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yield. This developed method possesses several advantages such as its quick reaction time, wide substrate
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products, enhancing their possible potential applications in medicinal chemistry, material science, and
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Abstract: BackgroundUnintended pregnancy and short Interpregnancy Interval (IPI) are believed to have
detrimental effects on child survival. To reduce infant mortality through improved Family Planning (FP), a
better understanding of factors driving pregnancy intention, IPI and postpartum contraception uptake and
how this decision affects infant survival is needed. Thus, this paper aimed to examine the effects of
pregnancy intention, IPI and postpartum contraception uptake on infant mortality in India.MethodsData
were drawn from the 2015-16 and 2019-21 National Family Health Survey (NFHS). The main outcome
measure was infant mortality. The key exposure variables were pregnancy intention, IPI and postpartum
contraception uptake. To fulfil the study objective, a time-to-event approach was applied to the analysis
using the Kaplan-Meier survival function, Log-Rank Chi-square test and Cox-Proportional Hazard (Cox-
PH) model.ResultsThe results showed that the proportion of infants WHO died during the first year after
birth declined by only 0.4%, from 3.8% in 2015-16 and 3.4% in 2019-21. The Cox-PH models revealed
strongly significant associations between pregnancy intention, IPI, and postpartum contraception uptake
with infant mortality in both NFHS rounds, even after controlling for socio-economic, demographic and
program-related factors. Besides, mother's age at last birth, parity, antenatal visits, place and mode of
delivery, postnatal check-up, breastfeeding, distance to nearest health facility, media exposure, level of
education, religion, caste, wealth index, place and region of residence emerged as significant factors
associated with infant mortality.ConclusionThe findings of this paper reinforced an inescapable need for
implementing effective programmatic interventions for the quality of FP counselling and monitoring to
enhance postpartum modern contraception uptake as a way of helping young women to avert unintended
pregnancy and achieve optimal IPI that would eventually lead to improving child survival among infants in
India.
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Abstract: The state of Rajasthan, with its arid and semiarid climate, has made significant advancements in
irrigation after the green revolution. This research offers a comprehensive spatio-temporal analysis of
irrigation development in Rajasthan, examining the dynamic shifts in irrigation patterns, sources and their
compound annual exponential growth rates (CAEGRs), and assessing the impact of various sources of
irrigation on the net sown area (NSA). Currently, almost three-fourths of irrigated areas use groundwater
sources. Over the last decade, tubewell irrigation has expanded most rapidly (CAEGR: 2.5%), followed by
canal irrigation (2.2%), whereas tank irrigation has sharply declined (-2.6%). Furthermore, tubewell
irrigation utilization significantly impacts the NSA, especially during the Rabi season in western Rajasthan.
However, this increase in groundwater irrigation has an environmental cost in terms of a significant decline
in the groundwater level, particularly in districts with relatively high levels of tube-well irrigation. Business,
as usual, is not sustainable, as depleting groundwater resources will adversely affect food security in the
region. The Rajasthan experience emphasizes exploring the balance between short-term agricultural gains
and the protection of critical ecosystems. It also offers vital lessons for dry and semiarid regions around the
world that are facing similar challenges.
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Abstract: Supercapacitors are promising energy storage devices, offering a unique combination of high
energy and power densities. This study systematically investigated the synergistic effect of a Ti3C2Tx-
MXene quantum dot (MQD)/ nanosheet hybrid on supercapacitor performance. Ti3C2Tx MQDs are
synthesized through a two-step process: first, Ti3C2Tx MXene 2D sheets are prepared via acidic etching of
precursor materials. A combined hydrothermal (water-based) and solvothermal (ethanol-based) treatment at
150 degrees C reduces the sheet size, producing MQDs. The electrochemical performance of the MQD/
nanosheet hybrid was evaluated via a three-electrode configuration with 1 M H2SO4 as the electrolyte.
Galvanostatic charge-discharge (GCD) tests at current densities ranging from 1 to 5 Ag-1 revealed a
significant improvement in the specific capacitance under all tested conditions. Similarly, CV at scan rates
of 10-200 mVs- 1 demonstrated an enhanced charge storage capability and superior rate performance, which
was attributed to the synergistic effects of the MQDs. EIS confirmed the reduced chargetransfer resistance
and excellent capacitive behavior across a wide frequency range. The enhancement in the results is due to
the high surface area, remarkable electrical conductivity, and abundant electrochemically active sites of the
MQDs. This study highlights the potential of Ti3C2Tx MQD/nanosheet hybrids as high-performance
materials for next-generation supercapacitors, paving the way for their integration into advanced energy
storage systems.
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Abstract: The global rise of antimicrobial resistance (AMR) underscores the urgent need for novel
antibacterial agents, particularly those based on two-dimensional (2D) nanomaterials, such as graphene
oxide (GO). In this study, GO was synthesized from graphite using an improved Hummer's method
optimized for scalability, safety, and environmental sustainability. The protocol eliminates hazardous sodium
nitrate and substitutes highly corrosive sulfuric acid with milder phosphoric acid, which serves dual roles as
an oxidizing and intercalating agent. This facilitates edge and surface etching, resulting in an oxo-
functionalized GO with high aqueous stability and uniform dispersion. The antibacterial efficacy of the
synthesized GO was evaluated against two Gram-positive bacteria, Enterococcus faecalis (ATCC 29212)
and Staphylococcus aureus (ATCC 29213). The concentration and time-dependent killing efficacy of GO
demonstrated the rapid killing of 5 log10 CFU/mL bacterial cells at 200 mu g/mL within 1 h. The biofilm
eradication potential of GO was explored, where similar to 92% reduction in biofilm cell viability was noted
at 100 mu g/mL against both bacteria. The oxidative stress induction was assessed by Ellman's assay, and a
concentration-dependent loss of glutathione was noted up to 36.01% at 200 mu g/mL. The membrane
permeabilization ability was analyzed by the propidium iodide (PI) uptake assay, where significant
permeabilization was observed at 50 mu g/mL or higher. The antibacterial mechanisms were further
corroborated by atomic force microscopy and scanning electron microscopy, which revealed the



morphological distortions attributed by the nanoknife-like edges of GO. The hemolytic assay against mice
red blood cells indicated minimum to negligible toxicity of GO when tested up to 400 mu g/mL, confirming
its safety toward mammalian cells. Overall, these findings reinforce the potential of this safely synthesized
GO as a multifunctional nanomaterial with significant potential for biomedical applications like
antimicrobial coatings and wound dressings and for environmental applications including water purification
and disinfection.

Accession Number: WOS:001608255100001
PubMed ID: 41150896

Language: English

Document Type: Article; Early Access

Addresses: [Singh, Anjali; Mitra, Sayani; Mukhopadhyay, Kasturi] Jawaharlal Nehru Univ, Sch Environm
Sci, Antimicrobial Res Lab, New Delhi 110067, India.

[Mahapatra, Soumyasri Nikhilesh; Yadav, Nisha; Lochab, Bimlesh] Shiv Nadar Inst Eminence, Sch Nat Sci,
Dept Chem, Mat Chem Lab, Gautam Buddha Nagar 201314, Uttar Pradesh, India.

Corresponding Address: Mukhopadhyay, K (corresponding author), Jawaharlal Nehru Univ, Sch Environm
Sci, Antimicrobial Res Lab, New Delhi 110067, India.

E-mail Addresses: kasturim@mail.jnu.ac.in

Affiliations: Jawaharlal Nehru University, New Delhi

Publisher: AMER CHEMICAL SOC

Publisher Address: 1155 16TH ST, NW, WASHINGTON, DC 20036 USA
Web of Science Index: Science Citation Index Expanded (SCI-EXPANDED)
Web of Science Categories: Chemistry, Multidisciplinary; Chemistry, Physical; Materials Science,
Multidisciplinary

Research Areas: Chemistry; Materials Science

IDS Number: 9KC4D

ISSN: 0743-7463

eISSN: 1520-5827

29-char Source Abbrev.: LANGMUIR

ISO Source Abbrev.: Langmuir

Source Item Page Count: 12

Funding:

Funding Agency Grant Number
Indian Council of Medical Research |35/10/2022-NANO/BMS

This study was supported by a grant from the Indian Council of Medical Research (ICMR, No. 35/10/2022-
NANO/BMS) to K.M. and B.L. The authors would also like to acknowledge Advanced Instrumentation
Research Facility, Jawaharlal Nehru University, New Delhi, India, for AFM analysis. We cordially thank
Saroj K. Jha for his technical help during AFM image acquisition. The authors would also like to express
their gratitude to Dr. Balaji Birajdar, Karambir Singh, and Abhimanyu, Special Centre for Nanoscience,
Jawaharlal Nehru University, New Delhi, for their support and guidance during SEM analysis. We thank Dr.
Madhuri Singh (SES, JNU) for letting us use the instruments obtained from her DST WOS-A (SR/WOS-A/
LS-36/2018) grant. A.S. is thankful to NFSC for the Senior Research Fellowship and contingency. S.N.M. is
thankful to the Shiv Nadar Institution of Eminence for the PhD fellowship.

Output Date: 2025-11-11




Record 7 of 56

Title: Socioecological Vulnerability to Climatic and Nonclimatic Stressors across Different Agroclimatic
Zones in the Indian Himalaya

Author(s): Phartiyal, M (Phartiyal, Mahika); Sharma, S (Sharma, Sanjeev)

Source: WEATHER CLIMATE AND SOCIETY Volume: 17 Issue: 4 Pages: 593-611 DOI: 10.1175/
WCAS-D-25-0004.1 Published Date: 2025 OCT

Times Cited in Web of Science Core Collection: 0
Total Times Cited: 0

Usage Count (Last 180 days): 1

Usage Count (Since 2013): 1

Cited References: Aase TH, 2013, MT RES DEV, V33, P4, DOI 10.1659/MRD-JOURNAL-D-12-00025.1
Adger WN, 2006, GLOBAL ENVIRON CHANG, V16, P268, DOI 10.1016/j.gloenvcha.2006.02.006
Arora R. K., 1995, Himalayan Biodiversity, V2, P39

Aryal S, 2018, ENVIRON DEYV, V25, P73, DOI 10.1016/j.envdev.2017.09.001

Asfaw S, 2016, FOOD SECUR, V8§, P643, DOI 10.1007/s12571-016-0571-0

Banerjee S., 2015, Handbook of Climate Change Adaptation, P151, DOI [10.1007/978-3-642-38670-1 99,
DOI 10.1007/978-3-642-38670-1 99]

Berkes F, 1994, BEIJER DISCUSSION PA, V52

Bhatta Laxmi D., 2015, International Journal of Biodiversity Science Ecosystem Services & Management,
V11, P145, DOI [10.1080/21513732.2015.1027793, 10.1080/21513732.2015.1027793]

Borah N., 2018, Glimpses of Traditional Societies and Their Knowledge Systems in Indian Himalayan
Region

Census of India, 2011, National Population Register & Socio Economic and Caste Census

Chandra R, 2021, Asia-Pacific Journal of Rural Development, V31, P172, DOI
[10.1177/10185291211069753, 10.1177/10185291211069753, DOI 10.1177/10185291211069753]
Chauhan N, 2020, ENVIRON DEYV, V33, DOI 10.1016/j.envdev.2020.100506

Chauhan N, 2020, HUM ECOL RISK ASSESS, V26, P2628, DOI 10.1080/10807039.2019.1675494
Cutter SL, 2003, SOC SCI QUART, V84, P242, DOI 10.1111/1540-6237.8402002

Datta P, 2022, Environmental Challenges, V7, P100462, DOI [10.1016/j.envc.2022.100462, 10.1016/
j.enve.2022.100462, DOI 10.1016/J.ENVC.2022.100462]

DES, 2022, Statistical diary 2021-22

DES, 2017, Statistical diary 2016-17

DHB, 2011, District Census Handbook

Eakin H, 2006, ANNU REV ENV RESOUR, V31, P365, DOI 10.1146/annurev.energy.30.050504.144352
Englund M, 2023, FRONT CLIM, V5, DOI 10.3389/fclim.2023.1038883

Fischer AP, 2018, LANDSCAPE URBAN PLAN, V177, P138, DOI 10.1016/j.landurbplan.2018.05.001
Ford JD, 2010, WIRES CLIM CHANGE, V1, P374, DOI 10.1002/wcc.48

Gairola S., 2008, AFR J PLANT SCI, V2, P42, DOI DOI 10.5897/AJPS.9000126

GALLOPIN GC, 1989, INT SOC SC1J, V41, P375

Gallopin GC, 2006, GLOBAL ENVIRON CHANG, V16, P293, DOI 10.1016/j.gloenvcha.2006.02.004
Gerlitz JY, 2017, CLIM DEV, V9, P124, DOI 10.1080/17565529.2016.1145099

Gerlitz JY, 2012, CAN J DEV STUD, V33, P250, DOI 10.1080/02255189.2012.689613

Ghimire Y. N., 2010, Householdlevel vulnerability to climate change in the mountainous regions of Nepal
Gopirajan ATS, 2021, HUM ECOL RISK ASSESS, V27, P1568, DOI 10.1080/10807039.2020.1861427
Grét-Regamey A, 2012, MT RES DEV, V32, pS23, DOI 10.1659/MRD-JOURNAL-D-10-00115.S1
Gupta AK, 2020, ECOL INDIC, V109, DOI 10.1016/j.ecolind.2019.105787

Gupta AK, 2019, ECOL INDIC, V106, DOI 10.1016/j.ecolind.2019.105512

Hahn MB, 2009, GLOBAL ENVIRON CHANG, V19, P74, DOI 10.1016/j.gloenvcha.2008.11.002
Haridas MKM, 2018, CURR SCI INDIA, V114, P2504, DOI 10.18520/cs/v114/i112/2504-2512



Holand IS, 2011, NORSK GEOGR TIDSSKR, V65, P1, DOI 10.1080/00291951.2010.550167
International Centre for Integrated Mountain Development, 2011, INT C GREEN EC SUST
Jha SK, 2021, MITIG ADAPT STRAT GL, V26, DOI 10.1007/s11027-021-09974-1

Jha Shashidhar Kumar, 2021, Indian Forester, V147, P106, DOI 10.36808/i1f/2021/v14712/154233
Kandel P, 2018, ECOSPHERE, V9, DOI 10.1002/ecs2.2121

Kelly PM, 2000, CLIMATIC CHANGE, V47, P325, DOI 10.1023/A:1005627828199

Khattri MB, 2021, International Journal of Anthropology and Ethnology, V5, DOI [10.1186/
s41257-020-00039-w, 10.1186/s41257-020-00039-w, DOI 10.1186/S41257-020-00039-W]
Koirala S., 2015, M.S. thesis

Kok M, 2016, REG ENVIRON CHANGE, V16, P229, DOI 10.1007/s10113-014-0746-1
Konchar KM, 2015, J ETHNOBIOL, V35, P449, DOI 10.2993/0278-0771-35.3.449

Ks S, 2016, Journal of Geology & Geophysics, V5, DOI [10.4172/2381-8719.1000258,
10.4172/2381-8719.1000258, DOI 10.4172/2381-8719.1000258]

Kumar Gopendra., 2005, Geology of Uttar Pradesh and Uttaranchal, P383

Kumar P, 2021, SUSTAINABILITY-BASEL, V13, DOI 10.3390/sul13147525

Liu JG, 2007, SCIENCE, V317, P1513, DOI 10.1126/science.1144004

Madhura RK, 2015, CLIM DYNAM, V44, P1157, DOI 10.1007/s00382-014-2166-9

Madhuri, 2014, JAMBA-J DISASTER RIS, V6, DOI 10.4102/jamba.v6il.127

Maikhuri RK, 2017, INT J DISAST RISK RE, V25, P111, DOI 10.1016/}.ijdrr.2017.09.002
Maikhuri R. K., 2001, Environmentalist, V21, P23, DOI 10.1023/A:1010638104135

Mani S. C., 2013, Status paper on rice in Uttarakhand

Mukherjee A., 2016, Conservation Agriculture: An Approach to Combat Climate Change in Indian
Himalaya, P257, DOI DOI 10.1007/978-981-10-2558-7 10

Nandy S. N., 2000, Indian Himalaya: A demographic database

Negi GCS, 2012, TROP ECOL, V53, P345

O'Brien K, 2007, CLIM POLICY, V7, P73, DOI 10.1080/14693062.2007.9685639

Ogra MV, 2015, EARTH SYST DYNAM, V6, P505, DOI 10.5194/esd-6-505-2015

Olsson L, 2018, ECOL SOC, V23, DOI 10.5751/ES-10333-230326

Ostrom E, 2009, SCIENCE, V325, P419, DOI 10.1126/science.1172133

Pal D. P,, 2011, 19 INT INP OUTP C

Pandey R, 2017, ECOL INDIC, V79, P338, DOI 10.1016/j.ecolind.2017.03.047

Pandey R, 2015, Change and Adaptation in Socio-Ecological Systems, V2, DOI [10.1515/cass-2015-0003,
10.1515/cass-2015-0003, DOI 10.1515/CASS-2015-0003]

Pandey R, 2014, SMALL-SCALE FOR, V13, P267, DOI 10.1007/s11842-013-9253-3

Pandey R, 2012, MITIG ADAPT STRAT GL, V17, P487, DOI 10.1007/s11027-011-9338-2
Pandey R, 2015, APPL GEOGR, V64, P74, DOI 10.1016/j.apgeog.2015.09.008

Panthi J, 2016, REG ENVIRON CHANGE, V16, P1121, DOI 10.1007/s10113-015-0833-y
Pathak D., 2010, ICIMOD Tech. Rep. 5

Petrosillo 1., 2015, Encycl. Ecol, V4, P419, DOI [DOI 10.1016/B978-0-12-409548-9.09518-X, 10.1016/
B978-0-12-409548-9.09518-X]

Ramakrishnan PS, 2007, CURR SCI INDIA, V92, P308

Raushan R., 2015, J. Regional Dev. Plann., V4, P13

Rautela P., 2015, Int. J. Sci. Technol., V4, P395

Rawal RS, 2018, TROP ECOL, V59, P225

Revadekar JV, 2013, INT J CLIMATOL, V33, P199, DOI 10.1002/joc.3418

Sabin T P., 2020, Assessment of climate change over the Indian region: A report of the Ministry of Earth
Sciences (MoES), Government of India, P207, DOI [10.1007/978-981-15-4327-2 11, DOI
10.1007/978-981-15-4327-2_11]

Sandhu H, 2015, AMBIO, V44, P297, DOI 10.1007/s13280-014-0569-9

Satendra A. K., 2014, Uttarakhand Disaster 2015

Scoones 1., 1998, Working Paper - Institute of Development Studies, University of Sussex



Sekhri S, 2020, ECOL INDIC, V118, DOI 10.1016/j.ecolind.2020.106700

Sharma CM, 2009, MT RES DEYV, V29, P308, DOI 10.1659/mrd.00018

SHM, 2019, Government of Uttarakhand

Shrestha UB, 2012, PLOS ONE, V7, DOI 10.1371/journal.pone.0036741

Gopirajan ATS, 2022, ENVIRON DEV SUSTAIN, V24, P1532, DOI 10.1007/s10668-021-01527-5
Shukla R, 2019, CLIMATIC CHANGE, V152, P103, DOI 10.1007/s10584-018-2314-z

Shukla R, 2018, DEV PRACT, V28, P318, DOI 10.1080/09614524.2018.1420140

Shukla R, 2016, APPL GEOGR, V74, P182, DOI 10.1016/j.apgeog.2016.07.013

Simane B, 2016, MITIG ADAPT STRAT GL, V21, P39, DOI 10.1007/s11027-014-9568-1

Simoes AF, 2010, ENVIRON SCI POLICY, V13, P801, DOI 10.1016/j.envsci.2010.08.005

Singh GS, 1997, ] SUSTAIN AGR, V9, P25, DOI 10.1300/J064v09n02_04

Singh JS, 2006, CURR SCI INDIA, V90, P784

Singh RD, 2016, CURR SCI INDIA, V111, P398, DOI 10.18520/cs/v111/i12/398-403

Singh SP, 2015, MT RES DEYV, V35, P401, DOI 10.1659/MRD-JOURNAL-D-15-00045

Solomon S, 2007, AR4 CLIMATE CHANGE 2007: THE PHYSICAL SCIENCE BASIS, P1
Sullivan C, 2005, WATER SCI TECHNOL, V51, P69, DOI 10.2166/wst.2005.0111

Suresh Babu K. V., 2016, Sustainable Dev. World Ecol., V17, P225

Tate E, 2012, NAT HAZARDS, V63, P325, DOI 10.1007/s11069-012-0152-2

Tewari VP, 2017, FOR ECOSYST, V4, DOI 10.1186/s40663-017-0100-4

Tiwari PC, 2000, LAND USE POLICY, V17, P101, DOI 10.1016/S0264-8377(00)00002-8

Tran LT, 2010, APPL GEOGR, V30, P191, DOI 10.1016/j.apgeog.2009.05.003

Tse-Ring K., 2010, Climate Change Vulnerability of Mountain Ecosystems in the Eastern Himalayas, P1
Turner BL 11, 2003, P NATL ACAD SCI USA, V100, P8074, DOI 10.1073/pnas.1231335100
Uniyal A, 2013, CURR SCI INDIA, V105, P1472

Upgupta S, 2015, CLIM RISK MANAG, V10, P63, DOI 10.1016/j.crm.2015.08.002

Wasson RJ, 2013, QUATERNARY SCI REV, V77, P156, DOI 10.1016/j.quascirev.2013.07.022
Wester P, 2019, HINDU KUSH HIMALAYA ASSESSMENT: MOUNTAINS, CLIMATE CHANGE,
SUSTAINABILITY AND PEOPLE, P1, DOI 10.1007/978-3-319-92288-1

WIDAMAN KF, 1993, MULTIVAR BEHAV RES, V28, P263, DOI 10.1207/s15327906mbr2803 1
Wu N, 2014, J MT SCI-ENGL, V11, P1342, DOI 10.1007/s11629-014-3038-9

Xu JC, 2009, CONSERYV BIOL, V23, P520, DOI 10.1111/j.1523-1739.2009.01237.x

Yadav RP, 2017, INT J SUST DEV WORLD, V24, P545, DOI 10.1080/13504509.2016.1239233

Cited Reference Count: 109

Abstract: The socioecological systems (SESs) in the Himalayan region are highly diverse and complex due
to spatial heterogeneity arising from variations in topography, ecology, climate, altitude, livelihoods, and
sociocultural factors. Coupled social and ecological processes in these systems exhibit significant
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Abstract: Mercury is one of the most toxic environmental elements and poses significant health risks to
humans and other animals. Therefore, the selective detection of mercury in environmental and biological
settings is of critical importance. This study presents an iridium(I1I) complex probe (Ir1), constructed with
two cyclometalating 2-phenylquinoline ligands and an N,N-donor 2,2'-bipyridine-4,4'-diboronic acid as the
ancillary ligand for "turn-off" luminescent sensing of Hg2+ ions. The boronic acid groups, strategically
incorporated into the bipyridine ligand, serve as the reaction sites, enabling a rapid and selective
transmetalation with Hg2(+), resulting in decreased luminescence. Ir1 shows a detection limit of 26.5 mu M
toward Hg2(+) in aqueous media over a wide pH range (4-9) and retains selectivity in the presence of
competing metal ions. Confocal fluorescence microscopy confirmed that Irl accumulates predominantly in
the mitochondria and lysosomes of living cells, where it exhibits Hg2(+)-dependent luminescence
quenching. This organelle-specific targeting is particularly relevant due to mercury's high affinity for thiol-
rich proteins in these compartments, making Irl a valuable tool for intracellular mercury monitoring.
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gradient enhances the growth of the R-T instability in diffusive quantum plasma. It is found that the
propagating transverse shear wave mode in strongly coupled fluid turns into R-T instability in the presence
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becomes R-T unstable. In the kinetic regime, instability is inevitable, although viscosity and thermal
diffusivity act to suppress the instability. Similarly, viscosity and thermal diffusivity exhibit dissipative
effects in the hydrodynamic limit and can even completely suppress the growth rate in the higher
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Abstract: The north-western continental margin of India (NWCMI) is juxtaposed with onshore supra-
subduction zone (SSZ) type ophiolitic complexes (e.g. the Muslim Bagh and Bela) linked with protracted
convergence between Indian and Eurasian plates. Prior studies envisaged that these N-S trending SSZ
complexes, likely extend further south into the Arabian Sea. However, paucity of offshore basement
sampling has impeded in-depth investigations into such propositions. In view of the recent findings from the
scientific ocean drilling and coring in the Laxmi Basin (LB) of the northern Arabian Sea, here we assess
offshore continuation of the onshore SSZ ophiolite complexes. We employ new geochemical and first report
of Re-Os isotopic signatures of the LB basement from Site U1457 of the IODP Expedition 355. We report
that the geochemical characteristics of the LB volcanics show unambiguous signatures of SSZ crust. These
include low TiO2 (0.63-1 ppm), low Zr (<50 ppm), low Ti/V ratios (10-20) and uniform patterns of
progressive depletion in high field strength elements, with typical negative anomalies of Nb and Zr, coupled
with progressive enrichments in large ion lithophile elements (K, Rb, Sr and Ba). Using robust classification
diagrams, the LB volcanics are categorised as forearc basalts (FAB) and boninitic FAB (B-FAB). The novel
Re-Os isotope data from the Site U1457 show Re concentrations varying between 1.37 and 1.97 (ppb) and
very low Os concentrations (0.06-0.18 ppb). The positive linear trend between suprachondritic Os-187/
Os-188 ratios (0.1683-0.2484) with subduction derived fluid elements implies modification of original Os
during subduction initiation process. Further, comparisons of ophiolites from NWCMI and Laxmi Basin
allow us to infer that the onshore SSZ ophiolite belt continues into the Arabian Sea, at least till the LB. Our
new findings would have significant implications towards paleo plate reconstructions of the final Gondwana
dispersal.
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Abstract: A grounded meminductor emulator (MIE) with only five metal-oxide-semiconductor field-effect
transistor (MOSFET) is proposed. Out of the five MOSFETs, three NMOS transistors and two PMOS
transistors is proposed. The architecture uses an active gyrator topology in which one MOSFET (NMOS),
which serves as a MOS capacitor, displays memory behavior and inductive properties as well. The MOS
capacitor in the circuit eliminates the need for passive components. Its performance robustness has been
validated through extensive analysis such as non-volatility test, thermal stability, tunability, Monte Carlo
simulations, and process corner evaluations. Simulations are conducted using 90 nm GPDK CMOS
technology on the Cadence Virtuoso Spectre (CVS) tool. The proposed design achieves a static power
consumption of 2.52 mW, dynamic power of 3.23 mW (at +/- 0.8V, \documentclass[12pt]{minimal}
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\setlength {\oddsidemargin} {-69pt} \begin{document}$$\mu m<">2§$\end {document}. It maintains stable
operation up to 200 MHz and has been validated experimentally up to 850 kHz using ALD1116/1117
MOSFET arrays. The divergence between simulated (200 MHz) and experimental (850 kHz) bandwidths is
attributed to discrete-prototype non-idealities: higher device capacitances in ALD arrays, SOIC lead
parasitics, breadboard wiring capacitance, and measurement loading. Practical implementations in adaptive
learning systems and chaotic oscillator circuit further demonstrate its applicability in well-known nonlinear
circuits. A comparative assessment with existing meminductor emulators highlight the proposed
meminductor emulator's superior efficiency and compactness.
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Abstract: The present study investigates the photodegradation of methylene blue (MB) and rhodamine B
(RhB) using [Zr1-xTixFe204 (x = 0.00, 0.01, 0.03, 0.05)] ferrite nanoparticles as stable photocatalysts under
visible light irradiation. The synthesized ferrites are biocompatible, non-toxic, and cost-effective, making
them suitable for environmental remediation applications. In this regard, FE-SEM, XRD, UV-Visible
spectroscopy, PL, FTIR, VSM, and EDS illustrate the detailed composition and characterization of the
existing photocatalyst. X-ray diffraction (XRD) was used to verify the formation of a ferrite phase, and
calculations were made for the other crystallographic parameters and cation distribution, which revealed a
size of about 19-15 nm. X-ray photoelectron spectroscopy (XPS) confirms that Ti ions primarily substitute



into octahedral positions within an inverse spinel structure. Field emission scanning electron microscopy
(FESEM) is used to determine the microscopic image of the samples, which showed the particle size varied
between 22 and 16 nm. FT-IR characterization was carried out to figure out the functional groups
encompassed in the material. The vibrating sample magnetometer (VSM) M-H curve revealed that titanium
doping significantly influenced the material hysteresis loop as room temperature saturation magnetization
decreased from 14 emu/g to 11 emu/g. UV-Vis and PL studies assessed the spectral properties and
corresponding optical band gap. The bandgap of Ti-doped ZrFe204 nanoparticles was discovered to be
2.6-2.27 eV. The peak efficiency of photodecomposition for Methylene Blue (MB) and Rhodamine B (RhB)
is observed to be 89 % and 94 % for x = 0.05, respectively. Under optimal operational conditions, the kinetic
parameters associated with photodegradation and the experimental findings conform to the first-order kinetic
model.
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Abstract: The spatiotemporal variation of groundwater chemistry across the fastest developing urban
agglomerate is of utmost importance. It is important to identify sources of contaminants, recharge sources,
so that suitability can be ascertained. Hydrochemistry and isotopic analysis were done in parts of National
Capital Region to establish spatiotemporal variation in hydrochemistry, isotopic ratios and their suitability
for drinking and irrigation purposes. A total of 115 samples were collected and analyzed for
hydrogeochemistry and 70 samples were collected and analysed for stable isotopic ratios (delta O-18 and



delta D) during pre-monsoon (May) and post-monsoon (November) seasons of 2017, respectively. Ca2+
>Mg2+ >Na+>K+ is the order of cation abundance (mg/l) and HCO3- >Cl- >SO42- >CO2- >F- in anion
abundance in both seasons. Approximately 50% of groundwater samples in the pre-monsoon season and
35% in the post-monsoon season exhibited a dominant Ca-Mg-HCO3 hydrochemical facies. Significant
seasonal variation was observed in the concentrations of Ca-2(+), Mg-2(+), Na+, HCO3-, Cl-, and SO42-.
pH has shown significant temporal variations (p value < 0.05) between both seasons. However, significant
spatial variation in the concentration of pH, EC, TDS, Hardness, Ca2+, Mg2+, Na+, HCO3-, SO42-, Cl- and
F- have been analyzed by using ANOVA. No significant spatial differences have been observed in K+, CO2-
and NO3- in alluvium and quartzite formation. Principal Component analysis signifies that all groundwater
samples are influenced by 4 components i.e. dissolution and cation exchange process, extensive application
of fertilizer, ion exchange process, and geo-genic salinity hazard. The Water Quality Index (WQI) indicates
that, during the pre-monsoon and post-monsoon seasons, 67% and 74% of groundwater samples fell into the
excellent category, 23% and 16% into the good category, 7% and 4% into the poor category, and 5% in both
seasons were classified as very poor. Groundwater in the study area is generally characterized by higher
hardness levels. Based on Residual Sodium Carbonate and Sodium Absorption Ratio, 97% and 98% of the
groundwater samples were found to be suitable for irrigation. However, due to naturally occurring salinity,
many samples, particularly in the western regions, exhibited potential salinity hazards. The isotopic
composition of groundwater reveals distinct seasonal shifts, with pre-monsoon delta O-1(8) values showing
enrichment due to extensive evaporation, while post-monsoon samples exhibit depletion, indicating direct
infiltration of monsoonal precipitation. The pre-monsoon d-excess varies heterogeneously between 5 to -5
parts per thousand, reflecting significant evaporative losses before recharge. In contrast, the increased d-
excess in the post-monsoon season suggests the dominance of fresh rainfall infiltration with minimal
evaporation effects. The seasonal isotopic variations highlight the critical role of monsoonal recharge in
sustaining groundwater resources while also exposing the aquifer system to contamination risks from
anthropogenic activities such as landfill leachate and agricultural runoff.

These findings emphasize the need for sustainable groundwater management strategies, including the
protection of recharge zones and the implementation of artificial recharge techniques to mitigate seasonal
water quality deterioration.
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154.64 mu g/m3 in 2023, while PM10 rose from 171.12 mu g/m3 to 268.46 mu g/m3, both exceeding
NAAQS limits and posing risks to human health and the environment. The lower concentration in 2020 was
linked to reduced activities during the COVID-19 lockdowns. Chandni Chowk had the highest PM2.5 levels
in 2020, but by 2023, New Moti Bagh had become the most polluted. For PM 10, Chandni Chowk recorded
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and pre-monsoon seasons due to climatic factors. Delhi has higher PM2.5/PM10 ratios than Haryana, likely
due to greater vehicular density and industrial activity. PM2.5/PM10 ratio analysis reveals that mixed-
anthropogenic type (IIbl) and mixed dust type (IIb2) dominate the aerosols in Delhi and Haryana. The AQI
results reveal that PM2.5 is the dominant pollutant in Delhi and Haryana across all seasons (2020-2023),
with the highest values during winter, 220 and 179 days and in post-monsoon, 280 and 302 days,
respectively. The study emphasises the need for stricter emission controls, particularly in Delhi, and aligns
with SDG 11, supporting urgent policies to combat air pollution and protect community health and the
environment.
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Abstract: The development of electronic and wireless communication equipments which generates
electromagnetic radiation pollution are hazardous for human health. Ongoing research is mainly aimed to
reduce or nullify the potential long-term effects of electromagnetic pollution by using variety of absorbing
materials. In the present work, we report the microwave absorption properties of BaxSr1-xFe12019
hexaferrite nanoparticles (x = 0.0,0.1,0.5,1.0) in combination with graphene oxide (0, 2.5, 5, and 7.5 wt%)
for wide microwave frequency band range (X to Kubands: 8 GHz-18 GHz). We systematically investigated
the structural, magnetic and microwave properties of hexaferrite nanoparticles and their composites with
graphene oxide (GO). The XRD pattern of Badoped Sr hexaferrite nanoparticles matched well with the
space group P63/mmc of magnetoplumbite hexagonal crystal structure. The large ionic radius of Ba2+ (1.35
& Aring;) as compared to Sr2+(1.18 & Aring;) results in the increase in crystallite size. The FTIR spectra of
M-type hexaferrites revealed a red shift in metal-oxygen bond length with the increase of Ba doping. The
Raman spectroscopy and morphological measurements further confirmed the formation of hexaferrite phase
in all samples. The saturation magnetization gradually increases with the increase of Ba doping in Sr
hexaferrites except for x = 0.1 whereas the coercivity decreases substantially. The microwave absorption
measurements of SrFe12019 hexaferrite shows maximum reflection loss of-16.1 dB at 13.4 GHz and
effective absorption bandwidth of 1.28 GHz for 2 mm absorber thickness. The addition of graphene oxide to
Sr substituted hexaferrites enhance the reflection loss considerably up to-41.22 dB at 9.03 GHz for 3 mm
absorber thickness. The absorption bandwidth increases up to 4.7 GHz for Ba0.5Sr0.5Fe12019-7.5 GO
composite. This research demonstrates novel absorbing nanocomposites for stealth technology for military
purpose as well as reduction of electromagnetic radiation for health hazard of living beings.
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Abstract: To address the technological perspective of FeAl alloy thin films in spintronic applications, we
investigate how a 4 nm non-magnetic Ta buffer layer affects the ferromagnetic relaxation (damping) in FeAl
for varying thicknesses (7-24 nm) using ferromagnetic resonance spectroscopy (FMR). It is found that the
presence of a Ta buffer layer leads to the enhancement of Gilbert damping (alpha) from 0.0111 +/- 0.0002 to
0.0236 +/- 0.0007 (i.e., similar to 112.6% increment) compared to a bare 7 nm FeAl film. However, effective
magnetization and saturation magnetization in the Ta/FeAl (7 nm) film shows comparatively less increment
in their values, i.e., similar to 4.4% and similar to 6.6%, respectively, compared to the 7 nm FeAl film as
obtained from FMR and vibrating sample magnetometry techniques. We observed a significant increase in
alpha due to the spin pumping effect at the interface of the heavy metal Ta layer and ferromagnetic FeAl
layer. From first-principles density functional theory, the rise in alpha is qualitatively demonstrated by the
enhanced density of states at the Fermi level. Intrinsic alpha calculated from the Kambersky torque-torque
correlation model shows about six time rise in alpha with buffer layer compared to the bare 4.5 nm FeAl
film, a similar trend as obtained experimentally. This research provides guidance to tailor alpha of FeAl
through a heavy metal Ta buffer layer for application in economical spintronic devices.
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Abstract: BackgroundParkinson's disease (PD) is a progressive neurodegenerative disorder marked by the
loss of dopaminergic neurons, resulting in impaired motor control and cognitive decline. Despite current
therapies, there remains a need for more effective and multifaceted treatment strategies.ObjectiveThis study
explores the neuroprotective potential of exogenous Creatine in a Haloperidol-induced PD rat model, with a
focus on reducing elevated homocysteine levels and targeting key proteins involved in PD
pathology.MethodWe proposed a multitarget therapeutic approach, aiming to inhibit ADORAZ2A, alpha-
synuclein, and monoamine Oxidase B (MAO-B) using the same bioactive compound. RNA-seq data from
publicly available datasets (BioProject: PRINA608432; GEO: GSE145814) were analyzed to identify
dysregulated proteins and pathways associated with neuroactive ligand-receptor interaction, olfactory
transduction, and phototransduction. Using computational methods, including RNA Seq analysis, molecular
docking, MMGBSA, and ADME/T analyses, we screened for potential common ligand. Creatine showed a
higher binding affinity for the target proteins compared to Levodopa (primarily used medication against
PD), suggesting its therapeutic potential. In vivo experiments assessed the efficacy of Creatine through
behavioural testing, redox status evaluation, biochemical markers, and histological analysis.ResultThe
results potentially suggest that Creatine ameliorates motor deficits, reduces oxidative stress, and protects
neuronal integrity in PD rats. Overall, our findings indicate that Creatine acts as a promising multitargeted
approach, capable of modulating several PD-associated molecular mechanisms.ConclusionThis approach
may further be validated and pave the way for more effective, broad-spectrum treatments for Parkinson's
disease, addressing both its motor and non-motor symptoms.
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Abstract: Retinoic Acid (RA) induces differentiation and regulates gene expression through three subtypes
(alpha, beta, gamma) of the nuclear retinoid receptor heterodimer (RAR/RXR), which also function as
transcription factors. Earlier, we reported the long intergenic noncoding RNAs (LINC-RBE and LINC-
RSAS) induced by All-Trans Retinoic Acid (ATRA) in cultured primary hippocampal neurons from adult rat
brain at transcriptional and post-transcriptional levels, respectively. In this study, we report that similar to
25% of the human neuroblastoma (SH-SY5Y) cells were differentiated by 1 mu M ATRA-treatment within
72 h showing extension of neurites from spindle-shaped cells demonstrating neuronal differentiation.
Expression of RAR beta and interferon regulatory factor-1 (IRF-1) mRNAs was significantly upregulated up
to 16xfold at 10 h and 2.6xfold at 8 h by 1 mu M ATRA-treatment, respectively. This indicated activation of
the RA-signaling pathway in these cells. With a transfection efficiency of similar to 40%, overexpression of
LINC-RBE and LINC-RSAS caused similar to 34% and similar to 33% inhibition of cell proliferation,
respectively, with an increase in cell death and similar to 10% reduction in number of cells in G1-phase of
cell cycle. ATRA-treatment alone caused similar to 40% inhibition of cell proliferation, and induced similar
to 66% of cells to G1-phase arrest. Combined effect of LINC-RSAS + ATRA further enhanced inhibition of
cell proliferation by additional similar to 32%, whereas LINC-RBE, ATRA and LINC-RBE + ATRA showed
similar effects indicating distinct effects and mechanisms of their actions. Moreover, overexpression of these
IncRNAs led to fourfold increase in genomicDNA breakage/damage in these cells. Thus it showed an unique
relationship between IncRNA and RA during neuronal differentiation, most likely involving regulation of
gene expression.
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Abstract: The world is facing the problem of the water crisis, and people do not have access to a good
quantity of water that is free from any toxic chemicals and pathogens for their daily use worldwide. The
pharmaceutical waste polluted the water with access to antibiotics, pathogenic bacteria, and other poisonous
substances. The massive amount of antibiotics accelerated the resistance of bacteria to antibiotics. They
developed antibiotic resistance (ABR), which created a dangerous and perilous situation for human health
and enhanced society's economic burden. Photodegradation is an efficient and economically feasible way to
remove and break down antibiotics in H20O and CO2 molecules as a final product. So, in this work,
photocatalytic degradation of two antibiotics, ampicillin and tetracycline, is reported by taking advantage of
the catalytic activity of carbon quantum dots (CQDs). The catalytic properties of CQDs were investigated
during the photodegradation of antibiotics under UV light. With an optimized amount of CQDs, the
degradation of two antibiotics was carried out under the irradiation of UV light, and the degradation
percentage was calculated as 92% and 94% for ampicillin and tetracycline, respectively, in just 120 min.
This reaction's pseudo-first-order rate constant was determined to be 0.009 min(-1) for tetracycline and
0.006 min(-1) for ampicillin, respectively. The value of percentage degradation confirms that the antibiotics
are massively removed from the water body, and the proposed method can be utilized further in applying a
polluted water cleanup system.
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and pyrophosphate (PPi). The dPCoA is required for the biosynthesis of coenzyme A (CoA), which is a vital
cofactor in several essential biochemical reactions. PPAT enzyme from Enterobacter spp. (EbPPAT), cloned
with a 30-residue-long N-terminal tag, was purified and crystallized. The structure determination of EbPPAT
revealed the presence of six protein molecules, A, B, C, D, E, and F, in the asymmetric unit, which formed
three homodimers designated as A-B, C-D and E-F. At the N-termini of molecules B and F, 17 additional
residues belonging to the expression tag were observed. These 17-residue segments of molecules B and F
were located deep inside the PNS-binding sites of the adjacent molecules. In addition to this, six citric acid
(CIT) molecules were observed in the ATP-binding sites of all six EbPPAT molecules. Thus, the 17-mer
peptide and CIT molecules filled the substrate-binding cleft of EbPPAT completely. In order to estimate the
binding affinity, the 17-mer tag peptide was synthesized. The KD value for the 17-mer peptide was found to
be 1.7 x 10-8 M. The KD value for the CIT molecule was 2.13 x 10--5 M. These values indicated higher
binding affinities of the 17-mer peptide and CIT molecule than those of the substrates, PNS and ATP,
respectively. These results suggest that expression-tag fragments can be used to design the required peptide
inhibitors of enzymes.
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Abstract: Submarine mass transport deposits (MTDs) are sedimentary deposits formed by transporting large
amounts of sediment downslope, usually in a marine setting. Evidence of such deposits was found in the
Laxmi Basin, Arabian Sea, during the International Ocean Discovery Program (IODP) Expedition 355. The
MTDs of the Laxmi Basin include matrix-supported carbonate breccia, reworked Indus-derived sediment,
material from western Indian rivers, and some from the Deccan Traps. It is estimated to have occurred
during the Late Miocene period (similar to 11 to 9 Ma). The diverse sediment sources suggest that the region
had undergone significant sedimentary loading, contributing to instability. In this study, we conducted
foraminiferal analysis to examine the benthic foraminiferal groups within MTDs to gain insights into the
environmental conditions during deposition and subsequent reworking. Benthic foraminiferal communities
in MTDs show reduced diversity and altered abundance compared to undisturbed sediments in the region,
reflecting the stress and rapid deposition associated with mass transport events. The specific group of
species belonging to Cibicidoides, Epistominella, Gavelinopsis, and Oridorsalis taxa struggled to exist due
to changes in sediment texture, which further primed variation in the organic matter affecting the



foraminiferal food sources. The benthic foraminifera, which were considered as oxygen minimum zone
(OMZ) taxa were buried, leaving behind broken fragments during the event and affecting the region's
abundance, diversity, and community structure. The bottom water oxygen estimated in these sediments was
less than 0.7 mL/L, revealing the dysoxic conditions that altered the sediment nutrient distribution during
deposition. The diversity index shows a significant decrease during MTD, indicating that the benthic
foraminiferal community is experiencing gradual recovery or shifts in species composition over time. This
process is characterized by succession, where pioneer species colonize the new sediments before a more
stable community establishes itself. Despite the challenges, the foraminiferal and geochemical proxies
demonstrate the importance of understanding the paleoenvironmental impacts associated with MTD.
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u. We consider the microscopic dynamics for two separate choices of basic variables: Brownian dynamics
for position, Fokker-Planck dynamics for position, and momentum. In each case of the microscopic
dynamics, the time evolution of a corresponding set of collective densities {psi} has been obtained as an
exact representation. For the Brownian dynamics, noise in the Langevin equation for the director u is
multiplicative. The corresponding equation of motion for the collective number-density rho has two different
forms, respectively, for the Ito and Stratonvich interpretation of the multiplicative noise in the u equation.
Without the u variable, both forms reduce to the standard Dean-Kawasaki form. We average the microscopic
equations for the collective densities {psi} (which are, at this stage, a collection of Dirac delta functions)
over the phase space variables and obtain a corresponding set of stochastic partial differential equations for
the coarse-grained densities {psi} with smooth spatial and temporal dependence. For averaging, we use a
general local-equilibrium distribution involving an extended set of dynamical variables for the rotational
motion. The coarse-grained equations of motion for the collective densities {psi} constitute the fluctuating
nonlinear hydrodynamics (FNH) for the fluid with both rotational and translational dynamics. From the
stationary solution of the (deterministic) equation for the probability distribution P[psi], we obtain a free-
energy functional F[psi]. The F[psi]s for the different FNH descriptions with their corresponding set of {psi}
are also worked out.
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Abstract: Delivering therapeutic agents across the blood-brain barrier (BBB) remains a formidable hurdle
in the treatment of neurodegenerative diseases, which are primarily driven by mitochondrial dysfunction,
oxidative stress, and neuroinflammation. Although our understanding of these disease mechanisms has
advanced, effective treatments are still limited due to the restrictive nature of the BBB. In this context,
nanotechnology has emerged as a promising approach, offering engineered nanocarriers capable of
traversing the BBB and enabling targeted drug delivery to the brain. Amongst the various nanomaterials
explored, cerium-based nanoparticles have gained particular attention as promising candidates for
neurodegenerative disease therapy. Their multifunctionality stemming from reversible redox behaviour,



enzyme-mimicking activity, sustained antioxidant effects, and anti-inflammatory properties, combined with
their ability to penetrate the BBB and provide neuroprotection, positions them as a powerful platform for
future therapeutic strategies. This review begins with a concise overview of the shared pathological
mechanisms underlying neurodegenerative diseases, highlights BBB-related drug delivery challenges, and
discusses nanocarrier strategies for brain targeting, focusing on cerium-based nanoparticles. We then delved
into the structural features, synthesis techniques, and distinctive redox properties of cerium-based
nanomaterials, with emphasis on cerium oxide and cerium vanadate. Their therapeutic potential is explored
across Alzheimer's and Parkinson's diseases, as well as in stroke, multiple sclerosis, and glioblastoma. Key
insights into their physicochemical properties, BBB permeability, and neuroprotective mechanisms are
provided. We also address current limitations, including nanoparticle stability, toxicity, and translational
barriers, and conclude with future directions for optimizing cerium-based nanozymes in neurotherapeutics.
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Abstract: High-entropy alloy thin films (HEATFs) have garnered a lot of interest lately because of their
superior chemical and physical characteristics as well as their potential applications in a wide range of
advanced technology industries, including nano-electronics, medical, aerospace, gas sensors, and nuclear
energy. Gas sensors fabricated using HEATFs are not only stable at elevated temperatures but also crucial
for industrial safety and environmental monitoring under extreme conditions of high temperature and
radiation. Among these, the detection of nitrogen dioxide (NO?2) is of significant importance due to its
highly toxic and reactive nature. Here, the sensing response of the HEATF of NiCoCrFePd deposited using
the pulsed laser deposition technique is presented. Grazing incidence x-ray diffraction (GIXRD), energy
dispersive x-ray (EDX), x-ray photoelectron spectroscopy (XPS), scanning electron microscopy (SEM), and
x-ray reflectivity techniques are used to examine the composition, surface morphology, and structural
characteristics of HEATFs. XRD along with SEM analysis confirmed the formation of single-phase face-
centered cubic (FCC) with nanoscale granules. XPS investigation confirmed the presence of O at the
surface. The NO2 gas-sensing performance of the NiCoCrFePd HEATFs sensor is analyzed with 50-200
ppm at an elevated temperature of 130 degrees C. The observation of high sensitivity at high temperatures
and a quick response time (66 sec) indicate that NiCoCrFePd HEATFs have great potential in the effective
detection of NO2 in high-temperature environments. Thus, this study will open new avenues for the
development of HEATF-based reliable gas sensors under extreme conditions.
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Abstract: Candida Spp are predominant opportunistic fungal pathogens responsible for a broad spectrum of
infections, ranging from superficial mucosal candidiasis to life-threatening systemic diseases, particularly in
immunocompromised individuals. Its complex biology and adaptive mechanisms contribute to pathogenicity
and antifungal resistance, presenting significant therapeutic challenges. This review aimed to explore fungal
survival mechanisms that can be exploited for the development of antifungal drugs. Key structural drug
target components include the fungal cell wall, comprising beta-glucan, chitin, and the plasma membrane, as
well as ergosterol, which serve as critical targets for antifungal intervention. Biosynthesis inhibitors show
promise in compromising cell integrity. Biofilm formation, driven by quorum sensing and extracellular
matrix production, further enhances resistance to antifungal agents and host immune responses. Virulence
factors, including hyphal wall protein 1, secreted aspartyl proteinases, and phospholipases, facilitate
adhesion, invasion, and immune modulation, making them attractive targets for therapeutic development.
Additionally, stress response pathways, such as the Hsp90 calcineurin axis and oxidative stress regulators,
offer novel avenues for developing new antifungal treatments. Metabolic flexibility, involving amino acid
biosynthesis and the glyoxylate cycle, underpins fungal adaptation to the host environment and presents
further opportunities for targeted intervention. This review explores the multifaceted survival strategies of
Candida Spp. and highlights molecular pathways that can be exploited for antifungal drug development.
Advancing our understanding of these mechanisms is crucial for the development of next-generation
therapeutics that aim to overcome resistance, enhance treatment efficacy, and improve patient outcomes. A
multidisciplinary approach integrating molecular biology, pharmacology, and clinical sciences is vital for
translating these insights into effective antifungal strategies.
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Abstract: This study presents a comprehensive spectroscopic investigation of defect formation and
structural stability in polycrystalline Ce0.8Zr0.202 subjected to 1.75 MeV Xe5+ ion irradiation up to a
fluence of 1 x 10(17) ions/cm(2). Building on our earlier structural analysis of Xe-induced defects in
Ce0.87r0.202, we employ Raman spectroscopy, synchrotron-based x-ray photoelectron spectroscopy
(XPS), UV-visible diffuse reflectance spectroscopy (UV-Vis DRS), and photoluminescence (PL) to elucidate
atomic-scale structural and electronic modifications. Raman analysis reveals the emergence of Ce3+ and



oxygen-vacancy-induced distortions, evident from peak broadening and shifts associated with B-1g, F-2g,
and LO phonon modes. The extent of structural disorder is quantified from Raman intensity ratios and
FWHM broadening, revealing damage region diameters of similar to 0.31 +/- 0.03 and similar to 0.22 +/-
0.03 nm, respectively. XPS confirms the partial reduction of Ce4+ to Ce3+ and Zr4+ to Zr3+, along with
oxygen-vacancy formation that contributes to lattice relaxation and stabilization of the fluorite structure.
UV-Vis DRS measurements show a decrease in optical bandgap from 3.37 to 2.71 eV and an increase in
Urbach energy from 1.09 to 2.33 eV, indicating enhanced electronic disorder. PL intensity is quenched upon
irradiation due to increased non-radiative recombination through defect centers. These findings provide a
coherent spectroscopic framework to understand irradiation-driven redox and defect processes in
Ce0.8Zr0.202. Its retained crystallinity while accommodating high defect densities highlights its promise as
a radiation-tolerant matrix for advanced nuclear and extreme-environment applications. (c¢) 2025 Author(s).
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Abstract: We report on the interplay between atomic-scale inhomogeneity and competing magnetic phases
and their effect on the anomalous Hall effect in the layered antiferromagnet MnBi4Te7, a natural superlattice
hosting coexisting ferromagnetic and antiferromagnetic phases. Using a combination of scanning tunneling
microscopy (STM), DC and AC magnetization, and magnetotransport measurements, we reveal that intrinsic
Mn-Bi antisite defects induce strong interlayer exchange coupling, giving rise to a robust exchange bias
observed in both magnetic and Hall responses. The exchange bias undergoes a transition from asymmetric to
symmetric behavior between 2 and 6 K, indicating a temperature-driven dynamical reconfiguration of
interfacial spin structures. The training effect analysis revealed a stronger contribution of frozen spins at 2 K
compared to 6 K, with relaxation amplitude shift from-264 to +306 Oe. This sign reversal indicates a field-
induced change in interfacial coupling. The temperature dependence of longitudinal resistivity (rtho xx) and
magnetization reveals complementary behavior, indicating the coexistence of two distinct spin states near
the magnetic transition temperature. The phase-fraction-based resistivity model captures the distinct
scattering mechanisms that govern electronic transport across different magnetic regimes. Our findings offer
a direct link between microscopic disorder, interfacial magnetism, and macroscopic topological phenomena
in magnetic topological insulators.
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Abstract: The geotechnical properties of geomaterials are crucial in the design and safety assessment of
civil engineering projects. In fractured or highly weathered rock formations, it is sometimes challenging to
obtain intact samples for laboratory tests such as the Brazilian tensile strength (BTS). Hence, this study
proposes a method to estimate BTS using three easily measurable parameters: density, point load index, and
Schmidt hammer rebound number. Two predictive models, the adaptive neuro-fuzzy inference system
(ANFIS) and multiple regression analysis (MRA), were developed and evaluated. A total of 122 datasets
were used, with 111 for model training and 11 for testing. The performance of the models was assessed
using multiple statistical indices, including the variance accounted for (VAF), efficiency (E), normalized
root mean square error (NRMSE), relative root mean square error (RRMSE), correlation coefficient (R2),
and performance indices I and II (PI-I, PI-II). The ANFIS model with a generalized bell-shaped membership
function (gbellmf) achieves superior results across most metrics, whereas the triangular membership
function (trimf) yields the highest VAF. Both MRA models demonstrated good predictive ability for BTS
estimation, except for RRMSE, for which the performance was fair. To facilitate practical application, a
user-friendly, freely accessible web-based application integrating both ANFIS and MRA models was
developed, enabling BTS estimation on any device without specialized software. This represents the first



webbased implementation of such predictive models for BTS estimation, offering a rapid, cost-effective
alternative for geotechnical investigations in challenging field conditions.
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Abstract: Plants retain memories of past infections to mount a robust defense in the form of systemic
acquired resistance (SAR) during subsequent pathogen invasions. Primary infected tissues generate a group
of compounds that serve as mobile signals for SAR development. Downstream processes subsequent to
mobile signal perception are little known. Epigenetic regulator reduced systemic immunity /FLOWERING
LOCUS D (RSI1/FLD) is essential for activating SAR and functions downstream of signal perception in the
systemic tissues. Here, we show that RSI1 negatively regulates the expression of miR159b, which in turn
regulates the expression of a set of genes that control SAR development. RSI1 physically associates and
contributes to SAR-associated demethylation of H3K4me2 and H3K4me3 at the MIR159B locus.
Overexpression of miR159b suppresses SAR development, whereas SAR is exaggerated in mir159ab double
mutants and target mimic expressing STTM159 lines. Through bioinformatics and expression analysis, we
identified several targets of miR159, among which SDG14, RD19A, MYB65, MYB33, MYB120, TPST,
TIE4, CSD3, and PPDK positively regulate SAR development, whereas MYB97 and MYB104 negatively
regulate it. Altogether, our work identified a functional network of genes that activate and fine-tune SAR
development in Arabidopsis thaliana.
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Abstract: Glioblastoma (GBM) is a form of brain tumor, and the line of treatment includes the
administration of temozolomide (TMZ). Due to the short life of TMZ, high doses are recommended, which
leads to drug-induced adverse reactions. In this study, TMZ and Quercetin (QUE) loaded nanoemulsion was
developed using a Quality by Design (QbD) approach for the treatment of GBM. The efficacy of TMZ and
QUE was assessed through in silico studies, which revealed a synergistic effect of the drugs. Afterward,
cellular assays using U87 MG cell lines demonstrated that the optimal ratio of TMZ to QUE (1:8 mu g/mL)
yielded a synergistic therapeutic effect. Thus, the ratio of TMZ to QUE was considered to design the
formulation. The nanoemulsion was optimized by using a central composite rotatable design (CCRD). The
prepared nanoemulsion was characterized by a droplet size of 84.91 +/- 2.17 nm with a polydispersity index
(PDI) value of 0.20 +/- 0.01, zeta potential -7.7 +/- 0.34 mV, % transmittance of 94.16 +/- 8.05 %, etc. In
vitro drug release and ex vivo permeation studies demonstrated that a dual drug-loaded nanoemulsion
significantly improved drug permeation compared to the drug suspension. Furthermore, the pharmacokinetic
studies also showed significant improvement in drug plasma concentrations for improved therapeutic
efficacy. The nanoemulsion-treated groups also showed a significantly lower IC50 value, indicating greater
potency. Hence, the findings suggest that dual drug-loaded nanoemulsion could serve as an effective
approach for treating GBM.
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Abstract: This study analyzes the performance of a high-k germanium-silicon-based source-drain vertical
nanowire tunnel field-effect transistor (HK-Ge-Si-VNWTFET) for analog/radio frequency (RF) applications
under various gate dielectric materials. Ge/Si materials are chosen for the source/drain of the proposed
device to enhance the ON-state current (ION), reduce the subthreshold swing (SS), and minimize the OFF-
state current (IOFF). The objective of this analysis is to investigate the performance of various proposed
VNWTFETs under different gate dielectric conditions. High-k dielectrics (such as In203, TiO2 HfO2,
AlI203, Si3N4, Si02, and ZnO2) are used in device simulation to analyze the impact of high-k dielectrics on
heterojunctions. The incorporation of high-k HfO2 increases the tunneling of the charge carriers across the
source-channel junction, yielding ION of 2.09 x 10-5 A/mu m, IOFF of 1.8 x 10-19 A/mu m, ION/IOFF
ratio of 1.16 x 1014, SS of 11.8 mV/dec, and cutoff frequency (fT) of 833.6 GHz. The results show that the
proposed Ge-Si-based VNWTFETs provide considerable enhancements in analog/RF characteristics in
comparison to traditional Si-Si-based VNWTFETs, and they may be a more suitable substitute for upcoming
low power devices.
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Abstract: Oxetane and azetidine motifs are widely used in medicinal chemistry to enhance various
attributes such as hydrophilicity, metabolic stability, hydrophobicity, and conformational preference. These
stable structures are present in numerous bioactive compounds, including FDA-validated therapeutic agents.
This study aims to demonstrate the use of oxetane and azetidine ring systems as bioisosteric replacements
for isopropyl groups in the development of novel lead candidates. The objective is to improve
physicochemical and structural characteristics to facilitate effective molecular optimization, improve
pharmacological activity, and simplify synthetic pathways. This can ultimately increase the chances of
discovering medication that is more efficient and safer to use. We report the virtual screening of selected 14
approved drugs with a replacement of isopropyl to oxetane and azetidine group transformation, enabling
optimization for receptor binding potential and absorption, distribution, metabolism, and excretion (ADME)
properties. The results indicate that oxetane alectinib (-6.906 kcal/mol), azetidine procarbazine (-8.083 kcal/
mol), azetidine erdafitinib (-7.677 kcal/mol), oxetane anastrozole (-7.454 kcal/mol), azetidine nateglinide
(-6.686 kcal/mol), oxetane repaglinide (-7.831 kcal/mol), oxetane nilutamide (-9.649 kcal/mol), and oxetane
proguanil (-8.555 kcal/mol) have excellent molecular affinity when compared to their parent molecule. This
perspective aims to inspire medicinal chemists to explore the use of oxetane and azetidine moieties in the
development of effective drug candidates.
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Abstract: The Ganga River serves as a vital source of fresh water and holds significant cultural and
religious value in India, however, pollution has severely degraded the water quality, posing threats to human
health and ecological integrity. This study analyzes water quality trends in the Ganga River from 2017 to
2021, focusing on Uttar Pradesh, India, and evaluates the impact of the COVID-19 pandemic on water
quality parameters. Results indicated maximum fluctuations in temperature, dissolved oxygen, pH,
biochemical oxygen demand (BOD), and nitrate levels were reported 29.5-34 degrees c, 11-12.5 mg/L,
8.6-9, 560-2200 (mu mho/cm), 5.3-9.8 mg/L, 1.83-9.4 (mg/L) influenced by anthropogenic activities and
natural environmental dynamics. The correlation analysis highlights significant relationships among water
quality parameters. Strong significant positive correlations were observed between pH with fecal coliform
(0.73) and total coliform (0.80), whereas a strong negative correlation was calculated between DO with fecal
coliform (-.83) and total coliform (0.90). In addition, spatial analysis using GIS underscores the
heterogeneous distribution of water quality parameters across the Ganga River basin, emphasizing more
pollutant loads downstream which needs targeted interventions to mitigate pollution sources and ensure
sustainable water management practices. This study contributes to bridging the existing knowledge gap
regarding the dynamic evolution of water quality in the Ganga River, facilitating informed decision-making
for policy formulation and implementation to safeguard water resources for future generations.
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Abstract: There is a growing interest in coloured rice varieties due to their rich aroma and an abundance of
bioactive compounds. In this study, we performed a comparative metabolite profiling of white (IR64), red
(IC540274), and aromatic black (Chakhao Poireiton and Chakhao Amubi) rice varieties. Grain morphology
analysis revealed three-four aleurone layers in the Chakhao cultivars compared to one in IR64 and
IC540275. Proximate analysis revealed that Chakhao Poireiton and Chakhao Amubi exhibited higher levels
of proteins, lipids, and ash than IC540274 and IR64. Inductively Coupled Plasma Optical Emission
Spectroscopy (ICP-OES) revealed higher Fe and Cu in the Chakhao cultivars compared to IC540274 and
IR64, with IR64 containing the highest levels of K and Mg, and Mn being highest in IC540274. Differences
in starch granule morphology and apparent amylose content were also observed among the four cultivars.
The Total Phenolic Content (TPC), Total Flavonoid Content (TFC) and antioxidant activity were also higher
in Chakhao cultivars, followed by IC540274 and IR64. Metabolomic data analyses revealed dissimilar
profiles among the cultivars as portrayed by differential cluster patterns of metabolites in the PCA and PLS-
DA scores-plot. Ultra-high performance liquid chromatography (UPLC) showed higher concentrations of
lysine and threonine in Chakhao cultivars compared to IR64 and IC540274. Chakhao rice also exhibits
unique flavonoid profiles with abundant anthocyanins, especially kuromanin, while IR64 lacks
anthocyanins. These findings improve our understanding of the pigmented rice metabolome and highlight
Chakhao Poireiton and Chakhao Amubi as potentially valuable dietary additions/alternatives for nutritional
security due to their nutritional and nutraceutical content.
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Abstract: This research delves into the thermal transport characteristics of the novel quaternary
chalcogenide Se90-xTe5Sn5Znx (0 <= x <=9) (STSZ) network, which was prepared using the melt-
quenching method. Measurements of effective thermal conductivity (lambda e), effective thermal diffusivity
(chi e), and specific heat per unit volume (rho Cp) for twin pellets of STSZ chalcogenide glasses (ChGs)
were conducted at ambient temperature by employing the transient plane source (TPS) technique. The
observed a non-monotonous trend in the values of lambda e, chi e and rho Cp related to 3 at. mass% and 6 at
mass% of Zn concentration in the quaternary compositions accredited to the formation of higher-order cross-
linking. The two structural units at 3 at mass% and 6 at mass% of Zn are considered as critical (threshold)
compositions at which the quaternary STSZ network turns into a chemically ordered alloy. Also, the
observed discrepancies in thermal transport characteristics reliant upon composition can be connected to the
structural relaxation phenomena of the multicomponent network of STSZ. In addition, a topological
framework knowledgeable in constraint theory can provide inclusive clarification for the variations in the
thermal transport properties of the STSZ network.
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Abstract: Geochemical variations, among other factors, are attributable to air, water, and land interactions,
which are plentiful in the coastal setting. To explore the extent of these interactions in the Vypin Island,
southwest of India, three sediment cores were investigated for the mineralogical and geochemical variations.
A similar to 10 m long core from Kuzhuppilly with a 9 m thick sand deposit suggested a back-barrier ridge
condition, largely influenced by fluvial processes. Mineralogy indicated a weakly weathered character, while
geochemistry suggested arid conditions, causative of a break in sedimentation at 25-145 cm, 350-365 cm,
and 940-955 cm depths with enrichment of Fe, Ti, Zr, and Mn by removal of light-weight Si and Al-rich
material. In Chellanam and Munambam cores, characteristic clay and sand layers suggest two varied
depositions at the bottom and top, respectively. Saline and oxic depositional conditions under higher sea
levels are further complemented by presence of glauconite and kaolinite in bottom clayey sediments, found
in the inner shelf depositional setting. The sandy sediments on top are deposited under freshwater conditions
(Sr/Ba) but intruded by anoxic conditions indicated by Fe/Al values suggesting a fluvial reworking or
deposition. Chemical index of alteration delineate increasing sediment maturity trend from Kuzhuppilly to
Chellanam, and Munambam with a depositional hiatus at similar to 5.5 m depth in Munambam. Further,
glauconite and kaolinite suggest progressive weathering of deeper sediments. This study suggests that clayey
sediments were deposited under inner-shelf conditions during higher sea levels, and a trace elemental rich
layer between sand and clay proposes further sandy sediment deposition and reworking by dominant fluvial
processes during lower Sea levels under semi-arid climate. The work recognizes signatures of three arid
phases, regression episodes each and paleo-flood events supported by clay-sand mixed sediment layers.
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Abstract: Understanding the biochemical basis of salinity tolerance in naturally evolved landraces
cultivated in seawater along coastal India is key to improving elite rice (Oryza sativa L.) genotypes. We
conducted a detailed time-course metabolome profiling of two contrasting genotypes: the salt-sensitive IR64
and the salt-tolerant wild rice Pokkali. Principal component analysis revealed distinct metabolic profiles
under control and stress, with salinity inducing significant, time-dependent reprogramming. The genotypes
showed clear metabolic distinctions between early and prolonged stress phases, highlighting osmotic vs.
ionic responses. Pokkali accumulated protective metabolites like proline and glutathione, while IR64
showed elevated tricarboxylic acid cycle intermediates. Differential buildup of phytohormone precursors-
azelaic acid, phenylalanine, and tryptophan-suggested their roles in salinity response. Pokkali rapidly
restored cellular homeostasis via rapid accumulation of trehalose (4.3x), tryptophan (6.2x), proline (2.2x),
glutamate (3.2x), and hydroxyproline (3.3x). Glutamate, a central amino acid metabolism regulator,
accumulated prominently in Pokkali, whereas IR64 exhibited higher gamma-aminobutyric acid (GABA)
(9x) and phenylalanine (4x), indicating cellular stress damage. Exogenous proline application and GABA
biosynthesis inhibition confirmed their contrasting roles in stress response and genotype-specific salinity
tolerance. Our extensive metabolic dataset and salt-tolerance biomarkers offer valuable insights for
developing resilient rice cultivars for saline environments.
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Abstract: This study examines the contribution of dysregulated long non-coding RNAs (IncRNAs) to
disease progression and prognosis in breast invasive carcinoma (BRCA) and cervical squamous cell
carcinoma with endocervical adenocarcinoma (CESC) using data from The Cancer Genome Atlas (TCGA).
Comparative analyses identified both shared and cancer-specific IncRNAs linked to tumorigenesis. Survival
analysis using the Kaplan-Meier method highlighted several candidates with prognostic relevance. Notably,



FAMS83H-AS1 showed increased expression in advanced stages of BRCA and was linked with lymph node
involvement and metastatic status. Its elevated expression was associated with poor survival outcomes in
both BRCA and CESC cohorts. In contrast, IncRNAs such as FGF14-AS2, which were downregulated,
demonstrated links to tumor-suppressive mechanisms and improved survival in BRCA patients. Subcellular
localization analysis indicated predominant cytoplasmic presence of FAM83H-AS1, implying possible roles
in post-transcriptional regulation. To support our in-silico observations, we carried out qRT-PCR
experiments in breast cancer cell lines with varying degrees of aggressiveness, which confirmed the
differential expression patterns of these IncRNAs. Overall, our findings highlight the clinical importance of
IncRNA dysregulation in gynaecological cancers and point to their potential utility as biomarkers for
prognosis and targeted therapy.
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Abstract: Here, we report on controlling strain in graphene by trapping molecules at the graphene-substrate
interface and leveraging molecular dipole moments. Spectroscopic and transport measurements reveal that
strain correlates with the dipole moments of trapped molecules extending beyond their molecular sizes,
where values ranging from 1.5 to 4.9D lead to a 50-fold increase in strain and a significant rise in residual
carrier density. This has been possible by charge transfer between graphene and trapped molecules, altering
the C=C bond length and causing biaxial strain. First-principles density functional theory calculations
confirm a consistent dependence of the bending height on molecular dipole moments.
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Abstract: This study investigates the effects of 100 MeV iodine ion irradiation on zirconia-doped ceria
(Ce0.8Zr0.202) to simulate fission fragment damage in nuclear fuel at fluences up to 5 x 10(13) ions/cm(2).
X-ray photoelectron spectroscopy confirms the partial reduction of Ce4+ to Ce3+ and Zr4+ to Zr3+/Zr2+,
driven by irradiation-induced charge trapping and stabilized by oxygen vacancies. These localized electrons
distort the lattice, forming small polarons that govern the redox equilibrium and contribute to defect
tolerance. UV-Vis diffuse reflectance spectroscopy confirms narrowing of the band gap (3.42-2.85 eV) and
increase in Urbach energy from 0.93 to 1.85 eV confirmed enhancement of electronic disorder and band
tailing. Photoluminescence measurements reveal a progressive quenching of emission intensity with
increasing fluence, associated with nonradiative recombination via polaron-stabilized defect states. The
combined spectroscopic results suggest that both electronic excitation and nuclear energy loss induce a
synergistic mechanism involving polaron formation and oxygen Frenkel pair creation. This dual pathway
enables defect accommodation without structural collapse. These results demonstrate that Ce0.8Zr0.202
resists amorphization through a balance of irradiation-induced redox activity and native nonstoichiometry,
making it a strong candidate for radiation-resistant ceramics in nuclear and aerospace applications, and a
mechanistic model for defect-tolerant oxides.

Accession Number: WOS:001594608800001

Language: English

Document Type: Article; Early Access

Author Keywords: photoluminescence; SHI irradiation; UV-Vis diffuse reflectance spectroscopy; X-ray
photoelectron spectroscopy

KeyWords Plus: OPTICAL-PROPERTIES; MECHANICAL-PROPERTIES; BEAM IRRADIATION;
OXYGEN VACANCIES; GRAIN-SIZE; XPS; SURFACES; CERIA; REDUCTION; MIGRATION

Addresses: [Kumar, Vivek; Sharma, Saurabh Kumar; Singh, Yogendar; Kulriya, Pawan Kumar] Jawaharlal
Nehru Univ, Sch Phys Sci, New Delhi 110067, India.

[Sharma, Saurabh Kumar] Rensselaer Polytech Inst RPI, Dept Mech Aerosp & Nucl Engn, Troy, NY USA.
[Malik, Vivek] Indian Inst Technol, Roorkee, Uttarakhand, India.

[Grover, Vinita] Bhabha Atom Res Ctr, Chem Div, Mumbai, India.

Corresponding Address: Kulriya, PK (corresponding author), Jawaharlal Nehru Univ, Sch Phys Sci, New
Delhi 110067, India.

E-mail Addresses: pkkulriya@mail.jnu.ac.in



Affiliations: Jawaharlal Nehru University, New Delhi; Rensselaer Polytechnic Institute; Indian Institute of
Technology System (IIT System); Indian Institute of Technology (IIT) - Roorkee; Bhabha Atomic Research
Center (BARC)

Author Identifiers:
Author 'Web of Science ResearcherID| ORCID Number
Sharma, Saurabh  |[GYA-0495-2022 0000-0002-3520-9168

Kulriya, Pawan AAC-6687-2021
SHARMA, Saurabh GYA-0495-2022

Publisher: WILEY

Publisher Address: 111 RIVER ST, HOBOKEN 07030-5774, NJ USA

Web of Science Index: Science Citation Index Expanded (SCI-EXPANDED)
Web of Science Categories: Materials Science, Ceramics

Research Areas: Materials Science

IDS Number: 8QB0OC

ISSN: 0002-7820

eISSN: 1551-2916

29-char Source Abbrev.: ] AM CERAM SOC
ISO Source Abbrev.: J. Am. Ceram. Soc.
Source Item Page Count: 15

Funding:

Funding Agency Grant Number
Science and Engineering Research Board (SERB), Department of Science and CRG/2018/003937
Technology, Government of India 1623

IUAC New Delhi

The authors gratefully acknowledge the funding support from the Science and Engineering Research Board
(SERB), Department of Science and Technology, Government of India, for the CRG/2018/003937 project.
Vivek Kumar appreciates the UGC-SRF for awarding him Reference No. 1623 (CSIR-UGC NET JUNE
2019). The authors are appreciative of the stable iodine beam facility that was provided by IUAC New
Delhi. The authors thank II'T Roorkee for providing an X-ray Photoelectric Spectroscopy facility. They also
extend their gratitude to AIRF-JNU, New Delhi, for offering essential tools for synthesis and
characterization, including high-temperature furnaces and Raman Spectroscopy.

Output Date: 2025-11-11

Record 43 of 56

Title: A Computational Investigation of Phase-Dependent Anomalous Nernst Effect in Ferrimagnetic
Cr2MnSb Heusler Alloy

Author(s): Kumar, K (Kumar, Kulwinder); Sangeeta (Sangeeta); Kumar, R (Kumar, Rajesh); Kumar, R
(Kumar, Ramesh); Singh, M (Singh, Mukhtiyar); Kashyap, MK (Kashyap, Manish K.)

Source: ADVANCED THEORY AND SIMULATIONS DOI: 10.1002/adts.202500943 Early Access
Date: OCT 2025 Published Date: 2025 OCT 25

Times Cited in Web of Science Core Collection: 0
Total Times Cited: 0



Usage Count (Last 180 days): 0
Usage Count (Since 2013): 0

Cited References: Ahlawat L., 2024, IEEE Sens. J, V25

Ahlawat L, 2024, OPT LASER TECHNOL, V170, DOI 10.1016/j.optlastec.2023.110183
Alam MS, 2023, PHYS REV B, V107, DOI 10.1103/PhysRevB.107.085102

[Anonymous], 2024, Solid State Sci, V156

Bauer GEW, 2012, NAT MATER, V11, P391, DOI [10.1038/nmat3301, 10.1038/NMAT3301]
Born M., 1996, Dynamical theory of crystal lattices

Chatterjee S, 2023, PHYS REV B, V108, DOI 10.1103/PhysRevB.108.205108

Chernov ED, 2024, APPL PHYS A-MATER, V130, DOI 10.1007/s00339-024-07936-3
Galanakis I, 2007, PHYS REV B, V75, DOI 10.1103/PhysRevB.75.172405

Gomonay EV, 2014, LOW TEMP PHYS+, V40, P17, DOI 10.1063/1.4862467

Graf T, 2011, PROG SOLID STATE CH, V39, P1, DOI 10.1016/j.progsolidstchem.2011.02.001
Guin SN, 2019, NPG ASIA MATER, V11, DOI 10.1038/s41427-019-0116-z

Gupt GD, 2023, J APPL PHYS, V134, DOI 10.1063/5.0158138

Gupt GD, 2020, AIP CONF PROC, V2265, DOI 10.1063/5.0016685

Gupta S, 2019, J PHYS D APPL PHYS, V52, DOI 10.1088/1361-6463/ab3fc6

Hafner J, 2008, ] COMPUT CHEM, V29, P2044, DOI 10.1002/jcc.21057

Hazra BK, 2018, ] MAGN MAGN MATER, V448, P371, DOI 10.1016/j.jmmm.2017.04.010
Hu JF, 2020, ANN PHYS-BERLIN, V532, DOI 10.1002/andp.201900456

Ikhlas M, 2017, NAT PHYS, V13, P1085, DOI [10.1038/NPHYS4181, 10.1038/nphys4181]
Jayashire R, 2024, ] SUPERCOND NOV MAGN, V37, P117, DOI 10.1007/s10948-023-06652-y
Kakati B, 2024, ] APPL PHYS, V136, DOI 10.1063/5.0217996

KARPLUS R, 1954, PHYS REV, V95, P1154, DOI 10.1103/PhysRev.95.1154

KOHN W, 1965, PHYS REV, V140, P1133, DOI 10.1103/PhysRev.140.A1133

Kumar R, 2023, EUR PHYS J PLUS, V138, DOI 10.1140/epjp/s13360-023-04179-8

Labidi S, 2021, SPIN-SINGAPORE, V11, DOI 10.1142/S2010324721500211

Li LF, 2024, Arxiv, DOI [arXiv:2401.17624, 10.48550/arXiv.2401.17624, DOI 10.48550/
ARXIV.2401.17624]

Liu GD, 2008, PHYS REV B, V77, DOI 10.1103/PhysRevB.77.014424

Man CS, 2011, J ELASTICITY, V105, P29, DOI 10.1007/s10659-011-9312-y

Manna K, 2018, PHYS REV X, V8, DOI 10.1103/PhysRevX.8.041045

Manna K, 2018, NAT REV MATER, V3, P244, DOI 10.1038/s41578-018-0036-5

Mostofi AA, 2008, COMPUT PHYS COMMUN, V178, P685, DOI 10.1016/j.cpc.2007.11.016
Nagaosa N, 2010, REV MOD PHYS, V82, P1539, DOI 10.1103/RevModPhys.82.1539
Nakatsuji S, 2015, NATURE, V527, P212, DOI 10.1038/nature15723

Nehla P, 2019, ] ALLOY COMPD, V776, P379, DOI 10.1016/j.jallcom.2018.10.242

Noky J, 2020, NPJ COMPUT MATER, V6, DOI 10.1038/s41524-020-0342-5

Noky J, 2019, PHYS REV B, V99, DOI 10.1103/PhysRevB.99.165117

Noky J, 2018, PHYS REV B, V97, DOI 10.1103/PhysRevB.97.220405

Ozdogan K, 2009, ] MAGN MAGN MATER, V321, pL34, DOI 10.1016/j.jmmm.2009.01.006
Parray RA, 2023, ] MATER SCI-MATER EL, V34, DOI 10.1007/s10854-023-09978-4
Rastogi S, 2025, ] ALLOY COMPD, V1010, DOI 10.1016/j.jallcom.2024.177212

Rauch T, 2017, PHYS REV B, V96, DOI 10.1103/PhysRevB.96.235103

Sahu P, 2021, PHYS REV B, V103, DOI 10.1103/PhysRevB.103.085113

Sakai A, 2018, NAT PHYS, V14, P1119, DOI 10.1038/s41567-018-0225-6

Sakuraba Y, 2020, PHYS REV B, V101, DOI 10.1103/PhysRevB.101.134407

Sangeeta, 2023, J PHYS CHEM SOLIDS, V174, DOI 10.1016/;.jpcs.2022.111182

Shahi N, 2022, PHYS REV B, V106, DOI 10.1103/PhysRevB.106.245137

Shi WJ, 2018, PHYS REV B, V97, DOI 10.1103/PhysRevB.97.060406



Shukla GK, 2023, APPL PHYS LETT, V123, DOI 10.1063/5.0155940

Shukla GK, 2022, PHYS REV B, V105, DOI 10.1103/PhysRevB.105.035124

Singh M, 2013, J SOLID STATE CHEM, V208, P71, DOI 10.1016/j.jssc.2013.09.041

Tang KX, 2024, COMMUN MATER, V5, DOI 10.1038/s43246-024-00525-0

Tanzim MF, 2023, ADV FUNCT MATER, V33, DOI 10.1002/adfm.202214967

Tong SC, 2020, PHYS REV B, V101, DOI 10.1103/PhysRevB.101.184434

Torrent M, 2010, COMPUT PHYS COMMUN, V181, P1862, DOI 10.1016/j.cpc.2010.07.036
Vidal EV, 2011, PHYS REV B, V83, DOI 10.1103/PhysRevB.83.174410

Wang EQ, 2024, PHYS REV LETT, V132, DOI 10.1103/PhysRevLett.132.266802

Wang L, 2024, PHYS REV LETT, V132, DOI 10.1103/PhysRevLett.132.243403

Wu QS, 2018, COMPUT PHYS COMMUN, V224, P405, DOI 10.1016/j.cpc.2017.09.033
Wurmehl S, 2006, ] PHYS-CONDENS MAT, V18, P6171, DOI 10.1088/0953-8984/18/27/001
Xiao D, 2006, PHYS REV LETT, V97, DOI 10.1103/PhysRevLett.97.026603

Xiao D, 2010, REV MOD PHYS, V82, P1959, DOI 10.1103/RevModPhys.82.1959

Yao YG, 2004, PHYS REV LETT, V92, DOI 10.1103/PhysRevLett.92.037204

Cited Reference Count: 62

Abstract: Ferrimagnetic Heusler alloys show promising applications to thermoelectric and spintronic
devices based on anomalous Nernst phenomena led by Berry curvature. The present work shows a
computational investigation of the Anomalous Hall Conductivity (AHC) and Anomalous Nernst
Conductivity (ANC) in a ferrimagnetic Cr2MnSb Heusler alloy, which exhibits both L21 and Xa structures.
The spin-polarized calculations reveal that Cr2MnSb is a ferrimagnetic Heusler alloy, with a nearly zero
magnetic moment. The nonzero large Berry curvature (Omega z (& Aring;2)) along the (001) plane leads to
the large AHC value of 567 and 302 S cm-1 for L21 and Xa structure, respectively. The ANC value for L21
(0.80 Am-1 K-1) is significantly greater than Xa structure (0.05 Am-1 K-1) at room temperature. This value
for L21 phase is further enhanced with B2 disorder because of a modification in the overall Berry curvature
around the Fermi level. These large values of AHC and ANC in the L21 structure may be a consequence of
the presence of mirror plane symmetry along . Therefore, Cr2MnSb, a ferrimagnetic material, can be a
potential candidate for thermoelectric device applications with and without disorder.
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Abstract: Leukemia, a hematologic malignancy, frequently involves the overexpression of BCL-2 proteins,
contributing to cell survival and apoptosis resistance. Although current BCL-2 inhibitors, including
Venetoclax, have shown efficacy, they are limited by adverse side effects and restricted bioavailability. This
study employs an integrated computational approach to identify natural BCL-2 inhibitors by screening
407,270 natural compounds. Using ligand- and structure-based virtual screening, we identified two
promising compounds, CNP0237679 and CNP0420384, demonstrating strong binding affinities, favorable
electronic properties, and stability in dynamic aqueous environments. Both compounds exhibited promising
toxicity and pharmacokinetic profiles, indicating the possibility of low toxicity and high bioavailability.
They are potential candidates for developing selective BCL-2 inhibitors because of these characteristics. The
findings represent a positive step in developing new, naturally derived BCL-2 inhibitors and support
additional in vitro and in vivo studies to validate their therapeutic efficacy and safety characteristics.
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Abstract: Microtubule-associated protein tau (MAP) is a crucial component for cellular cytoskeleton
stability. However, upon hyperphosphorylation, these tau proteins detach from microtubules, leading to the
genesis of clumpy fibrillar-rich beta or paired helical filamental structures known as amyloids. Such deposits
predispose a multitude of fatal disorders, including Alzheimer's Disease. The initial event behind such
genesis is still a mystery. Today, numerous research studies try to untangle the initial events that lead to the
formation of homogeneous and heterogeneous multicomponent plaques in AD, which remain elusive. Since
tauopathies are linked to neurodegeneration and the tau tangles damage the neurons and glia, the question of
what events trigger the phosphorylation of tau, leading to the molecular crowding of tau repeats, remains
largely unknown. Such molecular crowding or initial events before primary nucleation are driven by liquid-
liquid phase separation (LLPS), where tau or tau, along with various biomolecules forming dynamic
interaction networks leading to the formation of homotypic and heterotypic condensates, ultimately result in
co-existing phases before transitioning to nucleation. This review has explored the fundamental principles of
LLPS in tau, aiming to establish a link between tau condensates and their pathogenic forms followed by the
factors that modulate its phase transition. Our review hopes to provide the scientific community with a
strong foundation to build upon, to understand the importance and gravity of studying tau phase separation
and the new opportunities it hides within itself.
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Abstract: Mycobacterium tuberculosis (M.tb) needs a key enzyme called ThyX to make thymidylate, which
is essential for DNA replication and cell survival. In our previous study, carglumic acid (CGA) and
mesalazine (MSZ) emerged as promising candidates from a Food and Drug Administration-approved drug
library, selected through in silico screening. Our current investigation delves into the impact of CGA and
MSZ on ThyX's biophysical properties. Utilizing fluorescence quenching, thermal, chemical denaturation,
characterization, and circular dichroism spectroscopy, we probed the interaction between ThyX and the
drugs. Our results confirm that both CGA and MSZ eftectively quench ThyX's intrinsic fluorescence via a
static quenching mechanism, leading to structural alterations in the protein. In subsequent in vitro and ex
vivo studies, we determined that MSZ and CGA exhibit minimum inhibitory concentrations of 6.25 and 3.12
mu g/mL, respectively, against M.tb. Notably, the survival of M.tb within RAW macrophages significantly
decreased upon treatment with CGA and MSZ compared to untreated controls. In summary, our findings
support the potential repurposing of CGA and MSZ as anti-tuberculosis (TB) drugs. Further validation in
animal and clinical models is essential to assess their suitability for TB treatment.
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Abstract: With accelerating climate change and the urgent need to stack polygenic traits, multiplex
CRISPR/Cas offers a scalable route to resilient crops-yet low editing efficiency and regeneration bottlenecks
remain critical constraints. This review centers on multiplex strategies for polygenic trait engineering in
plants, surveying compact nucleases (Cas9, Cas12, Cas13 and emerging ultra-compact variants),
polycistronic gRNA platforms (tRNA-gRNA arrays, self-cleaving ribozymes, Csy4 processing), and
delivery routes (Agrobacterium, biolistics, protoplast transfection, viral vectors). We highlight concrete
outcomes-for example, targeted edits in PYL ABA-receptors increased rice grain yield by up to 31% in field
tests-and applications from yield and disease resistance to abiotic-stress tolerance, nutrient biofortification
and de novo domestication. Technical risks (off-targets, mosaicism, chromosomal rearrangements,
transformability) are appraised alongside emerging fixes: compact/engineered nucleases, RNA-processing
arrays, morphogenic regulators, and Al-driven sgRNA design integrated with multi-omics. By prioritizing
multiplex approaches for polygenic trait stacking, the review argues that these tools are essential to
accelerate precision breeding for climate-adapted agriculture.
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Abstract: Glioblastoma (GBM), the most malignant central nervous system cancer, has a median survival
rate of 14-16 months. GBM patients have a poor prognosis despite rigorous multi-modal treatments like
surgical resection, chemotherapy, and radiation. A systematic bioinformatics analysis of GXA gene
expression datasets showed thirty-three overexpressed genes in GBM that were enriched in neuroactive
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BA24 region, cerebellar hemisphere, cerebellum, hippocampus, amygdala, basal ganglia, hypothalamus,
substantia nigra, and spinal cord. Interesting, the cortex, frontal cortex-BA9, and BA24 regions had
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rates of IDH1 (49%), TERT (25%), SETD2 (17%), and BRAF (9%). We initially confirmed glioblastoma
(GBM) malignancy and therapeutic responses to CCK overexpression and IDH1 mutations in cerebral
cortex and frontal cortex tissue samples. However, Mann-Whitney analysis revealed ZBTB20 mutations
cause CCK expression, not IDH1 mutations. Overall, CCK expression and ZBTB20 mutations may be used
in therapeutic treatments as predictive and diagnostic markers. The expression of CCK was not linked with
overall survival and excludes its potential application as prognostic biomarker for GBM. This study showed
that CCK and ZBTB20 based predictive and diagnostic technologies can improve precision and
personalization of targeted cancer therapies for GBM patients. Nevertheless, experimental evidences have
yet to reveal additional therapeutically meaningful connections between CCK expression and ZBTB20
mutations.
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Abstract: During a survey of foliicolous fungi in India, two interesting anamorphic hyphomycetous fungal
specimens were collected from infected leaves of Calotropis spp. and Mallotus philippensis. Calotropis spp.
produce fascicles of conidiophores from stromata, accompanied by secondary superficial hyphae bearing
solitary conidiophores. The specimen on Mallotus philippensis resembled Mycovellosiella, characterized by
secondary superficial hyphae bearing micronematous to semi-macronematous, mononematous, unbranched,
and aseptate conidiophores. A polyphasic approach-including morphological, cultural, and multilocus
phylogenetic analyses (LSU-Rpb2-ITS), coupled with genealogical concordance phylogenetic species
recognition-identified its relationship with cercosporoid fungi within the family Mycosphaerellaceae. The
analysis confirmed that these fungal specimens represent distinct lineages without known morphological or
DNA sequence counterparts. Consequently, two new genera are proposed: Marcstadlera and
Neoclypeosphaerella, with M. malloti comb. nov. and N. calotropidis comb. nov. as their respective type
species. Additionally, Clypeosphaerella calotropidis, Clypeosphaerella quasiparkii, and Pseudocercospora
malloti are recognized as new synonyms. Several genera in the Mycosphaerellaceae, including Marcstadlera
and Neoclypeosphaerella, are monophyletic. The ultrastructure of the conidiogenous loci and hila differs
between these two genera. In Marcstadlera, the loci are cylindrical or peg-like, truncate at the apex, while
the conidial base is narrowly obconically truncate. In Neoclypeosphaerella, the loci are slightly protuberant
and surrounded by a circular rim-like structure, forming a truncated apex with a centrally positioned small
apical depression. The conidial base is obconically truncated and also surrounded by a circular rim-like
structure.
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Abstract: This study presents a comprehensive investigation of the structural, optical, and magnetic
properties of cobalt-doped nickel oxide (Nil-xCoxO, 0.0 <= x <= (0.08) nanoparticles synthesized via a
citrate-assisted sol-gel method. X-ray diffraction (XRD) combined with Rietveld refinement reveals a
doping-induced phase evolution from a mixed-phase system (NiO and metallic Ni) to a single-phase cubic
NiO structure at x = 0.08. Raman and FTIR analyses confirm the incorporation of Co into the NiO lattice,
along with strain-induced structural distortions and lattice disorder. Magnetic measurements demonstrate a
distinct transition from ferromagnetic (FM) behaviour at x = 0.04 to antiferromagnetic (AFM) ordering at x
= (.08, attributed to Co-mediated exchange interactions and strain-induced modulation of spin correlations.
Optical absorption spectra show bandgap tuning in the range of 2.9-3.5 eV, driven by defect-induced states
at low Co content and quantum confinement at higher doping levels. These results highlight the crucial role
of Co doping in simultaneously tailoring the structural, magnetic, and optical properties of NiO
nanoparticles, establishing their potential for multifunctional applications in spintronic, optoelectronic, and
photovoltaic devices.
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Abstract: /i-Tungsten (/i-W), an A15 cubic phase of tungsten, exhibits a giant spin Hall angle compared to
its bee-phase a-Tungsten (a-W), making high-quality /i-W films desirable for spintronic applications. We
report the controlled growth of /i-W films on Si02/Si substrates via DC sputtering, where substrate bias
serves as a critical factor in stabilizing the /i phase by regulating the energy of deposited atoms. This
approach enables the formation of /i-W films over a wide thickness range. Power spectral density analysis of
the atomic force microscopy images revealed that the /i-W film grown at a positive substrate bias of +50 V
exhibits low surface roughness along with small grain size. Additionally, we studied the spin pumping
phenomena in different tungsten phases achieved through substrate bias. Ferromagnetic resonance
measurements reveal an enhancement in the magnetic damping for /i-W/Py compared to a-W/Py dominated
film. Importantly, the use of substrate bias does not deteriorate the interface quality, underscoring its
effectiveness. These findings highlight the potential of substrate bias in thin-film engineering, paving the
way for its advanced utilization in spintronic applications.
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Abstract: New results on synthesis and luminescence of RE3+ (RE = Sm, Eu, Tb and Dy) doped phosphors
Na5Bi(WO4)4 are reported. The density functional theory (DFT) simulations also support the experimental

findings, confirming the electronic properties and band gap of pristine Na5SBi(WO4)4. The calculated band
gap (3.54 eV) matches closely with the experimental value (3.57 eV), obtained from UV-Vis analysis. All



RE3+ ions have shown characteristic emissions under typical excitations. Apart from that, an excitation
band around 275 nm, indicating host sensitization, has also been observed for all the activators. The present
investigation indicates that RE3+-doped Na5Bi (WO4)4 phosphors (RE = Sm, Eu, Tb and Dy) are the
potential candidates for optoelectronic applications.
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Abstract: Biocompatible hydroxyapatite (HA) is a biomaterial widely used in the regeneration and
replacement of dental and bone tissue. On these HA surfaces, complex multicellular communities known as
biofilms are established by pathogenic microorganisms, contributing to 75% of all bacterial infections and
presenting a significant public health concern. Among the various charged polymers, zwitterionic polymers
are commonly used for antifouling applications due to their ability to form a strong hydration layer. In
contrast, charged polymers like polyampholytes with both positively and negatively charged groups remain
largely unexplored for this application. Polyampholytes can be modified to be neutral, cationic, or anionic,
as they are composed of two monomers with opposite charges. In this study, we aim to investigate the
preparation of polyampholytes with different charges through Reversible Addition-Fragmentation chain
Transfer (RAFT) polymerization, coating these polymers onto HA discs and evaluating their antifouling
capabilities using bacterial adhesion experiments. We synthesized charged polyampholytes using [2-
(methacryloyloxy)ethyl]trimethylammonium chloride (MAETMA) and sodium-p-vinylbenzenesulfonate
(VBS), which are cationic and anionic monomers, respectively, in a DI water/dioxane medium via RAFT



polymerization. Next, HA discs were coated with a series of synthesized charged polymers, resulting in
surfaces with systematically tuned net charges ranging from fully positive to fully negative, labeled as
HAP1-HAPS. Cytotoxicity assessments using NIH-3T3 fibroblast cells confirmed the biocompatibility of
the polymer-coated HA surfaces. To confirm the antifouling property, adherence studies of Streptococcus
mutans (S. mutans), a bacterium that causes dental caries (tooth decay) and dental plaque, were analyzed
using a scanning electron microscope (SEM). Among all samples, HAP3 exhibited the minimum bacterial
adhesion and the most effective resistance to protein adsorption, significantly outperforming the uncoated
HA control.
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Abstract: Sublattice symmetry in graphene governs its Dirac semimetal behavior, where electrons exhibit
linear dispersion, limiting its potential for technological applications. Here, moir & eacute; ferroelectricity in
twisted WSe2 (t-WSe2) is exploited to break graphene's sublattice symmetry, inducing a metal-to-insulator
transition (MIT) near room temperature. The periodic polarization domains in t-WSe2 imprint an
electrostatic potential onto graphene, breaking its sublattice symmetry and leading to the emergence of a
local Dirac point, as observed in the transfer characteristics of a t-WSe2/graphene field-effect transistor.
Temperature-dependent transport measurements reveal multiple MIT points at relatively high temperatures,
attributed to the room-temperature ferroelectric polarization in t-WSe2. Furthermore, A distinct metallic
phases is identified exhibiting T 2 and linear-T dependent longitudinal resistance under electrostatic doping,
indicative of Fermi-liquid and non-Fermi-liquid metallic behavior, respectively. Finally, finite-size scaling
analysis of R xx near the MIT points indicates continuous quantum phase transitions near room temperature,
establishing moir & eacute; ferroelectricity as a pathway for engineering quantum electronic phases of
monolayer graphene at ambient conditions.
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Abstract: Hybrid halide perovskite (HHP)-based solar cells have revolutionized the photovoltaic landscape
with their exceptional photovoltaic performance and potential as a low-cost solar technology. Herein, we
demonstrate the use of guanidinium cation (GA+) as a dopant to tailor the properties of the mixed cation
perovskite, formamidinium-cesium lead triiodide (FA0.83Cs0.17PbI3), for improved photovoltaic
performance in perovskite solar cells (PSCs). X-ray diffraction (XRD) results reveal that the GA content
plays a pivotal role in the formation of alpha and delta phases in the resultant perovskite structure. Our
results indicate that the low/high concentration of GA improves/diminishes device performance. The
champion PSC device demonstrates an incredible power conversion efficiency (PCE) of 20.7% and an
impressive open-circuit voltage (Voc) of 1.12 V under one sun illumination and an optimal content of 3%
GA+ dopant, which is remarkable for an MA-free device. Furthermore, the GA-incorporated perovskite
films show much improved moisture and thermal stabilities and increased carrier lifetimes compared with
FA-Cs counterparts. This work underscores the potential of GA-doped FA-Cs perovskites in the
development of high-performance, stable, and MA-free PSCs, paving the way for their applications in
commercial photovoltaic technologies.
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