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PREFACE 
 

Concise Prelims Current Affairs  2026  
 

 

Current Affairs -Sine QuaNon of U PSC Preparation   

Proficiency in Current affairs is sine non qua for UPSC preparation. It is the basic 

foundation of any aspirant  Ψǎ ǇǊŜǇŀǊŀǘƛƻƴΦ YƴƻǿƭŜŘƎŜ ŀƴŘ ǎƪƛƭƭ ǘƻ ǊŜƭŀǘŜ ŎǳǊǊŜƴǘ ƴŜǿǎ 

with UPSC syllabus is quintessential part of the preparation.   

 

Our new initiative -  Concise  

What if we told you we have panacea for all the problems related to preparation of 

current affairs!? A one stop solution for revising all current affairs material in a style 

where mains answer writing becomes very easy.  

 

What is Concise  

¶ Systematic segregation of monthly news in tandem with syllabus  

¶ Contextual relation of topic in news with UPSC news.  

¶ Brief and crisp explanation   

¶ Extremely precise information which will make revision easy   

Dear Aspirants  

 

Join our official La Excellence IAS telegram channel  

https://t.me/CivilsPrepLaEx  

 

To get all value -added materials, RRP notes, workbook, slides, and Daily current affairs 

handout.  

https://t.me/CivilsPrepLaEx
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Why in News?  

Google announced a $15 billion investment  to build its largest AI -focused data centre 

outside the U.S. in Visakhapatnam , Andhra Pradesh, partnering with Bharti Airtel and 

AdaniConneX, aiming to boost AI services, connectivity, and digital infrastructure in India.  

Description:  

Announced by:  Ministry of Electronics & Information Technology (MeitY)  

Union Minister:  Shri Ashwini Vaishnaw  

Investment:  USD 15 Billion (2026 ς2030)  τ DƻƻƎƭŜΩǎ largest investment in India  

Overview:  

ǒ Google AI Hub  to be set up in Visakhapatnam (Andhra Pradesh) . 

ǒ Aim: To make India a global AI and data connectivity hub , aligned with the Viksit 

Bharat Vision . 

ǒ Hosted during Bharat AI Shakti  event ahead of India AI Summit 2025 . 

ǒ Marks a transformative step  ŦƻǊ LƴŘƛŀΩǎ digital economy  through AI-first infrastructure  

and clean energy . 

Key Features : 

1. Purpose -built AI Data Center Campus : 

ƺ Gigawatt -scale compute capacity for AI and digital services.  

ƺ Partners: AdaniConnex  and Airtel . 

ƺ Supports global Google services (Search, Workspace, YouTube).  

2. AI Infrastructure : 

ƺ Integrates DƻƻƎƭŜΩǎ Ŧǳƭƭ !L ǎǘŀŎƪ (TPUs, cloud compute, R&D).  

ƺ /ƻƳǇŜǘŜǎ ǿƛǘƘ bǾƛŘƛŀΩǎ Dt¦-based infrastructure.  

ƺ Enables AI startups and enterprises  (e.g. CoRover, Glance, Meesho, TCS). 

3. International Subsea Gateway : 

ƺ New subsea cables landing at Visakhapatnam Σ ŎƻƴƴŜŎǘƛƴƎ ǘƻ DƻƻƎƭŜΩǎ Ǝƭƻōŀƭ н 

million miles of cable network.  

ƺ Provides route diversity  beyond Mumbai & Chennai.  

ƺ 9ƴƘŀƴŎŜǎ LƴŘƛŀΩǎ digital backbone and internet resilience . 

4. Clean Energy Integration : 

ƺ Powered by renewable energy sources . 

ƺ New transmission lines and energy storage systems  in Andhra Pradesh.  

ƺ 9ȄǇŀƴŘǎ LƴŘƛŀΩǎ clean electricity grid capacity . 

5. Skill Development & Employment : 

ƺ Expected to create high -value jobs  and drive AI-driven skill development . 

ƺ Focus on reskilling IT professionals  under the India AI Mission . 

Strategic Connectivity Initiatives : 

ǒ Proposal for VizagςSittwe (Myanmar) Digital Link  to strengthen North -East 

connectivity . 

ǒ RailTel Network Expansion  via MizoramςMyanmar corridor.  

ǒ Vision to make Andaman & Nicobar Islands  a global internet data transfer hub  

(alternative to Singapore).  

Significance : 

ǒ .ƻƻǎǘǎ LƴŘƛŀΩǎ Ǉƻǎƛǘƛƻƴ ŀǎ ŀ global AI innovation hub . 

ǒ Supports the India AI Mission  and Digital India vision . 

ǒ Enhances digital sovereignty  and connectivity diversification . 

ǒ Promotes publicςprivate collaboration  in advanced computing and green energy.  

Google AI Hub in Visakhapatnam  
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Why in News?  

The U.S. government clarified that the $100,000 H -1B visa fee will not apply  to existing 

visa holders, amendments, changes of status, or extensions, providing relief to Indian 

professionals and students in the U.S. after September 21, 2025.  

Description:  

ǒ Type:  Non-immigrant work visa.  

ǒ Purpose:  Allows US companies to hire foreign professionals in specialty occupations  

(IT, engineering, finance, medicine, etc.).  

ǒ Validity:  Initially 3 years, extendable to 6 years.  

ǒ Sponsor:  US employer files petition.  

Before vs After Fee Structure : 

Aspect  Before 2025  After Sep 21, 2025  

Fee $2,000 ς $5,000  $100,000 (one -time)  

Applicability  All petitions  New petitions only  

Employer Responsibility  Minimal fee  Full $100,000 fee  

Existing Visa  Not affected  No immediate impact  

Objective  Facilitate skilled worker entry  
Restrict misuse & protect 

US wages  

 

 

 

Why in News?  

The Global Burden of Disease (GBD) 2023 report, launched at the World Health Summit, 

.ŜǊƭƛƴΣ ǊŜǾŜŀƭǎ ǘƘŀǘ LƴŘƛŀΩǎ ƭŜŀŘƛƴƎ ŎŀǳǎŜǎ ƻŦ ŘŜŀǘƘ ƘŀǾŜ ǎƘƛŦǘŜŘ ŦǊƻƳ ƛƴŦŜŎǘƛƻǳǎ ŘƛǎŜŀǎŜǎ ǘƻ 

non-communicable diseases (NCDs) like heart disease, COPD, and stroke.  

Description:  

ǒ Non-communicable diseases (NCDs), also known as chronic diseases , are not 

contagious  and usually develop slowly . 

ǒ Require long -term or lifelong treatment . 

Main Types of NCDs : 

1. Cardiovascular diseases (CVDs)  ς e.g., coronary heart disease, stroke  

2. Cancers  

3. Chronic respiratory diseases (CRDs)  ς e.g., COPD, asthma 

4. Diabetes mellitus  

These 4 account for >80% of all premature NCD deaths  globally.  

Global Scenario : 

ǒ Cause 41 million deaths  annually (71% of all deaths worldwide).  

ǒ 86%  of premature NCD deaths (<70 years) occur in low - and middle - income countries . 

India and NCDs : 

ǒ Account for 66% of all deaths  in India. 

ǒ 22%  are premature deaths  (before 70 years).  

ǒ India is likely to miss the SDG target  of one -third reduction in premature NCD deaths 

by 2030; only ~15.6% reduction projected.  

H-1B Visa Fee Hike 2025  

Non-Communicable Diseases (NCDs)  
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Space for Notes:  Major Risk Factors : 

ǒ Behavioural:  Tobacco use, alcohol consumption, unhealthy diet, physical inactivity.  

ǒ Metabolic/physiological:  Raised blood pressure, obesity, high blood glucose, high 

cholesterol.  

ǒ Environmental:  Air pollution.  

ǒ Genetic predisposition  also plays a role.  

 

 

 

 

Context:   

The U.S. decision to restart nuclear testing after 33 years breaks with decades of restraint 

under simulation -based deterrence and the CTBT framework, potentially destabilising global 

nuclear norms and escalating strategic rivalry.  

Comprehensive Nuclear Test Ban Treaty (CTBT)?   

¶ It is a multilateral treaty that bans all nuclear explosions, for both civilian and military 

purposes, in all environments.  

¶ Adopted by:  The United Nations General Assembly (UNGA) in 1996.  

¶ Structure:  The CTBT itself includes a Protocol in 3 parts.  

o Part I detailing the International Monitoring System (IMS)  

o Part II on On -Site Inspections (OSI)  

o Part III on Confidence -Building Measures (CBMs)  

¶ There are also 2 Annexes to the Protocol.  

o Annex 1 detailing the location of various Treaty monitoring assets associated with 

the IMS  

o Annex 2 detailing the parameters for screening events  

CTBTO:  The Treaty establishes a CTBT Organization (CTBTO), located in Vienna, to ensure 

the implementation of its provisions  

The CTBTO consists of 2 organs,  

¶ Preparatory Commission (a plenary body) and  

¶ Provisional Technical Secretariat (PTS)  

Comprehensive Nuclear -Test -Ban Treaty Organization (CTBT)  
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Space for Notes:  Administered by  Preparatory Commission for CTBTO : 

¶ Condition:  CƻǊ ǘƘŜ ǘǊŜŀǘȅ ǘƻ ŜƴǘŜǊ ƛƴǘƻ ŦƻǊŎŜΣ пп ά!ƴƴŜȄ нέ {ǘŀǘŜǎ Ƴǳǎǘ ǎƛƎƴ ŀƴŘ ǊŀǘƛŦȅ 

the Treaty.  

o Signed but not ratified: China, Egypt, Iran, Israel and the United States  

o Non-signatories: India, North Korea and Pakistan  

o Withdrawal:  Each State Party has the right to withdraw from the CTBT if it decides 

that extraordinary events related to the subject matter of the Treaty have 

ƧŜƻǇŀǊŘƛȊŜŘ ǘƘŜ {ǘŀǘŜ tŀǊǘȅΩǎ ǎǳǇǊŜƳŜ ƴŀǘƛƻƴŀƭ ƛƴǘŜǊŜǎǘǎΦ 

 

 

 

Why in News?  

OpenAI launched Atlas , an AI -powered web browser built around ChatGPT, featuring an 

άŀƎŜƴǘ ƳƻŘŜέ ǘƘŀǘ ŎƻƴŘǳŎǘǎ ǎŜŀǊŎƘŜǎ ŀǳǘƻƴƻƳƻǳǎƭȅΣ ŎƘŀƭƭŜƴƎƛƴƎ DƻƻƎƭŜ /ƘǊƻƳŜΤ ŦǊŜŜ ŦƻǊ 

macOS users, with agent mode for paid ChatGPT Plus/Pro subscribers . 

Description:  

About ChatGPT Atlas : 

ǒ A native macOS browser  combining AI chat + web interface . 

ǒ Users can interact with ChatGPT directly on webpages  without switching tabs.  

ǒ tŀǊǘ ƻŦ hǇŜƴ!LΩǎ ŜŦŦƻǊǘ ǘƻ ōǳƛƭŘ ŀ άǎǳǇŜǊ-ŀǎǎƛǎǘŀƴǘέ that merges browsing, productivity, 

and automation.  

Key Features : 

Feature  Description  

1.  Contextual 

Assistance  

Understands webpage content, summarizes articles, explains 

concepts, and highlights key details within the browser.  

2.  Agent Mode 

(Automation)  

Allows ChatGPT to perform actions like adding items to a cart, 

filling forms, scheduling meetings, or navigating multiple sites 

τ with user consent.  

3.  Integrated 

Memory  

Recalls user sessions, recent websites, and ongoing tasks (e.g., 

ǎǳƳƳŀǊƛȊƛƴƎ ƭŀǎǘ ǿŜŜƪΩǎ ǎŜŀǊŎƘŜǎύΦ aŜƳƻǊȅ ƛǎ optional  and 

user-controlled.  

4.  Combined Search 

+ Chat Interface  

Replaces the address bar with an AI -powered search + chat  

bar offering categorized and summarized results.  

 Privacy & Control : 

ǒ Data stored only within the user's ChatGPT account . 

ǒ Memory is opt - in ; can be viewed or deleted anytime.  

ǒ Parental controls and privacy settings inherited from ChatGPT.  

ǒ Users can choose whether browsing contributes to model training.  

Availability : 

ǒ Available globally on macOS  for Free, Plus, Pro, and Go users . 

ǒ Beta for Business, Enterprise, and Education accounts . 

ǒ Versions for Windows, iOS, and Android  coming soon.  

 

 

 

Why in News?  

b!{!Ωǎ t¦b/I aƛǎǎƛƻƴΣ ƭŀǳƴŎƘŜŘ Ǿƛŀ {ǇŀŎŜ·Σ ƛǎ ƻōǎŜǊǾƛƴƎ ǘƘŜ {ǳƴΩǎ ŎƻǊƻƴŀ ŀƴŘ άȅƻǳƴƎ 

ǎƻƭŀǊ ǿƛƴŘέ ƛƴ о5 ǳǎƛƴƎ ǇƻƭŀǊƛǎŜŘ ƭƛƎƘǘΦ Lǘ ŀƛƳǎ ǘƻ ƛƳǇǊƻǾŜ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǎǇŀŎŜ ǿŜŀǘƘŜǊ 

and predict solar events impacting Earth and space missions.  

ChatGPT Atlas Browser ς hǇŜƴ!LΩǎ !L-Powered Web Browser  

PUNCH Mission  
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Full Name:  Polarimetry to Unify the Corona and Heliosphere (PUNCH)  

Agency:  NASA (launched via SpaceX)  

Mission Type:  Solar observation (study of solar corona & solar wind)  

Mission Life:  2 years  

Orbit:  Low Earth Orbit (LEO)  

Payload:  Constellation of 4 satellites (~64 kg each)  

ǒ 3 Wide Field Imagers (WFI)  

ǒ 1 Narrow Field Imager  

Imaging Frequency:  

ǒ Polarised images every 4 minutes  

ǒ Unpolarised images every 8 minutes  

Objectives:  

ǒ First mission to use polarisation of light  to map corona & solar wind in 3D.  

ǒ Understand solar corona and solar wind as a single system . 

ǒ Provide data for space weather prediction  (CMEs, solar flares) to protect Earth and 

space assets.  

Significance:  

ǒ Enhances understanding of solar wind formation . 

ǒ Helps in safeguarding satellites, astronauts, and robotic missions.  

ǒ Current solar phase: Solar Maximum  (high activity).  

 

 

 

Why in News?  

wǳǎǎƛŀ Ƙŀǎ ǊŜŀŦŦƛǊƳŜŘ ƛǘǎ ǎǳǇǇƻǊǘ ŦƻǊ LƴŘƛŀΩǎ !a/! ǇǊƻƎǊŀƳƳŜ, offering local production of 

Su-57 fifth -generation fighter jets. The announcement highlights deepening defence 

cooperation, joint development, and potential collaboration in next -generation 

technologies like radars and precision strike systems.  

Description:  

Full Name:  Advanced Medium Combat Aircraft (AMCA)  

Type:  Indigenous fifth -generation multirole fighter jet  

Mission Life/Prototype:  Prototype expected by 2028 -29  

Agencies Involved:  

ǒ Aeronautical Development Agency (ADA)  under DRDO (design & development)  

ǒ Hindustan Aeronautics Limited (HAL)  (manufacturing)  

Key Features:  

ǒ Twin-engine, 25 -tonne aircraft  

ǒ Advanced stealth features (low radar & electromagnetic signature)  

ǒ Internal fuel tank (6.5 -tonne) and weapons bay for indigenous armaments  

ǒ Engines:  

ƺ AMCA Mk1:  US-built GE414 (90 kN)  

ƺ AMCA Mk2:  Indigenous 110 kN engine under development with foreign collaboration  

ǒ Integrated Vehicle Health Management (IVHM) system for real -time monitoring  

Significance:  

ǒ 9ƴƘŀƴŎŜǎ LƴŘƛŀΩǎ ƛƴŘƛƎŜƴƻǳǎ ŦƛƎƘǘŜǊ ŎŀǇŀōƛƭƛǘȅΤ Ƨƻƛƴǎ ǎŜƭŜŎǘ ƴŀǘƛƻƴǎ ǿƛǘƘ ŦƛŦǘƘ-generation 

aircraft  

ǒ Higher utilisation time and reduced maintenance compared to older jets  

ǒ {ǘǊŀǘŜƎƛŎ ƛƳǇƻǊǘŀƴŎŜ ŀƎŀƛƴǎǘ /ƘƛƴŀΩǎ W-20 deployment in Tibet  

ǒ Supports IAF modernization; initial requirement: 7 squadrons  

AMCA  
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Why in News?  

Astronomers detected phosphine  on brown dwarf Wolf 1130C , using the James Webb 

Space Telescope . Though not proof of life, the finding refines understanding of ǇƘƻǎǇƘƛƴŜΩǎ 

natural formation , helping assess its reliability as a potential biosignature  in the search for 

extraterrestrial life . 

Description:  

ǒ Type:  Infrared Space Observatory  

ǒ Launch Date:  25 December 2021  

ǒ Orbit / Location:  Positioned at the Second Lagrange Point (L2) , ~1.5 million km from 

Earth  

ǒ Primary Objective:  

ƺ Study the early universe  

ƺ Observe formation of stars and galaxies  

ƺ Analyse exoplanet atmospheres  

ǒ Observation Spectrum:  Primarily Infrared (IR) , with some visible light capability  

ǒ Major Instruments:  

ƺ NIRCam:  Near Infrared Camera  

ƺ NIRSpec:  Near Infrared Spectrograph  

ƺ MIRI: Mid-Infrared Instrument  

ƺ FGS/NIRISS: Fine Guidance Sensor / Near InfraRed Imager and Slitless Spectrograph  

ǒ Key Achievements / Findings:  

ƺ Detection of ǇƘƻǎǇƘƛƴŜ όtIїύ on brown dwarf Wolf 1130C  

ƺ Observation of early galaxies billions of light -years away  

ƺ Characterization of exoplanet atmospheres  

ǒ Recent News (2025):  Detection of phosphine on Wolf 1130C helps refine models of 

abiotic vs biotic chemical processes , important for the search for extraterrestrial life  

 

 

 

Why in News?  

The Ministry of Road Transport and Highways has proposed mandatory Acoustic Vehicle 

Alerting Systems (AVAS) for all new electric cars, buses, and trucks from October 2026 

and existing models from October 2027, to enhance pedestrian safety at low speeds (0 ς

20 kmph).  

Description:  

Aspect  Details  

Definition  

AVAS  is a device installed in electric and hybrid vehicles that 

produces artificial sound cues  to alert pedestrians and improve 

road safety.  

Need  
EVs are nearly silent at low speeds (no IC engine noise) Ÿ Risk to 

pedestrians Ÿ Artificial sound alerts necessary.  

Applicability  
All M & N category vehicles  (cars, buses, trucks, e -rickshaws, e -

carts).  

Timeline  
- New Models : Compliance from Oct 2026  

- Existing Models : Compliance from Oct 2027  

James Webb Space Telescope (JWST)  

Acoustic Vehicle Alerting System (AVAS)  
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Space for Notes:  Activation Range  Automatically active at 0ς20 km/h  (silent zone speed range).  

Sound Design  
Emits steady, low -volume artificial tone  (not disturbing, just 

enough for awareness).  

At Higher 

Speeds  

Above 20 km/h , tyre + aerodynamic noise is sufficient Ÿ no AVAS 

required . 

 

 

 

Why in News?  

ANRF launched SARAL, an AI -based tool to simplify complex scientific research into 

layperson -friendly summaries, videos, podcasts, and presentations, promoting accessible 

science and supporting deep -tech innovation and research funding.  

Description:  

ǒ Established:  Under ANRF Act, 2023 . 

ǒ Replaced:  Science and Engineering Research Board (SERB)  Ÿ merged into ANRF.  

ǒ Objective:  To seed, grow & foster a culture of research & innovation  across India. 

ǒ Funding Target:  50,000 crore (2023 ς2028).  

ǒ Linked with NEP 2020  vision of research -oriented education.  

Importance of ANRF : 

1. Economic Growth:  R&D boosts innovation & productivity Ÿ GDP growth.  

2. Technological Advancement:  New technologies & industrial efficiency.  

3. National Challenges:  Solves issues in health, agriculture, energy, climate.  

4. Global Competitiveness:  LƳǇǊƻǾŜǎ LƴŘƛŀΩǎ Ǌŀƴƪ ƛƴ Dƭƻōŀƭ LƴƴƻǾŀǘƛƻƴ LƴŘŜȄΣ bŀǘǳǊŜ LƴŘŜȄΦ 

5. Education & Skills:  Encourages interdisciplinary research & higher education quality.  

SARAL tool : 

ǒ SARAL (Simplified and Automated Research Amplification and Learning) is an AI -

powered tool developed by the ANRF.  

ǒ Purpose: To make complex scientific research papers more accessible to a wider 

audience by generating easy -to -understand summaries. It can create summaries in 

various formats, including videos, podcasts, and presentations.  

ǒ Developed in collaboration with: The International Institute of Information Technology, 

Hyderabad (IIITH), helped in launching the tool.  

 

 

 

Why in News?  

The United States  has deployed seven naval vessels , including a nuclear -powered 

submarine , near Venezuelan and Central/South American waters , marking one of the 

largest US naval deployments in the region in recent years.  

Description:  

¶ Composition of Fleet:  

ƺ Includes destroyers, cruisers, amphibious assault ship, and a submarine . 

ƺ Many equipped with Tomahawk missiles , capable of land strikes . 

¶ US Justification:  

ƺ Official reason: Anti -drug trafficking operation . 

ƺ Accuses Venezuelan President Nicolás Maduro  of narco -trafficking  and being an 

άƛƭƭŜƎŀƭέ ƭŜŀŘŜǊΦ 

Anusandhan National Research Foundation (ANRF)  

VenezuelaςUS Naval Build-up 
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ƺ President Maduro denounced it as aggression . 

ƺ Mobilised ~4.5 million militia members  for national defense.  

ƺ Colombia signalled possible support to Venezuela  if attacked.  

¶ Strategic Motives (Underlying):  

ƺ To pressure the Maduro regime  and reassert US influence  in Latin America.  

ƺ Geopolitical signalling  to Russia and China , who back Venezuela.  

ƺ Possible preparation for regime -change operations  under the guise of anti -

narcotics missions.  

Regional Impact:  

¶ Escalates tensions in Latin America , reviving Cold War -style divides . 

¶ Risks military confrontation  and regional instability . 

¶ Divides countries between pro -US and pro -Venezuela  blocs. 

Global Context:  

¶ Illustrates how drug trafficking narratives  are used for geopolitical goals . 

¶ tŀǊǘ ƻŦ ¦{Ωǎ άaƻƴǊƻŜ 5ƻŎǘǊƛƴŜ нΦлέ ς reinforcing dominance in the Western 

Hemisphere.  

¶ Adds strain to USςRussiaςChina relations , both supporting Maduro economically and 

militarily.  

 

 

 

Why in News?  

US President Donald Trump hinted at supplying long -range Tomahawk cruise missiles to 

Ukraine, raising escalation concerns with Russia. Tomahawks offer precise, long -range strike 

capability; delivery would require training, logistics and could significantly  impact the 

ŎƻƴŦƭƛŎǘΩǎ ŘȅƴŀƳƛŎǎ ǇƻƭƛǘƛŎŀƭƭȅΦ 

Description:  

About Tomahawk Missile : 

ǒ Type:  Long -range, all-weather subsonic cruise missile . 

ǒ Origin:  United States.  

ǒ Developer:  Raytheon Missiles & Defense  (a division of RTX Corporation).  

ǒ Primary Users:  United States Navy and Royal Navy (UK).  

ǒ Purpose:  Designed for precise deep land -attack missions , striking high -value and 

strategic fixed targets from sea platforms.  

ǒ First Combat Use:  Operation Desert Storm (1991) ; later used in Iraq, Afghanistan, and 

Syria (2017) . 

Key Features : 

Parameter  Specification  

Length  18.3 feet  

Weight  оΣнлл ǇƻǳƴŘǎ όҒ пΣплл ǿƛǘƘ ōƻƻǎǘŜǊύ 

Warhead  1,000 -pound conventional explosive or cluster munition  

Range  Up to 2,400 km  

Speed  Around 885 km/h (subsonic)  

Launch Platforms  Ships and submarines (via Vertical Launch System ς VLS) 

Guidance System  GPS, Inertial Navigation, and Terrain Contour Matching (TERCOM)  

Accuracy (CEP)  Within 10 meters  

Propulsion  
Solid-propellant booster (launch phase) + turbofan engine (flight 

phase) 

Unit Cost  Approx. USD 2 million per missile  

Tomahawk Missile  
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Space for Notes:  Salient Points : 

ǒ Capable of terrain -hugging flight  at low altitudes to avoid radar detection.  

ǒ The non - linear flight path  makes it hard to intercept by enemy air defences.  

ǒ Used primarily for pre -emptive precision strikes  on strategic enemy infrastructure such 

as air defence, radar, and communication systems.  

ǒ Infrared detection  is difficult due to low heat emission from the turbofan engine.  

Strategic Importance : 

ǒ Enhances ¦Φ{Φ bŀǾȅΩǎ ǎǘŀƴŘ-off strike capability  τ allowing attacks without entering 

hostile airspace.  

ǒ Geopolitical angle:  Supplying Tomahawks to Ukraine could mark a major escalation in 

Western military support against Russia.  

ǒ Reflects technological advancement in precision strike warfare  and long -range 

deterrence . 

 

 

 

Why in News?  

Defence Minister Rajnath Singh  will visit Australia on October 9 ς10 to sign a Joint 

Declaration on Defence and Security Cooperation . The visit aims to strengthen Indo -

Pacific stability , enhance maritime security collaboration , and mark the fifth anniversary 

of the India ςAustralia Comprehensive Strategic Partnership . 

Description:  

Aim:  To sign a new Joint Declaration on Defence and Security Cooperation  and deepen 

strategic partnership.  

Objectives of the Visit : 

ǒ Strengthen the defence and security pillar  of the Comprehensive Strategic 

Partnership (CSP) . 

ǒ Enhance Indo -Pacific stability  and strategic autonomy  for both nations.  

ǒ Observe live air - to -air refuelling  activities aboard an RAAF KC-30A . 

ǒ Finalise a Maritime Security Road Map  for collaboration on maritime domain 

awareness  in the Indian Ocean.  

Key Highlights : 

ǒ Joint Declaration:  Will set parameters for future defence engagement  and 

cooperation.  

ǒ Fifth Anniversary  of the IndiaςAustralia CSP (2020 ς2025) τmarked by rapid 

expansion in defence, trade, education, and technology ties.  

ǒ Defence engagements tripled : from 11 (2014) to 33 (2024) . 

ǒ Air - to -Air Refuelling Implementing Arrangement  ς LƴŘƛŀΩǎ ŦƛǊǎǘ ǎǳŎƘ ǇŀŎǘ ǿƛǘƘ ŀƴȅ 

country , reflecting enhanced interoperability.  

ǒ !ǳǎǘǊŀƭƛŀΩǎ ŦƛǊǎǘ 5ŜŦŜƴŎŜ Trade Mission to India  currently visiting Chennai and New 

Delhi , focusing on C5ISR (Command, Control, Communications, Computers, Cyber -

Defence, Intelligence, Surveillance & Reconnaissance).  

Joint Military Engagements : 

ǒ Exercises:  

ƺ Talisman Sabre ς India participated for the first time (2025).  

ƺ Kakadu, Milan, Cope India,  and Tarang Shakti  ς continued cooperation.  

ƺ International Fleet Reviews  ς planned participation.  

ǒ Growing tri -service and logistics interoperability  under QUAD framework.  

IndiaςAustralia Defence and Security Cooperation  
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Space for Notes:  Strategic Importance : 

ǒ Enhances Indo -Pacific security architecture  amid regional tensions.  

ǒ Promotes defence co -production and technology exchange . 

ǒ Strengthens maritime domain awareness  in the Indian Ocean.  

ǒ Reflects convergence of strategic interests  between India and Australia as like -

minded democracies . 

 

 

 

Why in News?  

India and the UK  began their first -ever joint exercise between carrier strike groups τ

Konkan -25τoff the Western coast , featuring INS Vikrant  and HMS Prince of Wales , with 

participation from Japan and Norway , to strengthen Indo -Pacific security and India -UK 

strategic partnership.  

Description:  

ǒ Type:  Bilateral naval exercise between Indian Navy  and Royal Navy (UK) . 

ǒ Started:  2004; traditionally biennial . 

ǒ 2025 Edition Location:  Western Indian Ocean.  

ǒ Highlight:  First -ever joint Carrier Strike Group (CSG) exercise . 

ǒ Indian Ship:  INS Vikrant  ς LƴŘƛŀΩǎ ŦƛǊǎǘ ƛƴŘƛƎŜƴƻǳǎƭȅ ōǳƛƭǘ ŀƛǊŎǊŀŦǘ ŎŀǊǊƛŜǊΦ 

ǒ UK Ship:  HMS Prince of Wales  ς ¦YΩǎ /ŀǊǊƛŜǊ {ǘǊƛƪŜ DǊƻǳǇ ŦƭŀƎǎƘƛǇΦ 

ǒ Other Participants:  Japan and Norway (reflecting multilateral Indo -Pacific cooperation).  

ǒ Linked Operation:  Operation Highmast  ς ¦YΩǎ у-month global deployment.  

ǒ Major Objectives:  

ƺ Enhance maritime and air interoperability  

ƺ Conduct anti -submarine warfare (ASW)  drills 

ƺ Conduct air defence exercises  

ƺ Carry out cross -deck flying operations  

ǒ Strategic Significance:  

ƺ Strengthens Free & Open Indo -Pacific vision  

ƺ Advances IndiaςUK Vision 2035 on defence & security  

ƺ Reinforces rules -based international order  

ǒ Post -Exercise Plans:  Port calls at Mumbai and Goa , followed by aerial defence drills 

with the Indian Air Force  

 

 

 

Why in News?  

Germany has detected wild poliovirus  in Hamburg wastewater , marking 9ǳǊƻǇŜΩǎ ŦƛǊǎǘ ǎǳŎƘ 

detection since 2010 . The strain is linked to Afghanistan. No infections are reported, and 

the risk remains low due to high vaccination coverage, highlighting effective sewage 

surveillance. 

Description:  

ǒ Polio is a highly infectious viral disease  caused by poliovirus.  

ǒ The virus multiplies in the intestine , from where it can enter the bloodstream and 

invade the nervous system . 

ǒ Can cause irreversible paralysis ; once paralysis occurs, no treatment  can reverse it.  

ǒ These naturally occurring polioviruses are called Wild Polioviruses (WPV) . 

Exercise KONKAN -25 (2025) τ IndiaςUK Naval Exercise  

WILD POLIOVIRUS  
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Space for Notes:  Variants (Types of Wild Poliovirus) : 

ǒ Type 1 (WPV1):  

ƺ Only type still existing  

ƺ Ongoing global efforts for eradication  

ǒ Type 2 (WPV2):  Eradicated globally  (declared in 2015)  

ǒ Type 3 (WPV3):  Eradicated globally  (declared in 2019)  

Transmission : 

ǒ Spread occurs person -to -person , mainly through:  

ƺ Faecalςoral route  (most common)  

ƺ Contaminated water or food  (common vehicle)  

ǒ Virus survives in faeces  of infected persons.  

ǒ Poor hand hygiene after defecation is a key cause of spread.  

Endemism : 

ǒ WPV (Type 1) is endemic in only two countries : 

ƺ Pakistan  

ƺ Afghanistan  

ǒ Detection of WPV1 outside these countries  shows persistent risk of international 

spread  until complete global eradication.  

Symptoms : 

Minor Symptoms (Non -paralytic Polio) -  Tiredness, Nausea, Headache, Nasal congestion,  

Sore throat, cough,  Stiffness in neck and back,  Pain in arms and legs.  

Major Symptom (Paralytic Polio) : 

ǒ Permanent paralysis  due to destruction of motor neurons  

ǒ Can be fatal  if:  

ƺ Respiratory muscles are paralysed  

ƺ Brain infection occurs  

Cure: 

ǒ No cure  for polio once infected.  

ǒ Prevention through vaccination  is the only protection:  

ƺ Oral Polio Vaccine (OPV)  

ƺ Inactivated Polio Vaccine (IPV)  

 

 

 

Context:  

NCDC (National Centre for Disease Control)  rejected a Lancet  ǎǘǳŘȅΩǎ ŎƭŀƛƳ ǘƘŀǘ over 

50% of Indian patients undergoing ERCP are colonised with MDR organisms . 

Key Terms : 

¶ AMR (Antimicrobial Resistance):  When microorganisms become resistant to 

medicines.  

¶ MDRO (Multi -Drug -Resistant Organisms):  Bacteria resistant to multiple antibiotics.  

¶ ECRP: Endoscopic Retrograde Cholangiopancreatography  

Why AMR is Rising (India + Global) ? 

¶ Overuse & misuse of antibiotics.  

¶ Patients not completing treatment.  

¶ Antibiotic use in livestock, poultry, aquaculture . 

¶ Poor infection control in hospitals.  

¶ Lack of hygiene and sanitation.  

¶ Few new antibiotics being developed.  

ANTIMICROBIAL RESISTANCE (AMR)  
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Space for Notes:  How AMR Spreads : 

¶ Drug residues in food -producing animals Ÿ resistant bacteria in human food chain.  

¶ Hospital -acquired infections (HAIs).  

¶ Poor hygiene Ÿ resistant strains spread to community.  

¶ Over-prescribing antibiotics & OTC sales.  

Impact of AMR : 

¶ 1.27 million deaths (2019)  globally due to AMR.  

¶ Expected $1ς3.4 trillion GDP loss  by 2030.  

¶ Risk to medical procedures like organ transplantation, chemotherapy, ICU care.  

¶ Longer hospitalisation & higher mortality.  

LƴŘƛŀΩǎ aŜŀǎǳǊŜǎ ǘƻ /ƻƳōŀǘ !aw: 

¶ National AMR Programme  ς surveillance & containment.  

¶ National Action Plan on AMR  ς One Health approach.  

¶ Schedule H1  ς regulates antibiotic sales.  

¶ Red Line Campaign  ς discourages OTC antibiotic use.  

¶ ICMR AMR Network  ς lab-based surveillance of drug resistance.  

¶ Operation AMRITH (Kerala)  ς steps against unauthorised antibiotic sales.  

¶ India is part of the Global AMR Surveillance System (GLASS) . GLASS (2015):  ²IhΩǎ 

Global Antimicrobial Resistance Surveillance System.  

Note:  NCDC is under Ministry of Health & Family Welfare . HQ: New Delhi . NCDC has 8 

branches across India.  

 

 

 

Why in News?  

Ricin is in news after the Gujarat ATS arrested three men, including a doctor, for allegedly 

ŀǘǘŜƳǇǘƛƴƎ ǘƻ ƳŀƴǳŦŀŎǘǳǊŜ ǘƘŜ ŘŜŀŘƭȅ ǘƻȄƛƴ ŦƻǊ ŀ ǘŜǊǊƻǊ ǇƭƻǘΦ ¢ƘŜ ŎŀǎŜ ƘƛƎƘƭƛƎƘǘǎ ǊƛŎƛƴΩǎ ŜŀǎŜ 

of extraction from castor beans and its high lethality.  

Description:  

ǒ Naturally found in castor beans  (Ricinus communis ). 

ǒ Also produced from waste material  left after castor -oil processing.  

Physical Forms : 

ǒ Appears as: Powder,Mist,Pellet,Liquid  (dissolved in water or weak acid)  

Stability : 

ǒ Stable  under normal environmental conditions.  

ǒ Destroyed/inactivated  at temperatures > 80°C . 

Toxicity : 

ǒ Highly toxic when:  

ƺ Inhaled  

ƺ Ingested  

ƺ Injected  

ǒ Lethal dose: 5ς10 micrograms per kg  body weight.  

Mechanism of Action : 

ǒ Enters cells Ÿ blocks protein synthesis . 

ǒ Causes cell death , organ failure Ÿ can lead to death . 

Why Dangerous ? 

ǒ Easy to obtain from a widely grown castor plant . 

ǒ Powerful biological weapon agent  (non-volatile, stable).  

Ricin  
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Space for Notes:  Accidental Exposure : 

ǒ Very rare.  

ǒ Mostly due to chewing/swallowing castor seeds . 

Treatment : 

ǒ No antidote . 

ǒ Only supportive medical care  to reduce damage.  

 

 

 

Why in News?  

A new book ά¢ƘŜ CƻǊƎƻǘǘŜƴ LƴŘƛŀƴ tǊƛǎƻƴŜǊǎ ƻŦ ²ƻǊƭŘ ²ŀǊ LLέ by Gautam Hazarika claims 

that Subhas Chandra Bose did not found the Indian National Army (INA); it was initially 

formed by Japanese intelligence and Indian nationalists, later revived and led to prominence 

by Bose in 1943.  

Description:  

ǒ Formed during World War II (1942)  to fight British rule in India . 

ǒ Captain Mohan Singh  (14th Punjab Regiment) τ first commander; recruited Indian 

POWs captured by Japan.  

ǒ Supported by Japanese Army Intelligence  (Major Fujiwara Iwaichi) & Indian nationalists  

like Giani Pritam Singh . 

ǒ Rash Behari Bose  formed the Indian Independence League (Tokyo, 1942)  and handed 

INA leadership to Subhas Chandra Bose  in July 1943 . 

ǒ Netaji reorganized it and announced the Provisional Government of Free India (Azad 

Hind)  on 21 Oct 1943  in Singapore . 

Key Campaigns : 

ǒ ά/Ƙŀƭƻ 5ŜƭƘƛέ slogan; INA hoisted flag on Indian soil at Moirang (Manipur) . 

ǒ Campaign ended after WŀǇŀƴΩǎ ŘŜŦŜŀǘ όмфпрύ Ÿ INA collapse.  

INA Trials (1945 ς46) : 

ǒ Conducted at Red Fort , Delhi. 

ǒ Officers tried: Shah Nawaz Khan , Prem Kumar Sehgal , Gurbaksh Singh Dhillon . 

ǒ Sparked nationwide protests , uniting all political factions.  

ǒ Triggered RIN Mutiny (1946)  Ÿ major factor in British withdrawal . 

Legacy : 

ǒ Direct armed challenge to British rule . 

ǒ Fostered nationalist unity  across religion & politics.  

ǒ Inspired LƴŘƛŀƴ ŀǊƳŜŘ ŦƻǊŎŜǎΩ ƭƻȅŀƭǘȅ ǎƘƛŦǘ. 

ǒ The slogan άWŀƛ IƛƴŘέ and patriotic spirit  remain national symbols.  

Traditional vs. New Interpretation : 

Aspect  Traditional View  New (2025) Interpretation  

Founder  Subhas Chandra Bose  

Formed jointly by Japanese intelligence 

(Fujiwara Iwaichi) and Indian nationalists 

(Giani Pritam Singh)  

First Commander  Subhas Chandra Bose  Captain Mohan Singh (1942)  

Political Patron  
Azad Hind 

Government (1943)  
Indian Independence League (1942)  

Role of Rash 

Behari Bose  
Lesser-known  

.ǊƛŘƎŜŘ aƻƘŀƴ {ƛƴƎƘΩǎ Lb! ŀƴŘ bŜǘŀƧƛΩǎ 

INA 

{ǳōƘŀǎ .ƻǎŜΩǎ 

Contribution  
Founder and leader  

Reviver, organiser, and global symbol of 

the INA  

Indian National Army (INA)  
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Space for Notes:   

 

Why in News?  

PM addressed the Emerging Science, Technology and Innovation Conclave (ESTIC) 2025)  

at Bharat Mandapam, New Delhi τ replacing the Indian Science Congress. (Nov 2025)  

What is ESTIC 2025?  

ǒ ! ƴŀǘƛƻƴŀƭ ǇƭŀǘŦƻǊƳ ŀƛƳŜŘ ŀǘ ǎƘŀǇƛƴƎ LƴŘƛŀΩǎ Science, Technology & Innovation (STI)  

ecosystem.  

ǒ Aligns scientific progress with the goal of Viksit Bharat 2047 . 

ǒ Replaces Indian Science Congress  (last held in 2023).  

Key Focus Areas : 

ǒ High-risk, high -impact research funding  

ǒ 1 Lakh Crore RDI Fund  + ANRF for research boost  

ǒ Deep-tech innovation ecosystem expansion  

ǒ Science-led governance approach  

ǒ Democratization of AI (India AI Mission ς 10,000 crore)  

LƴŘƛŎŀǘƻǊǎ ƻŦ LƴŘƛŀΩǎ {¢L DǊƻǿǘƘ: 

ǒ R&D expenditure doubled  in last decade  

ǒ Patents 17x increase  

ǒ 3rd largest startup & deep -tech ecosystem globally  

ǒ Bio-economy rose from $10B (2014) to $140B (2025)  

Major Domains Highlighted : 

ǒ Green Hydrogen  

ǒ Quantum Computing  

ǒ Deep Sea Research 

ǒ Critical Minerals  

ǒ Clean Energy Battery Tech  

 

 

 

Why in News / Context?  

¶ A HAL + L&T consortium  is manufacturing PSLV  (Polar Satellite Launch Vehicle) launch 

ǾŜƘƛŎƭŜǎ ǳƴŘŜǊ LƴŘƛŀΩǎ ǎǇŀŎŜ-sector commercialisation model.  

¶ The first privately built PSLV  is expected to launch in early 2026.  

tǊƛǾŀǘƛǎŀǘƛƻƴ ƻŦ LƴŘƛŀΩǎ {ǇŀŎŜ {ŜŎǘƻǊ: 

¶ Major Space Sector Reforms: 2020  ς opened satellite building, launch vehicle 

manufacturing, ground segments and space services to private players.  

¶ Key institutions created:  

o IN-SPACe ς Indian National Space Promotion and Authorisation Centre: 

authorisation & regulatory body.  

o NSIL ς NewSpace India Limited: commercial arm handling production & launch 

contracts.  

¶ Under these reforms, PSLV manufacturing was offered to industry for the first time.  

PSLV vs SSLV : 

Feature  PSLV SSLV 

Class 
Medium-lift, four -stage launch 

vehicle  

Small- lift, low -cost, quick -turnaround 

rocket  

Configuration  

Solid Ÿ Liquid Ÿ Solid Ÿ 

Liquid; strap -on boosters in 

some variants  

Three solid stages + VTM for precise 

orbit  

ESTIC 2025  

LƴŘƛŀΩǎ CƛǊǎǘ tǊƛǾŀǘŜ t{[± [ŀǳƴŎƘ 
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Space for Notes:  Payload 

Capability  

~1,750 kg to 600 km SSO; 

~1,400+ kg to Sub -GTO 

~300 kg to 500 km LEO/SSO; 10 ς

500 kg class missions  

Strengths  

Highly reliable, versatile; used 

for Chandrayaan, Mangalyaan, 

Cartosat, commercial rideshare  

Rapid assembly, minimal 

infrastructure; ideal for dedicated 

small-satellite launches  

SSLV: Small Satellite Launch Vehicle  

¶ SSO (Sun -Synchronous Orbit):  A near -polar orbit where a satellite passes over the 

same part of Earth at the same local solar time each day.  

¶ GTO (Geostationary Transfer Orbit):  An elliptical transfer orbit used to move satellites 

from LEO to their final geostationary orbit.  

¶ LEO (Low Earth Orbit):  A low -altitude orbit (approx. 160 ς2,000 km) ideal for Earth 

observation, communication, and small satellites.  

 

 

 

Why in News / Context?  

¶ The CSIR-IGIB has developed an indigenous CRISPR -Cas9 gene editing system.  

¶ It aims to provide low -cost gene therapy  for genetic disorders such as sickle cell 

disease , with prices far lower than existing Western therapies like Casgevy . 

About the Indigenous Gene Editing Tool : 

¶ Developed completely in India by CSIR- Institute of Genomics and Integrative Biology 

(IGIB). 

¶ Uses the CRISPR-Cas9 mechanism , like the Nobel Prize -winning technology.  

¶ All patents are held by Indian scientists Ҧ self - reliance in biotechnology . 

Name of the therapy: BIRSA-101: 

¶ Named after Birsa Munda,  as sickle cell disease is prevalent in tribal populations.  

How CRISPR -Cas9 Works : 

¶ CRISPR = Clustered Regularly Interspaced Short Palindromic Repeats  

¶ Cas9 = endonuclease enzyme  acting as molecular scissors  

¶ Uses: 

o A guide RNA (gRNA)  that binds to a specific DNA sequence.  

o The Cas9 protein  cuts the DNA at that exact point.  

¶ hƴŎŜ 5b! ƛǎ ŎǳǘΣ ǘƘŜ ŎŜƭƭΩǎ ƴŀǘǳǊŀƭ ǊŜǇŀƛǊ ƳŜŎƘŀƴƛǎƳǎΥ 

o Delete  defective sequences,  

o Insert  corrected ones,  

o or modify  problematic genes.  

Indigenous vs Western Therapy : 

¶ Western therapy example: Casgevy  

o Cost: ~USD 2.2 million  per patient  

o Targets blood stem cells to produce more fetal haemoglobin (HbF)  

¶ Indian therapy:  

o Expected to cost a small fraction  of the above  

o Designed using indigenous CRISPR system (2016)  created by IGIB  

¶ Indian system avoids expensive foreign IP licensing.  

Target Disease: Sickle Cell Anaemia : 

¶ Genetic condition causing:  

o Crescent -shaped (sickle) RBCs  

o Blockage in blood vessels  

o Severe pain, anaemia, organ damage, stroke  

¶ LƴŘƛŀΩǎ ƭŀǊƎŜ ǘǊƛōŀƭ ǇƻǇǳƭŀǘƛƻƴ Ƙŀǎ ƘƛƎƘ ǇǊŜǾŀƭŜƴŎŜΦ 

LƴŘƛŀΩǎ LƴŘƛƎŜƴƻǳǎ DŜƴŜ 9ŘƛǘƛƴƎ ¢ƻƻƭ ό/wL{tw-Cas9) for Cheaper Therapies  
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Space for Notes:  How BIRSA -101 works:  

¶ Corrects the defective gene  responsible for sickling.  

¶ Aims to provide a one -time curative therapy . 

²Ƙŀǘ ƛǎ άhŦŦ-ǘŀǊƎŜǘƛƴƎέΚ  

¶ When CRISPR edits unintended regions of DNA besides the target sequence.  

¶ Can cause harmful or unpredictable genetic changes.  

¶ Minimizing off -target effects is a major challenge in gene editing.  

Advantages of Indigenous CRISPR Platform : 

¶ Low cost  

¶ Scalable manufacturing  through Serum Institute  

¶ wŜŘǳŎŜǎ LƴŘƛŀΩǎ ŘŜǇŜƴŘŜƴŎŜ ƻƴ ŦƻǊŜƛƎƴ ōƛƻǘŜŎƘ 

¶ Enables gene therapy access for wider population  

¶ Supports Atmanirbhar Bharat  in advanced biotechnology.  

 

 

 

Context:  

The NASAςISRO Synthetic Aperture Radar (NISAR) satellite, launched in July, has officially 

entered its final science phase , where it will begin regular science operations, data 

calibration, and global land monitoring.  

What is NISAR?  

¶ A joint NASAςISRO Earth observation satellite  using dual - frequency SAR (L -band + 

S-band) . 

¶ First satellite to combine these two radars for global environmental monitoring.  

¶ Launched on July 30, 2025 , aboard ISRO's GSLV-F16 rocket from the Satish Dhawan 

Space Centre in Sriharikota.  

¶ NISAR data will be made openly available for global scientific use.  

Current Phase : 

The science phase begins at the end of commissioning and continues until the end of the 

5-year mission life . 

Key Features : 

A.  Dual SAR Capability : 

¶ L{whΩǎ {-band SAR  

¶ b!{!Ωǎ [-band SAR  

This unique combination allows NISAR to penetrate vegetation and soil, providing high -

resolution data on surface changes with centimetre -level accuracy, even under cloud 

cover or darkness.  

B.  Satellite Specifications : 

¶ 12-metre antenna reflector  (one of the biggest radar antennas launched).  

¶ NISAR operates in a Sun-synchronous orbit  at an altitude of approximately 743 

km , with a repeat cycle of 12 days , enabling it to map the entire Earth's surface 

systematically.  

Applications : 

¶ Monitoring earthquakes, volcanoes, landslides  

¶ Tracking glacier and ice sheet dynamics  

¶ Agricultural yield estimation & soil moisture  

¶ Measuring forest biomass  Ÿ crucial for climate models  

¶ Mapping coastal changes, wetlands, flooding  

¶ Global carbon cycle & land -use change studies  

NISAR Earth Observation Mission  
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Space for Notes:   

 

Context:  

LƴŘƛŀΩǎ ŘŜŜǇ-sea manned mission Samudrayaan  τ aimed at sending a human -occupied 

submersible to 6,000 metres  τ is facing delays due to the late arrival of syntactic foam 

cladding  from France, which is essential for buoyancy and safe deep -sea operations.  

Key Features of Samudrayaan : 

A. Objective  
B. Vehicle Specifications 

(MATSYA-6000)  
C. Mission Architecture  

Enable manned exploration  

of deep ocean for:  

¶ Mineral resources  

¶ Biodiversity studies  

¶ Geological & geophysical 

data  

¶ Sampling of soil and rocks  

¶ 3-member crew capacity  

¶ Titanium alloy sphere  

¶ Designed for 6,000 m 

depth  

¶ Capable of staying 

submerged for 10ς12 hours  

¶ Life support for 96 hours  

in emergencies  

¶ tŀǊǘ ƻŦ LƴŘƛŀΩǎ Deep 

Ocean Mission  (MoES). 

¶ Collaboration mainly 

between NIOT, ISRO 

materials teams , and 

international partners 

(for critical 

components).  

Syntactic Foam τ Why It Matters ? 

¶ A composite material of hollow glass microspheres + epoxy resin . Essential cladding  

material for deep -sea submersibles.  

¶ Provides positive buoyancy  under extreme pressure at depths up to 600 bar  (pressure 

at ~6,000 m).  

¶ Delay in procurement from France is postponing upcoming sea trials.  

Additional Facts : 

¶ Only a few countries operate manned submersibles at 6,000 m (USA, China, Japan, 

France). 

¶ MATSYA-6000:  Human Occupied Vehicle (HOV) designed by NIOT, Chennai  for 6,000 

m depth.  

Key Terms : 

¶ Titanium Sphere:  Pressure-resistant crew module for human occupancy.  

¶ Polymetallic nodules: Polymetallic nodules, also called manganese nodules, are mineral 

concretions on the sea bottom formed of concentric layers of iron and manganese 

hydroxides around a core.  

 

 

 

Why in News?  

Sentinel -6B, a joint NASA ςNOAAςESA ocean -monitoring satellite, was launched from 

Vandenberg to provide high -precision global sea -level data, improving weather, storm, and 

flood forecasting and strengthening coastal protection.  

Description:  

ǒ Sentinel -6B is a next -generation ocean -observing satellite  launched in November 

2025 . 

ǒ It is designed to provide high -precision sea - level measurements , continuing a 30 -year 

global record of ocean altimetry.  

Samudrayaan Mission  

SENTINEL-6B  
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Space for Notes:  Implementing Agencies : 

Sentinel -6B is a joint mission  involving:  

ǒ NASA  (US) 

ǒ NOAA  (US) 

ǒ European Space Agency (ESA)  

ǒ EUMETSAT (operations)  

ǒ European Commission  (Copernicus Programme support)  

This mission is part of the Copernicus Earth Observation Programme  of the EU.  

Launch Details : 

ǒ Launch Site:  Vandenberg Space Force Base, California  

ǒ Launch Date:  17ς18 November 2025  

ǒ Orbit:  Low Earth Orbit (LEO), approx. 1,336 km altitude  

ǒ Orbital Speed:  ~7.2 km/sec  

ǒ Orbital Period:  ~112 minutes 

Objectives : 

Sentinel -с.Ωǎ Ƴŀƛƴ ǎŎƛŜƴǘƛŦƛŎ ǇǳǊǇƻǎŜǎΥ 

1. Measure global sea - level rise  with accuracy up to ~2.3 cm (1 inch).  

2. Monitor ocean temperature  and surface wind speed.  

3. Track climate change indicators  such as thermal expansion of oceans.  

4. Improve weather forecasting  and storm/flood prediction . 

5. Support maritime safety , shipping routes, and protection of undersea cables.  

Relation to Sentinel -6A (Michael Freilich) : 

ǒ Sentinel -6B follows Sentinel -6 Michael Freilich , launched in Nov 2020 . 

ǒ Together they provide continuous sea - level records from the 1990s  (TOPEX/Poseidon 

Ÿ Jason-1 Ÿ Jason-2 Ÿ Jason-3 Ÿ Sentinel -6A/B).  

Importance for Climate Studies : 

ǒ Oceans absorb over 90% of excess global heat . 

ǒ Sea-level rise is a core climate -change indicator . 

ǒ Sentinel -6B helps in IPCC assessments , long -term climate modelling, and coastal 

planning.  

 

 

 

Why in News?  

The government is reconsidering its bank -centric bidding model  for the new barrier - less 

Multi -Lane Free Flow (MLFF) tolling system , after awarding eight of 25 projects. The 

system uses RFID and ANPR  to collect tolls without barriers, prompting new rules to deter 

unpaid fees.  

Description:  

ǒ A barrier - less, stop -free tolling system  on highways.  

ǒ Uses: 

ƺ FASTag (RFID)  

ƺ Vehicle Registration Number (VRN)  

ƺ High -performance RFID readers  

ƺ ANPR (Automatic Number Plate Recognition) cameras  

How It Works ? 

ǒ Vehicles drive at normal speed Ÿ 

ǒ RFID + ANPR automatically identify vehicle + tag Ÿ 

ǒ Toll deducted digitally (no physical barrier or toll booth halt).  

Multi -Lane Free Flow (MLFF) Tolling System  
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Space for Notes:  Significance : 

ǒ Removes congestion at toll plazas.  

ǒ Reduces travel time.  

ǒ Increases fuel efficiency; lowers emissions.  

ǒ Improves tolling efficiency & reduces revenue leakages.  

ǒ Helps create a smarter highway network . 

First MLFF Project in India : 

ǒ Implemented by ICICI Bank  at Choryasi Fee Plaza , Gujarat (NH-48).  

ǒ Agreement signed by IHMCL , promoted by NHAI . 

About IHMCL : 

ǒ Indian Highways Management Company Ltd.  

ǒ Manages electronic tolling, FASTag, MLFF rollout.  

About National Highways Authority of India : 

ǒ Statutory body under Ministry of Road Transport & Highways . 

ǒ Created under NHAI Act, 1988 ; operational since 1995 . 

ǒ Composition:  

ƺ Chairman 

ƺ Җ р Ŧǳƭƭ-time Members  

ƺ 4 part -time Members (Secretaries of RT&H, Expenditure, Planning; DG Road 

Development)  

 

 

 

Why in News?  

ISRO Chairman announced that the first PSLV developed entirely by a private  industry 

consortium led by HAL and L&T will be launched in February 2026, marking a major step in 

space sector privatisation, with nearly 80 -85% systems sourced from Indian industry.  

Description:  

ǒ L{whΩǎ 3rd generation , expendable  launch vehicle.  

ǒ First Indian launch vehicle fitted with liquid stages . 

ǒ First successful operational launch ς 1994 . 

Orbit Capability : 

ǒ Designed mainly for Earth Observation / Remote Sensing  satellites.  

ǒ Can launch satellites into:  

ƺ SSO (Sun Synchronous)  Ÿ Main (up to 1750 kg @ 600 km ) 

ƺ LEO 

ƺ Sub-GTO & small payloads into GTO  

Major Achievements:  

ǒ Chandrayaan-1 (2008)  

ǒ Mars Orbiter Mission (2013)  

ǒ Astrosat  

ǒ Multi -satellite launch capability (record missions)  

Called ά²ƻǊƪƘƻǊǎŜ ƻŦ L{whέ due to high reliability & successful streaks.  

Stage  Type  Fuel  

PS1 Solid + Strap -on boosters  

PS2 Liquid  Vikas Engine  

PS3 Solid High thrust upper -atmospheric boost  

PS4 Liquid  Final orbital injection (can restart multiple times)  

Polar Satellite Launch Vehicle (PSLV)  
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Space for Notes:  PS4 used as POEM:  

ǒ POEM = PSLV Orbital Experimental Module  

ǒ Users spent the PS4 stage as a stabilized experiment platform.  

PSLV Variants:  

Variant  Strap -ons  Payload to SSPO (~600 km)  

PSLV-CA (Core Alone)  None  ~1019 kg 

PSLV-G (Standard)  6 ς 

PSLV-XL 6 extra -large strap -ons ~1750 kg  

PSLV-QL 4 strap -ons ~1523 kg  

PSLV-DL 2 strap -ons Used for dual satellite launches  

 

 

 

Why in News?  

ISRO successfully launched GSAT-7R (CMS-03)Σ LƴŘƛŀΩǎ heaviest communication satellite 

όҒпплл ƪƎύ, on 2 November 2025  from the Satish Dhawan Space Centre, Sriharikota , 

aboard the LVM3 -M5  launch vehicle.  

Description:  

About GSAT -7R (CMS-03)  

ǒ A military communication satellite  designed for the Indian Navy . 

ǒ Developed indigenously  under the Aatmanirbhar Bharat  initiative.  

ǒ Successor to GSAT-7 (Rukmini)  ŀƴŘ ǇŀǊǘ ƻŦ LƴŘƛŀΩǎ ǎŜŎǳǊŜ ƴŀǾŀƭ ŎƻƳƳǳƴƛŎŀǘƛƻƴ 

network.  

Key Features : 

ǒ Multi -band communication capability supporting voice, data, and video links . 

ǒ Ensures secure and robust connectivity  for ships, submarines, aircraft, and Maritime 

Operations Centres . 

ǒ Covers the entire Indian Ocean Region (IOR) , improving maritime domain awareness . 

ǒ Inserted into a Geosynchronous Transfer Orbit (GTO) , later circularised to a 

Geostationary Orbit (GEO)  using onboard propulsion.  

ǒ Heaviest communication satellite  ever launched from Indian soil.  

Technical Highlights : 

ǒ Launch Vehicle:  LVM3 -M5 (Launch Vehicle Mark -3) τ LƴŘƛŀΩǎ Ƴƻǎǘ ǇƻǿŜǊŦǳƭ ƭŀǳƴŎƘŜǊΦ 

ǒ Orbit Type:  Geosynchronous / Clarke Orbit (named after Arthur C. Clarke).  

ǒ Function:  Provides continuous coverage over the same longitude, ideal for 

communication satellites.  

ǒ Payload:  Indigenous transponders across multiple communication bands.  

Strategic Importance : 

ǒ Strengthens space -based maritime surveillance  and real- time communication  for 

naval operations.  

ǒ Reduces dependence on foreign launch vehicles  for heavy payloads.  

ǒ Demonstrates self - reliance in satellite and launcher technology . 

ǒ Supports L{whΩǎ DŀƎŀƴȅŀŀƴ ƳƛǎǎƛƻƴΣ ǾŀƭƛŘŀǘƛƴƎ [±aоΩǎ ƘŜŀǾȅ-lift capacity.  

Significance for India : 

ǒ Boosts defence communication capabilities . 

ǒ Enhances national security  through encrypted, reliable communication links.  

ǒ wŜŦƭŜŎǘǎ LƴŘƛŀΩǎ ŀŘǾŀƴŎŜƳŜƴǘ ƛƴ space -based infrastructure  for military and strategic 

use. 

GSAT-7R (CMS-03) Satellite τ L{whΩǎ IŜŀǾƛŜǎǘ /ƻƳƳǳƴƛŎŀǘƛƻƴ {ŀǘŜƭƭƛǘŜ 


