
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Under the aegis of the UN-affiliated Centre for Space Science and Technology Education in Asia and the Pacific (CSSTEAP),
the 13th Post Graduate Course on Satellite Meteorology and Global Climate (SATMET-13) and the 27th Post Graduate
Course on Remote Sensing and Geographic Information System (RSGIS-27) are currently being conducted by SAC,
Ahmedabad and IIRS, Dehradun respectively. As part of their programme, the students of these courses visited some
laboratories at PRL (Main Campus) on 23 November, 2023.

At the Aerosol Characterization Laboratory in the Space and Atmospheric Science Division, they were quite interested in
knowing what aerosols are and their impact on climate. The different kinds of aerosols and their role in radiative transfer and
climate were discussed. The various instruments and techniques deployed to measure aerosol characteristics were
demonstrated and explained by Prof. S. Ramachandran, in addition to global model simulations of aerosols and their impact
on climate. Questions were asked on global warming and climate change, and the role aerosols play in climate and climate
change. At the Geosciences Division, the students were briefed about the activities of the Division by Prof. S. Kumar and
Prof. A D. Shukla. After initial interaction, the students were taken to the following 3 laboratories: (a) IWIN Laboratory (water
analysis using Isotopic Ratio Mass Spectrometer), (b) GEOSIL Laboratory (Geosciences Stable Isotope Laboratory: Isotopes
of C, N, O and S in all types of geological samples), and (c) Thermal lonization Mass Spectrometer (TIMS) which is used for
analysing long-lived radioactive isotopes of Sr, Nd, Pb etc.
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Astronomy & Astrophysics Division [4]

1. Yamini K. Rao, B. Mondal, Giulio Del Zanna, N. P. S. Mithun, S. V. Vadawale, K. K. Reeves, Helen E. Mason, Anil Bhardwaj, 2023,
Multiwavelength Observations of a B-class Flare Using XSM, AlA, and XRT, The Astrophysical Journal, Date of Publication:
27/11/2023

2. Namita Uppal, Shashikiran Ganesh, Mathias Schultheis, 2023, Warp and flare of the old Galactic disc as traced by the red
clump stars, MNRAS, Date of Publication: 15/11/2023

3. Dewangan, Lokesh Kumar, Maity, A. K., Mayya, Y. D., Bhadari, N. K.,Bhattacharyya, Suman, Sharma, Saurabh, Banerjee,
Gouray, 2023, New Insights in the Bubble Wall of NGC 3324: Intertwined Substructures and a Bipolar Morphology Uncovered
by JWST, The Astrophysical Journal, Volume 958, Issue 1, id.51, 12 pp., Date of Publication: 10/11/2023

4. Prantik Nandi, A. Chatterjee, A. Jana, S. K. Chakrabarti, Sachindra Naik, S. Safi-Harb, H.K. Chang, and Jeremy Heyl, 2023,
Survey of Bare Active Galactic Nuclei in the Local Universe (z < 0.2). . On the Origin of Soft Excess, 2023, Astrophysical Journal
Supplement Series, Vol 269, id.15, 20 pp, Date of Publication: 08/11/2023

5. Dewangan, Lokesh Kumar, Bhadari, N. K., Maity, A. K., Eswaraiah, C., Sharma, Saurabh, Jadhay, O. R., 2023, Galactic ‘Snake’
IRDC GI11.11-0.12: a site of multiple hub-filament systems and colliding filamentary clouds, Monthly Notices of the Royal
Astronomical Society, stad3384, https://doi.org/10.1093/mnras/stad3384, Date of Publication: 03/11/2023

6. Panja, Alik, Dewangan, Lokesh Kumar, Baug, Tapas, Chen, Wen Ping, Sun, Yan, Sinha, Tirthendu, Mondal, Soumen , 2023,
Observational Evidence of the Merging of Filaments and Hub Formation in G083.097+03.270, The Astrophysical Journal,
Volume 958, Issue 1, id.17, 10 pp., Date of Publication: 01/11/2023

Atomic Molecular and Optical Physics Division [5]

1. Chahat Kaushik, A. Aadhi, Anirban Ghosh, R. P. Singh, S. Dutta Gupta, M. Ebrahim-Zadeh, and G. K. Samanta, 2023,
Dynamically tunable broadband output coupling of optical oscillators based on non-cyclic geometric phase mirror , APL
Photonics, Date of Publication: 16/11/2023

2. Anil Devara, Monika Devi, Neha Ati, Mukesh C.P., Zakir Khan, Vrushab Mahesh, Ajithprasad Pottentavida, Naveen Chauhan,
Akash Pandey Gopesh Jha, 2023, Diversity of MIS 3 Levallois Technology from Motravulapadu, Andhra Pradesh, India -
Implications of MIS 3 Cultural Diversity in South Asia, Frontiers in Earth Science, Date of Publication: 14/11/2023

3. B. K. Sahoo and B. Ohayon, 2023, All-optical differential radii in zinc, Phys. Rev. Research 5, 043142 (2023); https://doi.org/
10.1103/PhysRevResearch.5.043142, Date of Publication: 13/11/2023

4. Kartika Goswami, Santunu Kumar Panda, Linto Alappat, Naveen Chauhan, 2023, Luminescence for sedimentary provenance
quantification in river basins: A methodological advancement, Quaternary Geochronology, Date of Publication: 11/11/2023

5. Monika Devi, Naveen Chauhan, Ashok K. Singhvi, 2023, Post-violet infrared stimulated luminescence (pVIRSL) dating
protocol for potassium feldspar, Quaternary Geochronology, Date of Publication: 10/11/2023
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Geosciences Division [4]
1. Bhowmik, H. S., Tripathi, S. N., Shukla, A. K., Lalchandani, V., Murari, V., Devaprasad, M., Shivam, A., Bhushan, R., Prevot, A. S.
H., and Rastogi, N., 2023, Contribution of fossil and biomass-derived secondary organic carbon to winter water-soluble organic

aerosols in Delhi, India, Science of The Total Environment, 168655., Date of Publication: 27/11/2023

2. Iglesias-Rodriguez, M., R. Rickaby, Arvind Singh, and J.A. Gately, 2023, Laboratory experiments in ocean alkalinity
enhancement research, State of the Planet, Date of Publication: 27/11/2023

3. Gupta, P., Christopher, S.A., Patadia, F., and Rastogi, N., 2023, The unusual stubble burning season of 2020 in northern India:
a satellite perspective, International Journal of Remote Sensing, 44:21, 6882-6896,, Date of Publication: 15/11/2023

4. Shubhra Sharma, Anil D. Shukla, 2023, Mid-Holocene climate-glacier relationship inferred from landforms and relict lake
sequence, Southern Zanskar ranges, NW Himalaya, Geomorphology, Date of Publication: 06/11/2023
Planetary Sciences Division [2]

1. Siddhi Y. Shah, S. A. Haider, O. Korablev, 2023, Impact of Mars GDS 2018 on the Chemistry of Water, Nitrogenated and
Deuterated Cluster lons: NOMAD Observations, JGR Planets, Date of Publication: 16/11/2023

2. R. P. Bourman, C. V. Murray-Wallace, D. Panda, S. Buckman, D. Banerjee, D. D. Ryan, and L. T. White, 2023, Tsunami or Storm?
A high-level coastal boulder field on the southern tip of Eyre Peninsula, South Australia, Australian Journal of Earth Sciences,
Date of Publication: 02/11/2023

Theoretical Physics Division [2]

1. Animesh Chatterjee , Srubabati Goswami, Supriya Pan, 2023, Matter effect in presence of a sterile neutrino and resolution of
the octant degeneracy using a liquid argon detector, PHYSICAL REVIEW D, Date of Publication: 30/11/2023

2. Debashis Pachhar and Tanmay Kumar Poddar, 2023, Constraints on monopole-dipole potential from tests of gravity,
Physical Review D, Date of Publication: 14/11/2023

Udaipur Solar Observatory [1]

1. Sandeep Kumar, Dinesha V. Hegde, Nandita Srivastava, Nikolai V. Pogorelov, Nat Gopalswamy, and Seiji Yashiro, 2023,
Rotation of a Stealth CME on 2012 October 5 Observed in the Inner Heliosphere, The Astrophysical Journal , Date of
Publication: 16/11/2023
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(1) Dr. R P Singh, Senior Professor, Atomic, Molecular and Optical Physics Division of PRL has been
elected as a Fellow of NASI (The National Academy Of Sciences, India).

(2) Dr. Bijaya Sahoo, Senior Professor, Atomic, Molecular and Optical Physics Division of PRL has been
elected as a Fellow of NASI (The National Academy Of Sciences, India).

(3) Top 2% for single recent year, data pertain to citations received during calendar year 2022
Prof. Manmohan M. Sarin (4th year in a row)

Prof. Sanjeev Kumar

Prof. B.K Sahoo (4th year in a row)

Top 2% for career-long, data are updated up to the end of 2022
Prof. Sarin, Manmohan M.

Prof. Joshipura, Anjan S.

Prof. Kota, V. K. B.

Prof. B.K Sahoo

(Late) Prof. Rao, N. N.

(4) Mr. Anirban Ghosh, Senior Scientific Assistant-A, Atomic, Molecular and Optical Physics Division of
PRL has received the URSI Young Scientist Award to attend URSI General Assembly and Scientific
Symposium (URSI GASS 2023) at Sapporo, Japan during 18 - 27 August 2023.

(5) Mr. Rishikesh Sharma, Scientist/Engineer-SC, Astronomy and Astrophysics Division of PRL has
received The Best Poster Award in the "Modern Engineering Trends in Astronomy conference
(META-2023)" held at Raman Research Institute, Bengaluru during 01-04 November 2023.

(6) Dr. Navinder Singh, Professor, Theoretical Physics Division of PRL has been nominated as the
member of Board Of Studies (BoS) for Post-Graduate in Physics, Nano Science and Engineering, of
the I.G Gujral Punjab Technical University (IKGPTU) for the period of 2 years (2023-2025)

(1) Prof. Helen Elizabeth Mason, Department of Applied Mathematics and Theoretical Physics (DAMTP),
University of Cambridge, UK visited PRL from 26.11.2023 to 03.12.2023 in connection with Scientific
discussion with Scientists and Research Scholars in Ahmedabad and Udaipur on XSM observations.

(2) Prof. Rahul Sinha, IMSc Institute for Mathematical Sciences, Chennai and University of Hawaii visited
during 6-7 November, 2023.
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NAME: Mr. Sandeep P.S.
DESIGNATION: Purchase and Stores Officer (On Deputation)
DATE OF JOINING: 01.11.2023

DIVISION: Purchase Section

NAME: Dr. Jalaja Bhadreshkumar Pandya
DESIGNATION: Post Doctoral Fellow
DATE OF JOINING: 02.11.2023

DIVISION/AREA: Theoretical Physics Division

NAME: Mr. Ranjan Kumar
DESIGNATION: Post Doctoral Fellow
DATE OF JOINING: 07.11.2023

DIVISION/AREA: Astronomy & Astrophysics Division

NAME: Dr. Debika Debnath
DESIGNATION: Post Doctoral Fellow
DATE OF JOINING: 15.11.2023

DIVISION/AREA: Theoretical Physics Division

The Spectrum - December 2023 23



@ THE SPECTRUM

Compiled, Designed and Published by

The Newsletter Team

Prof. Navinder Singh  Chair
Dr. Amitava Guharay Co-Chair

Data Collection and Proofreading Team

Dr. Satyendra Nath Gupta Member
Dr. Yogita Uttam Kadlag Member
Dr. Sanjay Kumar Mishra Member
Dr. Rohan Eugene Louis Member

Dr. Paramita Dutta Member
Mr. SenthilBabuTJ Member
Dr. Manash Ranjan Samal Member

Formatting and Editing Team

Mr. A Shivam Member

Dr. Pragya Pandey Member

Ms. Shreya Pandey Member

Mr. Kushagra Upadhyay Member
Mr. BS Bharath Saiguhan Member
Mr. Jacob Sebastian Member
Mr. Shivansh Verma Member
Ms. Shreya Mishra  Member

Ms. Shivanshi Gupta Member
Ms. Jyoti Limbat Member

Mr. Rutuj Gharate Member

Ms. Srishti Sharma Member

Mr. Abhishek Kumar Member

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

24

The Spectrum - December 2023



@ THE SPECTRUM

Follow PRL on Social Media

https:/twitter.com/PRLAhmedabad

https://www.facebook.com/PhysicalResearchlLaboratory

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

https:/www.instagram.com/prl1947/

https:/www.linkedin.com/in/prl-ahmedabad-82600122b

https://www.kooapp.com/profile/prlahmedabad

PRL Contact

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

Website (English) Website (Hindi)

Physical Research Laboratory Hifcren STTHET TN
(A unit of Dept. of Space, Govt. of India)  (idfRer fI9mT &F Ffie, TR TRBR)
Navrangpura, Anmedabad - 380009 v-|q{-i|g<|, 3gHgdlg — 380009
Phone: (079) 26314000 x9S (079) 26314000
Fax: (079) 26314900 a1 : (079) 26314900
E-Mail: director@prl.res.in $ - 9a: director@prl.res.in

The Spectrum - December 2023 25



https://twitter.com/PRLAhmedabad
https://www.facebook.com/PhysicalResearchLaboratory
https://www.youtube.com/c/PRLAhmedabad_webinars
https://www.instagram.com/prl1947/
https://www.linkedin.com/in/prl-ahmedabad-89600122b
https://www.kooapp.com/profile/prlahmedabad
https://www.prl.res.in/prl-eng/home

