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Topic → The Science Behind Polarised Moonlight

How Does It Work?

 Both sunlight and moonlight exhibit unique polarisation patterns.
 Instead of relying solely on the light source's position, these patterns serve as a compass 

for nocturnal animals.
 The study found that bull ants could detect and utilize polarised moonlight throughout the 

lunar cycle, even under weaker crescent moonlight.

Adaptation and Survival: The Role of Polarised Light

● Polarised moonlight is approximately a million times dimmer than sunlight.
● Despite its faintness, this light provides essential navigational cues for certain species.
● The dung beetle was the first known animal to employ polarised moonlight, making the bull 

ants' discovery a significant addition to this fascinating phenomenon.

 



Returning Home: Behavioral Insights

Nocturnal Activities

 Myrmecia midas ants typically return to their nests overnight.
 Myrmecia pyriformis ants exhibit heightened activity on full-moon nights, capitalizing on 

increased visibility.

These findings not only highlight the adaptability of these ants but also underscore the 
intricate relationship between light and life.



 Polarized & Unpolarised Light 
 

 ☀ Unpolarised Light: The sun and moon emit unpolarised light, which becomes 
polarised when scattered by atmospheric particles.

 🌌 E-Vector Pattern: The scattered light creates a unique e-vector pattern in the 
sky, particularly simple when the sun or moon is near the horizon, aligning with 
the north-south axes.

 🐜 Ant Orientation: Nocturnal bull ants can detect this polarised light and use it 
as a natural compass to orient themselves between their nests.

 🔄 Experimental Method: Researchers manipulated the e-vector of light and 
observed the ants' directional adjustments in response to changes in polarisation.

 📉 Shift Magnitudes: Ants showed varying shift magnitudes in their headings 
based on lunar phases, with significant shifts during waxing phases and minimal 
shifts during the new moon.

 📊 Statistical Analysis: Paired tests were employed to analyze the differences in 
shift magnitudes, revealing unexpected patterns in the ants' navigation behavior.



 🌙 Lunar Influence: The study found that the ability of ants to use polarised 
moonlight for navigation decreased during the waning phases of the moon.

Summary: The study reveals how nocturnal bull ants utilize polarised moonlight for 
navigation, demonstrating significant variations in their orientation behavior across 
different lunar phases



Unpolarized light is light with a random polarization that changes over time. This 
means that the direction of the electric field of the light fluctuates randomly. 

How is unpolarized light produced?

● Unpolarized light is produced by many atoms or molecules that emit light 
independently.

● The emissions of these atoms or molecules are uncorrelated.
● The sum of the randomly oriented wave trains results in unpolarized light. 
●

Examples of unpolarized light Sunlight, Halogen lighting, LED spotlights, Incandescent 
bulbs, and Flames. 





FAQs

 What is polarised moonlight?
 Polarised moonlight refers to the unique arrangement of light waves that can provide 

navigational cues to certain animals.
 Which animals have been found to use polarised moonlight?

 Currently, the only known animals using polarised moonlight for navigation include 
certain bull ants and dung beetles.

 How do these ants navigate at night?
 They utilize the polarised patterns in moonlight as a compass, allowing them to find 

their way even when the moon is partially obscured.
 What is the significance of this discovery?

 This finding enhances our understanding of animal navigation and the potential for 
other species to use similar mechanisms.

 Are there other nocturnal animals that navigate using light?
 Many nocturnal animals utilize various light sources, but few have been documented 

using polarised moonlight specifically.





 Topic → violence around Milky Way's central black hole
 
 

 🌌 James Webb Space Telescope: Launched in 2021, it began collecting data in 2022, providing 
unprecedented views of the Milky Way's supermassive black hole, Sagittarius A* (Sgr A*).

 
 🔭 Observational Insights: For the first time, astronomers observed the chaotic activity around 

Sgr A*, including a constant flickering of light from its accretion disk, indicating dynamic 
interactions.

 
 🌠 Flares and Bursts: The observations revealed one to three large flares daily, along with 

smaller bursts, suggesting a turbulent environment influenced by extreme gravitational forces.
 
 ⚛ Accretion Disk Dynamics: The accretion disk is characterized by chaotic gas interactions and 

strong magnetic fields, similar to solar flares but occurring at much higher energy levels.



 🌍 Massive Black Hole: Sgr A* has a mass approximately four million times 
that of the Sun and is located about 26,000 light-years from Earth.

 
 📊 Data Collection: The findings are based on around 48 hours of 

observations over a year, allowing continuous brightness measurements 
around the black hole.

 
 🌌 Material Composition: The accretion disk consists mainly of material from 

stellar winds of nearby stars, rather than from a star that strayed too close.

Summary: NASA's James Webb Space Telescope has provided groundbreaking 
observations of the chaotic environment surrounding the supermassive black hole 
Sgr A*, revealing dynamic interactions and flares in its accretion disk.





Topic → The Humanitarian Crisis in the India-Myanmar Borderlands

Introduction

The India-Myanmar borderlands are often overlooked, yet they are a hotbed of humanitarian crises, 
armed conflict, and displacement. Despite their tumultuous history, this region remains a 
data-deficient area, making it challenging to grasp the true scale of the issues at hand. In particular, 
the Manipur conflict has created a complex web of humanitarian needs that are poorly documented, 
leaving many vulnerable populations in dire straits.

Understanding the Manipur Conflict

Historical Context

To grasp the current situation, we must first look back at the historical context of the Manipur conflict. 
This region has seen a long-standing struggle between various ethnic groups, primarily the Meitei and 
Kuki-Zomi communities. The tensions have often erupted into violence, leading to significant 
displacement and humanitarian crises.

 Ethnic Tensions: The rivalry stems from historical grievances and competition for resources.
 Impact on Civilians: Civilians bear the brunt of the conflict, facing violence and displacement.



Current Situation

Today, the conflict continues to evolve, with recent estimates indicating that around 58,000 individuals 
have been forcibly displaced. These individuals are living in hundreds of relief camps scattered 
across the Valley and Hill districts, but the situation is far from stable.

 Relief Camps: Many displaced persons are housed in inadequate conditions.
 Ongoing Violence: Clashes between groups continue to exacerbate the crisis.

Data Deficiency in Humanitarian Needs

The Impact of Misinformation

One of the most pressing issues in this crisis is the lack of reliable data. Misinformation and 
disinformation cloud our understanding of the conflict, making it crucial to highlight the serious 
implications of these information gaps for affected populations. Without accurate data, humanitarian 
efforts are hampered, and the true scale of vulnerabilities remains obscured.

 Misinformation: Spreads quickly, distorting public perception and response.
 Data Gaps: Lack of systematic data collection leads to underestimating needs.



The Scale of Displacement

The forced displacement in Manipur is dynamic, with data collection remaining 
fragmented. Many individuals are unaccounted for, living in temporary shelters or with 
relatives. The conditions in relief camps are often dire, with basic needs like food, 
water, and shelter remaining unmet.

 Unregistered Individuals: Many remain invisible to aid organizations.
 Living Conditions: Relief camps lack adequate sanitation and resources.



Medical Challenges Faced by Displaced Populations

Health Care Access Issues

The conflict has drastically altered health-care-seeking behavior, particularly in 
Kuki-Zomi-dominated hill districts. Major health-care institutions in Imphal remain 
inaccessible, forcing individuals to take circuitous routes through neighboring states 
for medical assistance.

 Barriers to Access: Roadblocks and violence hinder medical transport.
 Mortality Cases: A 63-year-old displaced person died due to lack of dialysis 

facilities.

 



 

The Psychological Toll

The psychological impact of the conflict cannot be overlooked. A study found that 
65.8% of respondents in displaced persons camps suffer from post-traumatic stress 
disorder, while many others experience varying degrees of anxiety. The mental health 
crisis is exacerbated by the harsh living conditions in relief camps.

 Mental Health Crisis: Significant numbers face PTSD and depression.
 Need for Support: Psychological assistance is critically lacking.



Basic Humanitarian Needs

Food, Water, and Shelter

Despite the passage of time since the first relief camps were established, basic humanitarian 
needs remain largely unmet. Dwindling resources and donor fatigue have worsened conditions 
for displaced populations, with over 22,000 children still living in camps, severely impacting their 
education and overall well-being.

 Unmet Needs: Access to clean water and nutritious food is scarce.
 Child Impact: Educational opportunities for children are severely limited.

Measures to Address the Crisis

To mitigate the ongoing crisis, enhancing external humanitarian support is crucial. This includes 
collaboration with corporate social responsibility entities to provide aid to vulnerable populations.

 Collaboration: Partnering with local NGOs can amplify efforts.
 Humanitarian Corridors: Establishing routes for emergency medical care is vital.



 

 



 Topic → Disaster Resilient Infrastructure (CDRI)  Report 

Telecom networks are the unsung heroes in the throes of calamity. They serve as the lifeline, enabling 
swift communication between disaster management authorities and local entities. Recently, the Coalition 
for Disaster Resilient Infrastructure (CDRI) released a pivotal report, unveiling the vulnerabilities of Indian 
telecom systems in disasters and recommending measures for fortification. 📡
Why is this essential?

 Rapid Communication: Vital for coordinating rescue and relief efforts.
 Infrastructure Vulnerability: Existing telecom systems often lack the robustness required to 

withstand natural disasters.

The Vulnerability of Telecom Networks

Telecom networks are increasingly susceptible to disruptions during disasters. Here are the primary 
challenges:

 Physical Infrastructure: Towers and cables can be severely impacted by extreme weather. 🌀
 Power Dependency: A constant power supply is crucial, yet frequently disrupted during calamities.



Impact of Infrastructure

 Overland vs. Underground Cables: Overland cables are prone to snapping during storms.
 Coastal Risks: Undersea cables connecting India to global networks face significant threats 

from severe weather
Strategies for Improved Preparedness

The CDRI report outlines vital strategies to enhance telecom resilience:

 Robust Power Infrastructure: Ensure backup systems can sustain operations during 
outages. 🔋

 Enhanced Coordination: Improved data sharing between telecom operators and disaster 
management agencies.

Recommendations

 Dig-once Policy: Advocating for simultaneous underground infrastructure development to 
safeguard against damage.

 Regular Assessments: Continuous evaluation of telecom assets in disaster-prone areas.



Innovative Solutions for Telecom Resilience

Leveraging technology can significantly bolster telecom networks:

 Data Monitoring Systems: Real-time tracking of network status can expedite repairs. 📊
 Elevated Equipment Installations: Prevent flooding issues by placing generators higher on 

towers.

Successful Implementations

 Case Study: Mumbai’s telecom infrastructure, noted for its resilience, showcases the 
benefits of proactive measures.

Commercial Interventions and Financial Support

Parametric insurance can play a pivotal role in ensuring telecom operators are adequately 
supported during disasters:

 Financial Incentives: Encouraging quick restoration of services.
 Shared Burden: Reducing the financial risks associated with disaster recovery.
 



Funding Strategies

 Government Support: Financial backing for infrastructure upgrades.
 Public-Private Partnerships: Collaboration to foster resilient systems.

Conclusion

In an era where disasters are increasingly frequent, enhancing the resilience of 
telecom networks is paramount. The CDRI's recommendations serve as a blueprint for 
stakeholders to fortify communication infrastructure, ultimately saving lives and 
properties during crises. 
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