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Black arrows show the boundary of the semi-circular buried impact crater
within which the Chandrayaan-3 mission landed. The SLDEM draped over
the hill shade image to highlight the buried semi-circular structure which

is the destination of the Chandrayaan-3 mission.
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Partha Konar

Better Performance

(Akanksha Bhardwaj, Partha Konar and Vishal Ngairangbam)

Deep machine learning (DML) techniques have rapidly become indispensable
tools in various branches of physics and the natural sciences. Their ability to
extract meaningful information from complex, high-dimensional datasets has
revolutionized data analysis and modelling. While DML's capabilities might
suggest that human expertise is becoming obsolete, physics-inspired feature
extractors offer significant advantages. These features provide a deeper
understanding of the extracted information, leading to improved performance
and interpretability of deep learning models. This review delves into the
application of deep learning in particle physics, focusing on automatic feature
extraction. By examining the benefits of physics-inspired architectures, we gain
insights into how prior physics knowledge can enhance the naturalness of data
representations, particularly in the context of point cloud analysis. Additionally,
we explore the potential of graph-based methods for analysing LHC
phenomenology. Through a systematic exploration of these topics, we aim to
demonstrate the transformative power of deep learning in advancing our
understanding of fundamental physics. By combining the strengths of human
expertise and machine learning, one can unlock new frontiers of knowledge and
discovery.

Source/Reference of the Work: https:/doi.org/10.1140/epjs/s11734-024-01306-z

“_. Breakthroughs! |

Physics-inspired = — . Physics-interpretable
Deep Learning ' Deep learning (7?)
= Permutation invanance
= Variable cardinality
+ Group Equivariance Shallow Machine Learning
= IRC Safaty .l-h
Raw Data Reconstructed Data

v

{P1p2; o PNt} {g1.a2,----gn_}

| Event Reconstruction (IRC Safe) |

Y

¥/
/4
e

Better Understanding

A schematic diagram on the plane of classifier performance and understanding of deep learning
algorithms and its comparison to shallow machine learning methods

The Spectrum - October 2024



https://doi.org/10.1140/epjs/s11734-024-01306-z

Chasing Dark Matter: A Quest for Understanding

(Anupam Ghosh and Partha Konar)

Our Universe is composed primarily of dark matter (DM), a mysterious substance
that, despite its abundance, remains largely elusive. Despite its invisibility, dark
matter's gravitational influence is evident across various cosmological scales, from
galaxies to the Universe as a whole. PRL scientists are working to unravel the mystery
of DM. Their present work shows that the Inert Higgs Doublet Model (IDM),
augmented by Peccei-Quinn (PQ) symmetry, presents a compelling framework for
understanding dark matter. This model incorporates both Weakly Interacting Massive
Particles (WIMPs) and axions as potential dark matter candidates. Interestingly, the
PQ symmetry, originally proposed to address the strong CP problem, also ensures
the stability of these WIMPs. This scenario offers a unique opportunity to explore
dark matter at the Large Hadron Collider (LHC) through sophisticated machine-
learning applications. By studying the interactions between visible particles,
scientists can potentially infer the presence and properties of dark matter.

Source/Reference of the Work: https://doi.org/10.1007/JHEP09(2024)104
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Excluded regions at a 95% CL in the plane of WIMP mass vs. Vector-like quark (VLQ) mass plane. Here, VLQ
predominantly interacts with the third generation of the SM quark, and the corresponding exclusion contour is the
blue region. In case VLQ interacts with the first two generations of the SM quarks, then the exclusion contour is filled
green region.
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(S Vijayan, KB Kimi, Anil Chavan, R Aditi, U Thahira, V Rama Subramanian, Rishitosh K Sinha, Santosh
Vadawale, M Shanmugam, NPS Mithun, Arpit R Patel, S Amit Basu, KV lyer, K Suresh, Ajay Prashar, G Rima,
Anil Bhardwaj)

The Chandrayaan-3 mission with the Vikram-lander and the Pragyan rover landed in
the high latitude highland region near the south pole of the Moon. The landing site is
N located ~350km from the South Pole-Aitken basin rim, an ancient and the largest
S Vijayan impact basin in the Solar System. This landing site has undergone the complex
emplacement sequence of SPA basin ejecta followed by the nearby and distant
impact basins and complex crater ejecta materials. We found that the SPA basin is
the major contributor, which deposited nearly ~1400 m of ejecta materials, and 11
other basins deposited ~580 m of ejecta. The other complex craters contributed up
to ~90 m of ejecta. Meanwhile, secondary craters of a few km's in diameter located
adjacent to the Vikram lander contributed to ~0.5 m ejecta, which are crucial target
materials for the Pragyan rover insitu analysis. The regional exploration around the
Chandrayaan-3 landing site revealed a near semi-circular like structure, with highly
degraded in nature. This semi-circular structure encompassed the Statio Shiv Shakti
(yellow star) as shown in the Figure. Further detailed geomorphological and
topographical analysis revealed that the semi-circular structure is a heavily degraded
crater structure or a buried impact crater with a diameter of ~160km. This semi-
circular structure was highly degraded due to the mantling of thick ejecta deposits
from the South Pole-Aitken (SPA) basin and followed by many other complex craters
throughout the geological history of the Moon. This buried crater is one of the oldest
crater on the Moon, and the Chandrayaan-3 Vikram lander and Pragyan rover landed
and roved within this buried crater, which is hosting the SPA basin ejecta material and
some of the most deeply excavated materials on the Moon.

Source/Reference of the Work: https://doi.org/10.1016/j.icarus.2024.116329
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Black arrows show the boundary of the semi-circular buried impact crater within which the Chandrayaan-3 mission
landed. The SLDEM draped over the hill shade image to highlight the buried semi-circular structure which is the
destination of the Chandrayaan-3 mission.
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(Labh Singh, Monal Kashav and Surender Vierma)

In particle physics, modular symmetries employ modular forms to analyze and
predict patterns of particle interactions and flavor structures. Unlike conventional
symmetries, modular symmetry offers the advantage that Yukawa couplings are not
treated as free parameters. Specifically, it determines Yukawa couplings. via the
complex modulus, thereby eliminating the need for additional flavon fields

In the context of a Dirac mass model utilizing the Type-I seesaw mechanism with A4
modular symmetry, the Standard Model is extended to include right-handed
Monal Kashav neutrinos, heavy Dirac fermions, and a scalar field, all of which are singlets under
SU(2)L . Modular weights are carefully selected to exclude both Majorana and
conventional Dirac mass terms. This framework successfully predicts neutrino
oscillation parameters and necessitates a normal hierarchy for neutrino masses (m1 <
m2<ma3).

Despite the absence of Majorana mass terms, the model provides a viable
mechanism for baryogenesis through leptogenesis. Heavy Dirac neutrinos can decay
in a manner that violates CP symmetry, influenced by the complex modulus, and
operate out of equilibrium, leading to equal and opposite asymmetries in the lepton
sectors. Ultimately, the asymmetry in the left-handed sector accounts for baryon
asymmetry through the electroweak sphaleron process. In Figure, we illustrate the
evolution of the comoving number density of the lepton asymmetry as a function of z
= MNI1/T. A larger Yukawa coupling not only generates lepton asymmetry but also
enhances washout scattering processes, as indicated by the dotted red curve in
Figure. However, smaller Yukawa couplings reduces washout effects and results in
the saturation of lepton asymmetry (depicted by the blue and dashed pink curves)
around z =6, consistent with the observed value of AL. This resultant lepton
asymmetry is subsequently converted into baryon asymmetry through the B+L
violating electroweak sphaleron process.

Source/Reference of the Work: https://doi.org/10.1016/j.nuclphysb.2024.116666
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= points. The required asymmetry in the lepton sector
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! My=BP2 through the electroweak sphaleron action.
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(Ranadeep Sarkar, Nandita Srivastava, Nat Gopalswamy, and Emilia Kilpua)

This work utilizes the state-of-the-art analytical model INterplanetary Flux ROpe Simulator (INFROS)
dedicated to forecasting the strength of the southward component (Bz) of the magnetic field
embedded in interplanetary coronal mass ejections (ICMEs). Interplanetary evolution of six ICMEs and
their interactions with high speed and high density streams was studied using INFROS. The selected
ICMEs were observed in sequence by two radially-aligned spacecraft positioned at varying heliocentric
distances, providing a unique opportunity to study their radial evolution. We determined the intrinsic
flux rope (FR) properties of each ICME near the Sun obtained from the remote-sensing observations
from spacecraft positioned at multiple vantage points, including STEREO, SOHO, and SDO. The near-
Sun FR properties thus obtained were then used as input to INFROS in order to model the ICME
evolution at different heliocentric distances. By comparing the model outputs with the in -situ
observations of the ICMEs obtained at the radially alighed spacecraft, such as MESSENGER, VEX,
STEREQO, and Wind, we found that for the isolated CMEs, the model outputs at both spacecraft are in
good agreement with in situ observations. However, for most of the interacting events, the model
correctly captures the CME evolution only at the inner spacecraft beyond which the ICME evolution no
longer remains self-similar. Our findings indicate that constraining the INFROS model with inner-
spacecraft observations significantly enhances the prediction accuracy at the outer spacecraft for the
CMEs undergoing self-similar expansion, achieving a 90% correlation between observed and
predicted Bz profiles. We conclude that the assumption of self-similar expansion provides a lower limit
to the magnetic field strength estimated at any heliocentric distance, based on the remote-sensing
observations which is crucial from the perspective of forecasting space weather impact.

Nandita
Srivastava

Source/Reference of the Work: https://iopscience.iop.org/article/10.3847/1538-4365/ad5835
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While the entire nation was gearing up to celebrate the first National Space Day on 23 August
2024 to commemorate the historic landing of the Chandrayaan-3 mission on the Moon, the first
scientific results from the mission using observations with PRL-built Alpha Particle X-ray
Spectrometer (APXS) got published in Nature. To celebrate the highly successful operations of
the APXS instrument on the Pragyan rover for ten days on the Moon and the impactful scientific
results from APXS observations, an event was organized in PRL at K R Ramanathan Auditorium
on 6 September 2024 from 4.30 - 6.00 PM. In addition to the entire PRL members,
superannuated PRL colleagues and colleagues from SAC, Ahmedabad, who have contributed to
the APXS experiment, were also invited to reminisce about the journey from the inception of the
experiment to scientific outcomes.

The event started with the welcome address of Prof. Anil Bhardwaj, Director, PRL. Rather than a
set of very technical formal presentations, some of the APXS team members provided brief
informal accounts on various exciting aspects of the APXS journey. Prof. Santosh Vadawale,
principal investigator of APXS, shared his experience of the APXS experiment from an X-ray
astronomer’s perspective. Dr. M Shanmugam, Deputy Project Director of APXS, gave glimpses
of the fifteen years of the journey from concept to realization of the instrument and some
fascinating anecdotes. What went on behind the scenes to get from APXS observations to
measurements of abundances was presented by Mithun N. P. S., and what we learned about the
Moon from the APXS measurements was discussed by Dr. Amit Basu. The director then invited
other members to share interesting experiences, and Dr. Arpit Patel narrated a story of a bitter-
sweet experience during the integrated tests of APXS with the rover. It was heartening note that
the auditorium was packed with the enthusiastic audience. The event concluded with a high tea.
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HRA WHR, 6 A, T fIomr  vd 3aRel faemr & facenar, sifdes eaene
AT, asaq|q|q$aquﬂﬁﬁﬂ3ﬁﬁqmwﬁﬁ ﬂmmwéﬁ?w
3R @K JeRmer A 14 RAdeR 2024 ¥ RE AE S8 & gSfedtd & WY HeATAr 91| REr A
& el A FREAYITINEA3 F1 3T T =T T

As per the instructions of the Government of India, Ministry of Home Affairs, Department of Official
Language and Department of Space, Hindi Month was celebrated with great enthusiasm from 14
September 2024 to 15 October 2024 in the Main campus of Physical Research Laboratory,
Ahmedabad and the other three campuses, Thaltej, Mount Abu Infrared Observatory, Udaipur Solar
Observatory. Various programs/competitions were organized during Hindi month.

5@ ay Tl feaw & eand 14 fAdeX 2024 # B @ @ARE vd uqy WS HRAE
ISTHT GEReA- 2024 $Rd HSUA, aéﬁ%mmﬁaé,wsﬁaﬁmaﬁrmwm
AT I[E T FEHRAT A FAQIT A7 AT g F F¥ M| 7 3@ 7R R qwderT 7
i 3R.Te. & AIfAT TGEAT GaRT HEHTRIAT ST TS|

This year Hindi Diwas was celebrated on 14th and 15th September 2024 with Fourth All India Official
Language Conference- 2024 Bharat Mandapam, New Delhi, and this conference was chaired by the
Honorable Home and Cooperation Minister, Shri Amit Shah. Nominated members of PRL
participated in this Official Language Conference- 2024.

%A% S| No. AT Name eI Designation
131, ffeIer 3R, 9o Dr. Girjesh R. Gupta TAIfATe WhaR Associate Professor
231, geilel Ter Dr. "Sunil Chandra 3TATET IIhaX Assistant Professor

357 9T AR AHAT ShriPradeep K. Sharma  aRss FRIdfaish fEHRT Sr. Administrative Officer
4 AN WA SNARETer Smt. Sonam Jitarwal  SaTfeien/EsNfaaR-Td 21, Scientist/Engineer-SD
5 AT THI gar Smt. Rumki Dutta e TG (I0.411.) Assistant Director (O.L.)

B #A1E 2024 F SR faRea & 3Afoa sRFHaAfAARaT

Events/Competitions organised in PRL during Hindi Month 2024:-
17 September 2024

3T HHA H GET AE FT 3¢Hed WRETT §T F g, MRS & Faysl garT g3

Inaugural Program-Hindi Month
In this program, Hindi month was traditionally inaugurated with the address of Director, PRL.
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wfdar e gfaafarar

NN & TEEA & fav Haar gro gfafaiar &1 smherer f&ar o= an gud fodr § Frfad
HIAAT GEJT Fel 1 IR fedm a2l 38 9fdA@iar & AP 39 vd Juast & geedr o o
3ifeTenes ATeTH § fqsnfar swer fom)

Kavita Path Competition

Recitation competition was organized for the members of PRL. In this, an opportunity was given to
present self-composed poems in Hindi. Members of Mount Abu and USO also participated in this
competition through online mode.

o TSTHTST d

fEar AT 379eT 9 H U GagId ST FEET § AT A gt aiforr R AT & erear 3R
maﬁwwélﬁammﬁmmaméﬂaﬁﬁ%maﬁmﬁ
T ATl & Hal & @l &1 567 o71a A [WiFa a &v, %ﬂ’rm‘e’:ﬁr"m?rwﬁwwaw
qﬁuﬁﬁmwmﬁmm|qﬁmﬁﬁmm%maﬁraﬁsmﬂmsmaﬁa3%m
ah—ﬂm HIGTQY, HIE, Hhoelg, A, HARGE!, Gersy, amum HEhd, defd], AATE, Aorme,
Wmmmﬁwmﬁmﬁrﬁwdm g, GhSIo-II dlcq g & Bar H
W%@Wlﬁmmmwmmﬁawﬁm%mw Hmmﬁraﬂa’lﬁ/
ge/ETETT aRe o e I

Matribhasha Se Rajbhasha Tak

Hindi language is a beautiful blooming base in itself which has the fragrance of words and
expressions of its regional dialects and languages. Being the Official Language, Hindi also beholds
the cultural pearl string of our country and unites us. Highlighting this sentiment, a competition
"Matribhasha Se Rajbhasha Tak" was organized during the Hindi month. The participants presented
emotive poems, articles, stories, dramas, musical verses in regional dialect/language/mother tongue
like Bengali, Bhojpuri, Brajbohasha, Dhundhari, Gujarati, Kannada, Kumaoni, Magahi, Marwadi, Mewati,
Marathi, Malayalam, Nimadi, Oriya, Punjabi, Sanskrit, Tamil, Telugu etc. After that, the summary-
translation of the same was presented in Hindi language, and the source/author/brief introduction of
the presentation was also given.

19 RAd«x 2024

TTarsa Fd wor gfaafaar

Ig N3IRUSA & T IR & &l & fav off v T@eft Fr 39 T & 5@ wfanfaar 7 arer
ol T giaer gere v g

g qﬁ'znﬁm
SHHT AT hael UINRTS & iifraerdy Sk IR MU & I Fiechg3TdT Je&ar & faw
foham arar ar| g gfaAfadr dmee qeg, gad9, Hljcmv‘q’wﬁrqm%fﬁaﬁmﬁmﬁ

TS|

HAFAT & Thdl
sﬂqﬁuﬁﬁwﬁqﬂwﬁ/yﬂmﬁa?mﬁamaﬁm/mwﬁvmﬁéﬁamqﬁaﬁﬁ
W%UWIB?WW@HW/W%W%W& GECTECE) %{dB'UWW?ﬂ'
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19 September 2024

Online Hindi Typing Competition

This was organized for the members of all the campuses of PRL and everyone was given the facility to
participate in this competition from their workplace.

Sulekh Competition was organized for the auxiliary staff of PRL and all the contractual members of
PRL. This competition was also organized at PRL Main, Thaltej, Mount Abu and USO campuses.

Anekta Mein Ekta Competition

In this competition, sentences/phrases/paragraphs were circulated in advance to the selected
members of the Divisions/Sections through e-mail. They had to write a story by discussing it with the
member of their respective division/section. A nodal member was selected by the head of the
Divisions/Sections. Everyone submitted the complete story by 25 September 2024. This was a
maiden event in PRL.

23 fAdsT 2024

& FeE dJwa gfaafar

B see o gfadfaar & dik3mued gesal & Swat (@& 7 & 10 do &) o T form fjw v
fawat & 3r9e7 eredl A gl for@e | SHHA T@ACHSAT &I AT T & 3YANT AT| FHA a GG
AT T - THAE 1 A Fe 7-8 Ud HHg 2 H HaT 9-10 & S|

HEET e ¥ yearad YT -

1. 3R #H AT FT IETAAMET IcT  (HETT 7-8)

2. U3Tg - fAF I1 o (FET 9-10)

23 September 2024

Hindi Story Writing Competition

Children of PRL members (classes 7 to 10) participated in the Hindi Story Writing Competition. They
wrote stories in their own words on the given topics. There was an opportunity of using individual
creativity in this. Two groups were formed in this - children of class 7-8 in group 1 and class 9-10 in
group?.

The proposed topics for story writing are-

1. If l was a Gaganyatri of Gaganyaan (class 7-8)

2. Al - Friend or Foe (class 9-10)

28 fAdsT 2024

AT FEHH

qr. 3R, Tel. %Hﬁmwmmﬁqﬁﬂmmﬁﬁm

IT H fI3IRTST & & UG 3% IRARel o g g AR Td FeARolsh GEdfa feul amaer &
eRTeT IRET §f AT AT TS FEEAT o IcHE F IRET s oI 8ﬁu<—d<—| icad

28 September 2024

Gayan Program

Participation was invited from all the members of PRL and their families. The members of PRL and
their families gave very melodious and entertaining performances in the singing. Garba was also sung
during the Gayan Program and the members also performed Garba dance with enthusiasm.
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0131?&12024

(1) &aRT F&" gfaafarar

‘FART SR gfaAfdiar ar A & i g1 e danfas gemn gamafas/Aangiaar & aegl
EFTmm%@mi‘e‘fﬁ@rmmmmq{wscH{-dldff?l%lma?rﬁ
qﬁuﬁﬁw%aﬁa’rﬂﬁm’rﬁwﬂaﬁ?h?:a-chtr;cm?rasﬁrtramal-awquqmuaw$ﬁv
Tol-AMes A

1. dafeAeh THET - FAI-AHAT 8+2 fAee

2. yRmHfaAR/ Al AT & - FAT-WAT 5+1 Aee

g gfaAiffar & 16 (7 danfas vd 9 yemafas Ud Fam) &ew & HwT form|

01 October 2024

'Our Work' Competition

The “Our Work” competition was held in two categories. Groups from different Scientific Divisions/
Administrative/Service/Facility were given separate oral powerpoint presentations of the work being
done by them. There were separate prizes for first, second, third place in both the categories of Our
Work competition and a running shield for the group.

1. Scientific Division - Time limit 8+2 minutes

2. Administrative/ Service/ Facility Sector - Time limit 5+1 minutes

16 (7 Scientific and 9 Administrative & Services) teams participated in this competition.

04317*23? 2024

ereg TRaeTY

%l?q';r%ﬂﬂfrﬁmﬁmﬁd’rmw FI OffeaT gFgl § WRT =& B A A9, FIT-ugar,
HATG -, HETaRL, mﬁaﬁww*m&wﬁﬁﬁmmﬁﬁlmﬁﬂﬁ&
e |

()]

04 October, 2024

Word Quiz

In the Word Quiz competition, PRL were structured into different groups and the competition was
organized with a cycle of Hindi language knowledge, crossword puzzle, general knowledge, idioms,
songs etc. Each team had 5 members each.

15 3age, 2024

arsr-nﬁm

=9 R das /AT et & Ferd gan faffest fawdl ov egenfesr seqa &
TS| F«gﬂﬁﬁé’l@ﬁf%@ﬂ%ﬁ@f?ﬁ%l T dudllcw@rﬁﬁ‘rﬁﬁmﬁr 3fwan 8
fAee o1

ier-veor B T wegfa
sﬁmwﬁﬁmaxmmmw%ammﬁﬁﬂé

ATCH BT 1A : mmmmﬁwﬁﬁw

SRIFT IR SaAEaBi/EREAT § NIRTT & A@SC Y NalEFd JUATAT, 36TRW R
Juerer WREY & wewdl o o widwnfar @, madwmmwasqﬁam?nasﬁvaﬂ
ERNESGIIR ?amwmm?ml
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15 October, 2024
Laghunatika
In this, skits on various topics were presented by members of various scientific/technical/

administrative areas. The skits were presented in the form of videos. The prescribed duration of each
skits was maximum 8 minutes.

On-stage Hindi Drama Presentation

In this program, Hindi live drama presentation was given on stage by the members of PRL.
Name of the play: “Atma Uddhar Ka Prayas Quantumania”

In most of the above competitions/programs, members of PRL's Mount Abu Infrared Observatory,
Udaipur Solar Observatory Campus also participated, as well as some programs were organized for
the families of PRL members as above.
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The growth of a research institution is often measured by the national and global impact of its work.
Over the past four decades, PRL has been a leader in isotope hydrology research. To celebrate the
achievements of PRL’s hydrology team and provide a platform for future directions, we organized a
one-day symposium titled “Emerging Trends in Hydrology Research: An Indian Perspective” on 20
September 2024.

The symposium began with an inaugural session where Prof. Sanjeev Kumar, Head of GSDN, outlined
the motivation behind the event, followed by a warm welcome address by Prof. Anil Bhardwaj, Director
of PRL. The highlight of the opening session was an insightful plenary talk by Prof. Vimal Mishra from IIT
Gandhinagar, titled “Drought in India: Past, Present, and Future.” His presentation set the stage for the
day, offering a comprehensive look at one of India’s most pressing water-related challenges.

The symposium featured sessions on key topics such as Water Management, Rivers and Climate, and
Stable Isotopes in Hydrology, covering the latest research trends and practical solutions for water-
related issues in India. The event concluded with a special talk by Prof. R.D. Deshpande, titled “My
Journey at PRL: Excitement in Hydrology Research... and Beyond.” As Prof. Deshpande approaches his
superannuation, his reflections on decades of groundbreaking work were an inspiring close to the day,
and PRL will continue to build on his rich legacy.

The symposium attracted over 100 participants from prestigious institutions across India, including
BHU, Kashmir University, ITM Pune, IISER Pune, and IIT Roorkee, fostering a vibrant exchange of ideas
and collaborative discussions.

The Spectrum - October 2024 18
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Planetary scientists have been exploring various planets like Venus, Mars, Jupiter, Saturn etc. for many
decades and made a good progress in the field. Though, Venus, the sister planet of Earth, has been
explored for a long duration, it is yet not understood fully. Many open research problems exist like
evolution of Venusian surface, unknown UV absorber, lightning, super-rotation, meteoroid layer in lower
ionosphere and space weather on Venus. The observations on Venusian science has been from the time
of Venera in 1960s and many missions like Mariner, Pioneer Venus, Vega, Magellan, Venus Express,
Akatsuki, IKAROS have provided lots of data to the community. In addition, other unintended missions like
Galileo, Cassini, MESSENGER, Parker Solar Probe, BepiColombo and Solar Orbiter have also given flyby
observations of Venus. The data analysis from the missions bring different scientific outcomes related to
planet Venus and appear in the literature. Some conferences are organized over the globe to discuss the
Venusian science, either within a planetary conference or as a dedicated conference.

Recently, the Physical Research Laboratory (PRL) has organised the FOURTH conference on Venus
Science, Venus-SC 2024 (online) during 23-24 September 2024 IST. It focused on modelling, observations,
data analysis, conceptual instrument design and scientific experiments for Venus exploration. The major
research areas covered in the conference were surface, atmosphere, lightning, habitability, ionosphere,
interplanetary dust, and solar wind interaction with the planet. Such gathering provides an opportunity to
interact among the community over the globe and also, collaborate with people working in similar fields
over a period of time.

Formally 180 delegates had registered for the conference, which included speakers for oral presentations,
short oral presentations and other attendees. The oral presentations had 28 talks from universities/
institutes within and outside India. The short oral presentations have 26 talks from India and outside
institutions. A few examples of the talks are geological history of Venus, Sedimentary Process, mafic
dyke, Akatsuki Radio Science Results, effect of magnetic fields, Microorganisms, general circulation,
Lightning and its effect on chemistry, Heterogeneous Aerosols, Observations of Venus' O2 Airglow and
interplanetary dust in inner Solar system. This year, we have included dedicated time slots in each session
for the scientific discussions among the domain experts. The panellists have suggested different science
questions which should be addressed by future Venus Orbiter mission.

Those who attended the conference from outside of India included universities/institutes from places
like US, UK, Japan, Sweden, Taiwan, Russia, Canada etc. The centres/institutes from within India covered
SAC, SPL, PRL, CHARUSAT, Amity Uni., NARL, PSG College, IIT, Mahatma Gandhi College, University of
Delhi etc. The Venus Science Conference included speakers spanning 4 time
zones.

Honourable Dr. S. Somnath, Chairman ISRO & Secretary DOS as well as honourable Shri A. S. Kiran Kumar
(Council Chair, PRL) had graced the inaugural session. There were 6 sessions covering all mentioned
research areas. The session chairs were well experienced in the domain and they were from various ISRO/
Non-ISRO centres. There was a concluding session at the end of the conference. Many people including
Prof. Anil Bhardwaj (Director, PRL), Prof. D. Pallamraju (Dean, PRL), the SOC and LOC members, IT team,
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The 96th PRL Ka Amrut Vyakhyaan was delivered by Prof. Takashige Omatsu, Director of the
Molecular Chirality Research Center, Chiba University, Japan, on September 25, 2024. He delivered
the Vyakhyaan on light matter interactions, titled “Structured Light for Materials Science”.

Prof. Omatsu's talk explored exciting advances in the field of photonics, focusing on how specially
structured light can interact with materials in fascinating ways. These structured light beams, such
as scalar and vector vortices, have unique properties, including spiral-shaped wavefronts that allow
them to carry orbital angular momentum. Their unique structure makes them useful for applications
like optical tweezers, high-speed communication systems, super-sharp microscopes, and precise
material fabrication. One of the remarkable discoveries is how these light beams can twist materials
at very small scales, creating intricate chiral (twisting) patterns. These patterns have opened new
possibilities for designing advanced materials with unique properties, like those used in high-tech
manufacturing and nanotechnology. Prof. Omatsu also discussed an exciting new concept: optical
skyrmions. Inspired by skyrmions in magnetism, optical skyrmions are light patterns with complex,
topologically protected polarization structures. These optical "quasiparticles” are being studied for
their potential in revolutionary technologies, such as robust communication in turbulent
environments, ultra-precise polarization measurements, and microscopes capable of capturing
details smaller than the wavelength of light. While creating and mapping these optical skyrmions is
challenging due to their intricate 3D structures, ongoing research is making progress. Prof. Omatsu
shared innovative methods for manipulating materials with these advanced light patterns,
demonstrating how this research combines fundamental science with real-world applications. His
talk inspired the audience with the possibilities of structured light and optical skyrmions, sparking
excitement for future breakthroughs in materials science and optical technology. His talk was both
illuminating and inspiring, leaving the attendees energized and deeply enthusiastic about the
subject.

YouTube Link: https://youtube.com/live/PUJXnHp8Wqk?feature=share
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In a spectacular convergence of knowledge and inspiration, the
Physical Research Laboratory Student chapter recently hosted an
unforgettable 9th edition of Student Conference on Optics and
Photonics (SCOP) 2024, that left an indelible mark on attendees.
The "SCOP-2024" held from 25-27 September 2024, welcomed an
array of leading experts, researchers, and students in the field of
optics and photonics, creating an electrifying atmosphere of
knowledge and innovation. The conference provided an excellent
platform for academic exchange, and collaboration, with sessions
focusing on emerging research and practical applications.

The conference began with an inspiring inaugural session, graced by esteemed figures, PRL Director,
Prof. Anil Bhardwaj; Dean, Prof. D. Pallamraju; and Registrar, Prof. R.D. Deshpande; along with all
distinguished guests, faculty members, and participants from across India and abroad. The opening
remarks were delivered by the organizing committee, followed by a keynote address by the Director of
PRL, who emphasized the pivotal role of optics and photonics in driving technological advancements.

'
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The heart of the conference was a series of invited talks by prominent speakers, covering a wide range
of topics, including quantum optics, photonic crystals, ultrafast spectroscopy, nanophotonics,
biophotonics, optical materials, and optical communication. Each speaker provided insights into
cutting-edge research, fostering lively discussions with the audience. The presentations ignited
interest in future collaborations, particularly among young researchers. A key highlight was the
diversity of topics, seamlessly blending fundamental theories with real-world applications.

A major highlight of SCOP 2024 was the 96th PRL Ka Amrut Vyakhyan, a prestigious lecture by Prof.
Takashige Omatsu, Director, Molecular Chirality Research Center, Chiba University, Japan. The
lecture not only celebrated PRL’s rich legacy in research but also inspired participants to explore the
frontiers of optical science.

Ll

An interactive poster session was held to provide participants, especially students, with the
opportunity to present their research. Participants actively discussed their work with peers and
experts, gaining valuable feedback to improve their ongoing research projects.

On Day 2, an interactive panel discussion focused on “How Research in Academia and Industry
Contributes to Everyday Science”, inviting experts from academia, industry, and government sectors.
The session addressed practical aspects such as funding opportunities, career paths, and emerging
areas in photonics research. The discussion was particularly engaging, with students posing insightful
questions about future career prospects.
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The conference concluded on Day 3 with a formal closing session, during which the organizing
committee summarized the key takeaways from the event. Certificates of participation were
distributed, and the best poster presentations were recognized with awards. The attendees
expressed their gratitude to the organizing team for the smooth execution of the event. The
concluding remarks emphasized the importance of maintaining the momentum created by SCOP
2024 and continuing collaborations initiated during the conference.

Overall, SCOP 2024 was a resounding success, fostering meaningful discussions and collaborations in
the optics and photonics community. Participants left the event energized to pursue new ideas and
strengthen the research ecosystem in optics and photonics.
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Day 3: Closing Ceremony; a group photo of organizing team and all the attendees

Link for SCOP Website: https://pristudentchapter.org.in/

Link for abstract book of SCOP 2024:
https://drive.google.com/file/d/ImZC3Z ThgwVQihJ?1JUPaTZ2B9P?ICs8_/view
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The 16th lecture of "PRL Amrut Rajbhasha Vyakhyaan (PARV)" was held on September 27, 2024.
The eminent speaker for the occasion was Shri. M.G. Som Shekharan Nair, Joint Director
(Official Language), ISRO Head Quarters/Department of Space, Bengaluru. This was Hindi-
Maah special vyakhyan.

A TASN. WH IEA AR A a¥ 1998 H divaradl, fvdeda @A A Hiss Bl earesh
¥ FT F HOT FRAT UAE AT e R W F GAAHN, NS AR e A
maaﬁm%wﬂmﬁm%lﬁﬁﬁfﬁﬁrmﬂmﬁww%ﬁfﬁﬁmﬁwa%
e #f for £ 3R 'sE i S TEefa’ AR IaRe iR 3T W ‘-N-dchla?.}lo-ldlq
ST H AV FgAer iy 2w g TIGTW%%[#wmo—qq«dﬁsdw g9 3-|o'|3-ld gl

Shri M.G. Som Shekharan Nair started his career in the year 1998 as Junior Hindi Translator in
VSSC, Thiruvananthapuram. He has done Masters in Hindi language, B.Ed. and Post Graduate
Diploma in Translation. He has also delivered many talks on various aspects of the Official
Language in various seminars and has also provided special support in the translation work of
the books '"Working Culture of ISRO' and 'Space and Beyond'. He has a vast experience in the
implementation of the Official Language Hindi.

et &1 MYs AT The lecture was titled “Tse & &I ﬁw H EFATST AT HfAB|
IEAT & aRTel AT 713X o garr & giaar & @t qu g, &, frer anfy falr off
aﬁﬁw%%vmﬁwaﬂmaﬂﬁ%wgqaﬁamaamﬁmmw
oIt ¥ WeRw gt §, afow AR Tie @ off v 1 e gEARad aer & JETReT
Wﬁ%l%ﬁé@r%%ﬂm%ﬁvmaﬁammmmﬁ KRR
glT dr ST § &, olfehed 39 {-IN-andch AR wrfgfcas gge] #ff 3d & Agcaqol 81 sgord
IRTH TS IRAY & & AU NG TgT Y ET F AT AR g BT @8 & oem
g3 &
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During the Vyakhyaan, Mr. Nair explained that all countries in this world, use their own language
for dealing in any field like Society, Science, Education etc. This trend not only helps the
countrymen in achieving their goals, but from the strategic point of view it also makes an
extraordinary contribution in ensuring the security of the country. For a country, to be rich and
prosperous, it is important to be powerful and economically strong, but its cultural and literary
aspects are also equally important. In the changing Global Political Environment, every nation
is in a race to become self-reliant to protect its identity.

mﬁ%ﬁqd|qu%¢aﬁaaﬁmﬁwﬁmwmmwﬁﬁw
ST W@ & &5 e g7 3K Nuad) o g ot & fhu o @ ¥ ereite, Ry @
TE A F geoe ¥ AU T8, caas 3R S YA Y TS dr

He also mentioned that professional courses are now being taught in Indian languages at
certain universities. Some research papers and Ph.Ds are being conducted in Indian languages
as well. However, to truly transform the situation, a thorough, extensive, and concerted effort is
necessary.

W%WWuwcaﬁ*mdlﬂmgm g sant & [Jwy W av gfesor 3R
faRea Sy & 18

After the Vyakhyaan, there was an interactive Q&A session that gave the audience a fresh
perspectives and extra details on the topic.
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As per the Rules of the Department of Official Language, Government of India and the instructions of the
Department of Space, Hindi workshop is organized every quarter in PRL . In this series, an online
workshop was organized on 30 September 2024 from 1600 hrs to 1715 hrs for the quarter July-September
2024. Shri Pradeep Kumar Sharma, Senior Administrative Officer was present as the faculty in this Hindi
workshop. In this, PRL members from Pay Level-4 to Pay Level-8 and new members (all levels) and office
trainees who joined PRL were imparted training on Official Language Rules, Noting, Drafting and
communication skills. On receiving training in this workshop, members will be able to do office work as
per the rules of Hindi. At the outset, a brief discussion on Official Language Rules and implementation
related aspects was done by Smt. Rumkee Dutta, Assistant Director (O.L.). A total of 66 members (39
permanent and 27 trainees) were nominated in this workshop.

Ur&quor
Communication
Noting & Drafting

wEgfe : W AN A

Presented by Pradeep Kumar Sharma

ﬂm{ﬁ:mmﬁ%ﬁﬂﬁmﬁ AiftFer et A ¢ § FF AT S
T aE 9§ 6T AT ST A Fga Argar 4117 know that you believe you
understand what you think | said, but | am not sure you realize that what
You | oo oo (D = ANt!”

Quote from a U.S. government official

mahesh KARTIK PATEL f 3 ) HARSHA PARMAR Shashi Kant

4:11PM | Hindi Karyashala X e @B O : Pl
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Note means remarks written at official levels to facilitate decision-making or recording a
decision
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Astronomy & Astrophysics Division [2]

1. Namita Uppal, Shashikiran Ganesh, Vincent Pelgrims, Santosh Joshi and Mrinmoy Sarkar, 2024, Linear
polarization study of open clusters in the anticenter direction: Signature of the spiral arms, Astronomy &
Astrophysics, Date of Publication: 27/09/2024, Impact Factor: 5.4

2. W. J. Cooper, H. R. A. Jones, R. L. Smatrt, S. L. Folkes, J. A. Caballero, F. Marocco, M. C. Galvez Ortiz,
A. J. Burgasser, J. D. Kirkpatrick, L. M. Sarro, B. Burningham, A. Cabrera-Lavers, P. E. Tremblay, C.
Reyle, N. Lodieu, Z. H. Zhang, N. J. Cook, J. F. Faherty, D. Garcia-Alvarez, D. Montes, D. J. Pinfield, A. S.
Rajpurohit, J. Shi, 2024, The Gaia Ultracool Dwarf Sample — IV. GTC/OSIRIS optical spectra of Gaia late-
M and L dwarfs, MNRAS, Date of Publication: 06/09/2024, Impact Factor: 4.8

Atomic Molecular and Optical Physics Division [3]

1. J. Karthein, C. M. Ricketts, R. F. Garcia Ruiz, J. Billowes, C. L. Binnersley, T. E. Cocolios, J.
Dobaczewski, G. J. Faroog-Smith, K. T. Flanagan, G. Georgiev, W. Gins, R. P. de Groote, F. P.
Gustafsson, J. D. Holt, A. Kanellakopoulos, A. Koszoris, D. Leimbach, K. M. Lynch, T. Miyagi, W.
Nazarewicz, G. Neyens, P.-G. Reinhard, B. K. Sahoo, A. R. Vernon, S. G. Wilkins, X. F. Yang and D. T.
Yordanov, 2024, Electromagnetic properties of indium isotopes illuminate the doubly magic character of
100Sn, Nat. Phys. (2024); https://doi.org/10.1038/s41567-024-02612-y, Date of Publication: 30/09/2024,
Impact Factor: 19.684

2. Saurav Dutta, Nihar Ranjan Behera, Saroj Barik, Rajesh Kumar Kushawaha, Y. Sajeev, G. Aravind,
2024, Bimolecular photodissociation of interstellar 1-Cyanonaphthalene via Intermolecular Coulombic
decay, Journal of Chemical Physics, Date of Publication: 23/09/2024, Impact Factor: 3.6

3. Malika Singhal, Madhusmita Panda, S.H. Shinde, Sandip Mondal, O. Annalakshmi, Naveen Chauhan,
2024, STUDY OF THERMOLUMINESCENCE CHARACTERISTICS OF QUARTZ FOR HIGH RADIATION
DOSES (>1KGY): IMPLICATIONS FOR EXTENDING THE LUMINESCENCE DATING RANGE, Radiation
Measurements, Date of Publication: 18/09/2024, Impact Factor: 1.6

Geosciences Division [5]

1. Priyanka Singh, Vijayananda Sarangi, Ravi Bhushan, S Nawaz Ali, Shailesh Agrawal, Pooja Tiwari,
Masud Kawsar, Rajesh Agnihotri, Prasanta Sanyal, Kamlesh Kumar, Biswajeet Thakur, M C Manoj,
Veerukant Singh, Ankur Dabhi, Anupam Sharma, Kuldeep Prakash and P Morthekai, 2024, Presence and
implications of petrogenic organic carbon in High Himalayan Crystalline lake sediment, Radiocarbon, Date
of Publication: 26/09/2024, Impact Factor: 4.6
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2. Vineet Goswami, Judith L. Hannah, Holly J. Stein, Per Ahlberg, Jorg Maletz, Frans Lundberg, Jan Ove
R. Ebbestad, 2024, Re-Os geochronology and geochemical evolution of late Cambrian to Middle
Ordovician Alum and Tgyen shales, Sweden, Global and Planetary Change, Date of Publication:
13/09/2024, Impact Factor: 4.0

3. M. Atif Khan, Sanjeev Kumar, Rajdeep Roy, Satya Prakash, Aneesh Lotliker, S. Baliarsingh, 2024, Tidal
scale dissolved inorganic and particulate organic carbon dynamics in a tropical estuary, Marine chemistry,
Date of Publication: 10/09/2024, Impact Factor: 3.0

4. Pradeep Attri, Devleena Mani, Siddhartha Sarkar, Sanjeev Kumar, Prashant Hegde, 2024, Stable
isotope compositions, source apportionment and transformation processes of carbonaceous aerosols in
PM 10 in the urban city of Hyderabad, India, Urban Climate, Date of Publication: 07/09/2024, Impact
Factor: 6.0

5. Joshi, S., Rastogi, N., and Singh, A, 2024, Insights into the formation of secondary organic aerosols
from agricultural residue burning emissions: A review of chamber-based studies, Science of The Total
Environment, Date of Publication: 06/09/2024, Impact Factor: 8.2

Space & Atmospheric Sciences Division [2]

1.Kamran Ansari, S. Ramachandran , 2024, Global changes in aerosol single scattering albedo during
COVID-19 , Atmospheric Environment, Date of Publication: 15/09/2024, Impact Factor: 4.2

2. Tatsuhiro Yokoyama, Jeffrey Klenzing, Marco A. Milla, Claudia Stolle & Duggirala Pallamraju , 2024,
Special issue “16th International Symposium on Equatorial Aeronomy (ISEA-16), 2022”, Earth, Planets,
and Space, Date of Publication: 02/09/2024, Impact Factor: 3.0

Planetary Sciences Division [2]

1. S Vijayan, KB Kimi, Anil Chavan, R Aditi, U Thahira, V Rama Subramanian, Rishitosh K Sinha, Santosh
Vadawale, M Shanmugam, NPS Mithun, Arpit R Patel, S Amit Basu, KV lyer, K Suresh, Ajay Prashar, G
Rima, Anil Bhardwaj, 2024, Chandrayaan-3 landing site evolution by South Pole-Aitken basin and other
impact craters, Icarus, Date of Publication: 24/09/2024, Impact Factor:

2. K. Durga Prasad and G. Ambily, 2024, Effect of COVID-19 global lockdown on our Moon, Monthly
Notices of the Royal Astronomical Society: Letters, Date of Publication: 18/09/2024, Impact Factor: 4.8
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Theoretical Physics Division [5]

1. Anupam Ghosh, Partha Konar , 2024, Unveiling desert region in inert doublet model assisted by Peccei-
Quinn symmetry, JHEP 09 (2024) 104, Date of Publication: 18/09/2024, Impact Factor: 5

2. Saumyen Kundu, Sudipta Show, Partha Konar, Prasanta Kumar Das , 2024, Jet substructure probe to
freeze-in dark matter in alternative cosmological background, The European Physical Journal Special
Topics (EPJ ST) (2024), Date of Publication: 16/09/2024, Impact Factor: 2.6

3. Akanksha Bhardwaj, Partha Konar, Vishal S. Ngairangbam, 2024, Foundations of automatic feature
extraction at LHC — point clouds and graphs, The European Physical Journal Special Topics (EPJ ST)
(2024), Date of Publication: 11/09/2024, Impact Factor: 2.6

4. Namit Mahajan, Dayanad Mishra, 2024, , Phys. Rev. D 110, 053003 (2024), Date of Publication:
05/09/2024, Impact Factor:

5. Labh Singh, Monal Kashav and Surender Verma, 2024, Minimal type-| Dirac seesaw and leptogenesis
under A4 modular invariance, Nuclear Physics B, Date of Publication: 02/09/2024, Impact Factor: 2.5
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Ms. Malika Singhal, SRF, Atomic, Molecular and Optical Physics division of PRL has received The Best
Oral Presentation Award in the "UK Luminescence and electron Spin Resonance Dating Meeting
(UKLum-2024)" held at Oxford, UK during 11-13 September 2024.

Dr. Suryansh Dongre, PDF, Atomic, Molecular and Optical Physics Division of PRL has received The Best
Oral Presentation Award at the "International Conference on Next-Generation Materials and devices
(ICNMD-2024)" organized by the Department of Physics, Kalasalingam Academy of Research and
Education, Srivilliputtur, Tamilnadu during 01to 03 August 2024

Ms. Shreya Mehta, SRF, Geosciences Division of PRL has received The Best Poster Presentation Award
at the national conference on “Women in Geosciences: Opportunities, Challenges and
accomplishments"” organized by National Center for Earth Science Studies (NCESS), Ministry of Earth
Sciences Govt. of India, Thiruvananthapuram during 02-04 September 2024.

1. Mr. Christopher Francis Paul Park from School of Earth and Planetary Science, Curtin University,
Perth, Australia visited PRL on 03.09.2024 for scientific discussion to explore potential collaboration with
PRL & interactions with Scientists and Research Scholars.

2. Mr. Douglas Adam from Elemental Scientific Lasers, United Kingdom visited PRL during 09.09.2024 to
13.09.2024 in connection with repair and servicing of the Femtosecond Laser Ablation System.

3. Prof. Saurabh Basu of Indian Institute of Technology, Guwahati visited PRL, Ahmedabad on 18.09.2024
for delivering a talk.

4. Mr. Omatsu Takashige from Molecular Chirality Research Centre, Chiba University, Japan visited PRL
during 24.09.2024 to 27.09.2024 in connection with Scientific discussion and interaction with PRL
Scientists and Research Scholars.

5. Dr. Andreyev Oleksiy of Ms. RAITH BV, Netherlands visited PRL from 24.09.2024 to 10.10.2024 in
connection with installation of Ultra High Resolution Electron Beam Lithography System and impart of
training to the concerned staff.

6. Dr. Ranadeep Sarkar, Postdoctoral Fellow from Space Physics Department, University of Helsinki
visited Udaipur Solar Observatory on 30.09.2024 to deliver a talk.

7. Fifteen persons visited Mount Abu Observatory during September 2024.
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Hearty welcome to our new members

NAME: DR. ALOK KUMAR RANJAN

DESIGNATION: POST DOCTORAL FELLOW

DATE OF JOINING: 17.09.2024

DIVISION/AREA: SPACE & ATMOSPHERIC SCIENCES
DIVISION

NAME: DR. SIBIN SEBASTIAN
DESIGNATION: POST DOCTORAL FELLOW
DATE OF JOINING: 18.09.2024

DIVISION: GEOSCIENCES DIVISION

NAME: MS. AASTHA KUMAYU

DESIGNATION: PROJECT ASSOCIATE-I-JC-BOSE-
SAH

DATE OF JOINING: 19.09.2024

DIVISION: PLANETARY SCIENCES DIVISION

NAME: MS. TANUSHREE KAR

DESIGNATION: PROJECT ASSOCIATE-I-JC-BOSE-
SAH

DATE OF JOINING: 23.09.2024

DIVISION: PLANETARY SCIENCES DIVISION
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Name of the employee Dr. R. D. Deshpande

Designation at the time of
superannuation Senior Professor

Date of Birth 29.09.1964
Date of Joining PRL 21.02.1989

Date of Superannuation 30.09.2024
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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
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Follow PRL on Social Media

https://x.com/PRLAhmedabad

ﬁ 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.threads.net/@prl1947

PRL Contact

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

[m5RE] [

= :

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 $ — 9at: director@prl.res.in
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