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Project Sunshine: Today and Tomorrow 

 

 

India has been lucky to witness several eclipses 

over the past two years.  In July 2009 the 

Bohemians were there to cover the total solar 

eclipse that passed over most of central and 

Northern India. Expedition groups covered this 

event from Varanasi in Uttar Pradesh and 

Sasaram in Bihar.  We are proud to say that the 

Bohemians were able to capture the finest 

pictures of the eclipse from the Indian 

subcontinent amongst an amateur group. This is 

despite of severe resource crunch that has 

generally plagued our operations. The key to our 

success was thorough planning, and dedication 

of all the members participating in the trip… and 

some luck too. The July 2009 eclipse was in the 

peak monsoon season. It so turned out that the 

eclipse was obscured from view in  majority of 

the observing sites including Taregna, Bihar. 

Taregna was especially important as it was the 

site where totality would have the longest 

duration, lasting for a full 3 min 38 sec. The site 

was the location of choice for a lot of people 

including expedition groups from NASA, 

SPACE (a NGO) and Bihar’s Chief Minister Sh. 

Nitish Kumar. Taregna also seemed to be a 

befitting place for such an event to be observed. 

It was the home of Aryabhatta’s celestial 

observations… Maybe the name “Tare-gna” was 

inspired by this fact itself. 

 

Chasing the Annular Eclipse at Varkala, AAAD 
Member Ajay and Neelam Talwar 

 

Baily’s beads seen on the lunar limb during Jan 15th 
Annular Solar Eclipse; Image © 2010, Ajay Talwar 

 

By: Vidur Parkash 

Includes: Interview 

with APOD co-creator 

Dr. Robert Nemiroff 
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 We followed up this chase with an annular 

eclipse that passed through southern India on Jan 

15
th
 2010. The Bohemians were present at the 

beautiful Varkala beach located about 50 Km 

due north of Tiruvananthapuram. Although its 

not as spectacular as a TSE, it was enough for us 

to be there. An annular eclipse doesn’t carry the 

oomph you typically associate with the total 

version of it. There are no coronas, no diamond 

rings. At its peak the moon obscures the disk, 

but leaves a “ring of fire” behind. When the 

conditions are just right, you might notice 

Baily’s beads. These are nothing but light rays 

escaping between the 

mountainous terrain on the moon, 

giving the appearance of a string 

of beads. They are named so after 

the British astronomer Francis 

Baily who discovered them. 

Interestingly he also discovered 

them during an annular eclipse of 

the sun in 1836. 

The journey continues to its third 

edition. On Janurary 4
th
 2011, a 

partial eclipse of the sun was 

observed. The eclipse swept most 

of Europe and Northern Asia. 

New Delhi was lucky enough to 

see  a mere 2.7 % coverage of the 

solar disc. Most of the people on 

the street will not even notice the 

small bite taken off the solar disc during the 

eclipse. Nevertheless the AAAD team was there 

at the Teen Murti lawns for a public eclipse 

watch. 

In recent years, access to cheaper and better 

technology has enabled amateur astronomer 

community in India and the subcontinent to 

chase these eclipses with scientific payloads as 

well. Eclipses are being photographed though a  
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Sunshine team @ Sasaram, 22nd July 2009 

Trivia: 

 In 1066 King Harold of England saw 

something in the sky and considered it 

a sign of bad luck. What was it? 

 

a. Total Solar Eclipse 

b. Comet Halley 

c. Meteor Shower 

 

Answer on last page… 

wide variety of telescopes and instruments. 

Even with limited budgets amateurs are 

beginning to make small contributions into  

human understanding of the cosmos as well as 

dissemination of this knowledge to the general 

public. 
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AAAD Logo 

Unleashed! 

In 2010, we finally got a formal logo adopted 

by the group. The logo was designed by 

Amitabh Pandey, a fellow founder member of 

our group. The logo is an tribute to New Delhi’s 

cultural and astronomical icon, the Jantar 

Mantar.  

 

Plus it was great to see our dear Amitabh show  

off his digital design skills on his new Macbook 

:-P. That doesn’t mean that the old sci-fi logo is 

going to be discarded. The simple text like logo 

will still be used for all online identity 

purposes. 

 

 
AAAD’s new official Logo. In honor of Jai Singh-II’s 

astronomical wonder 

AAAD Light Pollution Survey: An Interactive 

tool to Quantify Urban Indian Skies 

Light Pollution in New Delhi 

We all know how light pollution affects our stargazing experience. If you live in the NCR, summertime is 

usually a bad time to look up at the heavens, simply because you might not have too much to see in the 

sky. The fact is Delhi’s sky is pretty bad because of the poor quality of skies, just like any class A 

metropolitan city. The light pollution problem is 

made worse due to huge amounts of suspended 

particle matter in Delhi’s air. Contrary to the 

general belief that the dust in the air is from 

blowing air coming from the Rajasthan desert, a 

recent research study by Arun Srivastava et. al. 

(Environ Monit. Assess (2009) 150:405–416) at 

Jawaharlal Nehru University showed that human factors were generally responsible for this mess. The 

worst case SPM count at ITO junction was about 546 µg/cc compared to 316 µg/cc observed near JNU 

campus. Almost 50% of this concentration of dust comes from particulate size < 0.7 µm. Light scattering 

for particles of this size are described by a solution called “Mie Scattering”. This means that these 

particles scatter all wavelengths uniformly. This is the same type of scattering as seen when light hits 

water droplets in the sky to make it look white or grey. No wonder the color of the night sky from Delhi is 

not pitch black but a dirty gray.  The light here that I am referring to comes from urban luminaries. 

contd on Page 5 

 

 

Report your Lim. Magnitudes at: 

http://aaadelhi.org/lightpoll/lightpollform.php 
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The Himalayan 

Chandra 

Observatory at 

Hanle, Ladakh. The 

dome houses a 2m 

reflecting 

telescope and is 

remotely operated 

from IIA, 

Bengaluru. Picture 

taken by Ajay 

Talwar, Vikrant 

Narang and Raghu 

Kalra 
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Light Pollution Survey.. Contd 

The AAAD has endeavored to help study the impact of light pollution on the stargazers ability to view the 

night sky. We hope that this interactive and simple to use tool will be a handy resource for amateur 

astronomers in India to monitor and predict sky conditions in advance. The simple data logger is built 

using the PHP language and can be accessed on the AAAD website at 

http://aaadelhi.org/lightpoll/lightpollform.php. To submit your data is very simple process. 

 

 

 

 

 

 

 

 

 

 

 

  

AntiMatter on Earth? 

 

Step 1: Look Up  

 

Step outside into you balcony and 

 find the dimmest star you find 

 with the naked eye. Once you 

have identified it, record its  

magnitude 

  

               

 

Step 2: 

Log on to the webpage, and fill out this  
Simple form. Simply fill in your name, 
Contact email, the star’s magnitude 
and the date/location of your 
observation. 
 

 

Step 3: Review  

If you just wan’t to have a look at some of the 

statistics generate so far, simply choose the place 

and year, and the software will simply display a 

graph showing all the recorded magnitudes so far 

 

 

Like Us? 
 

The AAAD are your neighborhood 
friendly stargazers. Its members are 
people just like you! You can help 
support Krittika and the AAAD website 
by making a small financial 
contribution.  

 
To help, you can securely donate 
using your PAYPAL account  to 
“donations@aaadelhi.org” 
 

In a recent groundbreaking discovery, NASA officials 

discovered formation of antimatter on earth itself. 

Data transmitted by the FERMI spacecraft found 

signatures of antimatter forming above thunderclouds 

over Zambia. FERMI indirectly observed gamma ray 

flashes emanating from lightning discharges. 
   

Contd on Page 8 

http://aaadelhi.org/lightpoll/lightpollform.php
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India in Space: 

After Chandrayaan 

 
The 32m Deep Space Network antenna at Byalalu. 

The antenna will support ISRO deep space probe 

missions as well as support for other agencies as 

well. 

 

The year 2008 was a major milestone for the Indian 

space program. India became a part of an elite club of 

nations that has capability to deploy orbiters in orbits 

other than that of earth. ISRO’s Chandrayaan-1 

module literally opened the door for Indian space 

exploration. Although the spacecraft failed after 312 

days in orbit around the moon, the mission 

nevertheless has established India as a credible space 

faring nation. Bolstered by its own success, ISRO has 

now announced a host of space missions including a 

human spaceflight program. 

A curious question arises, if they are still out there, 

where would they be. NASA estimates that currently 

 
Preliminary schematic of ISROs orbital vehicle 

 
The orbital vehicle is a 3 tonne capsule designed to carry 
a crew of 3 members on a GSLV MK-3 heavy lift launch 
platform. ISRO has roped in help from the Russian space 
agency Roskosmos to prepare for a 2016 launch. To 
prepare for the mission, an astronaut core in Bangalore 
is already being set up.  ISRO’s confidence in this mission 
stems from the recent success of its unmanned space 
capsule recovery experiment designated SRE-1. This 
mission was a small 550 Kg capsule that validated 
technologies needed for atmospheric reentry, 
navigation, guidance, communications, deceleration and 
recovery of the spacecraft. 

Contd on Page 7 
 

 

Where 

Did the 

Voyagers 

Go? 

 

On September 5
th
 2010, the Voyager missions completed 

33 years in existence, or so we should say, if those 

spacecraft still exist today. The Voyagers were an 

ambitious plan of humanity to send a pair of robotic 

explorer spacecraft on a “Grand tour” of the outer solar 

system. The Voyagers were on a mission to perform a fly 

by the planets Jupiter, Saturn, Uranus and Neptune. The 

Voyager probes still keep sending data to Earth even till 

today. Data sent from the probes are available to the 

public on NASA’s website.  

Did you Know:  

The temperature on Mercury varies so 

extremely that it will rise up to 430C 

during the day and drop as low as -140C 

at night.  
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the Voyagers are about 95 to 115 AU (astronomical 

unit) away from the sun. For those of you who are 

not science experts, an astronomical unit is a unit of 

distance. 1AU is approximately 149 598 000 Km, it 

is also the mean distance between the Earth and the 

sun. That would give you a enough frequent flyer 

miles for several generations! So how big is a 115 

AU anyway? The answer to this question is quite 

simple. 

 

 
The Heliosphere: Image courtesy NASA 

 

 At about the same distance from the sun, the force 

exerted by radiation emanating from the sun balances 

out interstellar winds present in between stars within 

the galaxy. This boundary is called the “termination 

shock”. The region within this boundary is called the 

“heliosphere”.  As seen from earth, Voyager 1 is 

located on the northern edge of Ophiuchus while 

Voyager 2 is in Telescopium.  

 

The Voyager probes are not the only human created 

objects that are escaping the solar system. Two of the 

Pioneer missions, Pioneer 10 and 11 (both are now 

defunct) are also on their way into interstellar space. 

The recent New Horizons probe set to rendezvous 

with Pluto-Charon system in July 2015. After that it 

will spend then next 5 years exploring Kuiper belt 

objects before its finally sent out of the solar system 

once completing its mission around 2020.  

 

 

India in Space: 

Contd from page 6 

 

Recently ISRO has also has shown significant interest in 

commercial reusable launch platforms (RLVs). In the late 

90s ISRO envisioned the use of SCRAMJET propulsion 

for a small craft that could deploy small 1000 Kg 

payloads into low earth orbit (LEO). A SCRAMJET 

engine is propulsion mechanism that burns hydrogen and 

oxygen to achieve thrust. Hydrogen is used as a fuel of 

choice because it is the only non-nuclear fuel that 

generates the maximum amount of energy per unit 

weight. SCRAMJET technology doesn’t require the 

rocket to carry an oxidizer tank, like conventional 

launchers. The oxygen needed to burn H2 comes directly 

from the atmosphere. The engine simply “scoops” out air 

from the atmosphere needed for combustion. 

 
AVATAR RLV-Two stage to orbit vehicle CAD diagram 

 

ISRO calls its scramjet program AVATAR: Aerobic 

Vehicle for Hypersonic Aerospace TrAnspoRtation. As a 

first baby step, ISRO/DRDO scientists have already 

demonstrated scramjet combustion on a ground test-bed. 

In its first test flight, the AVATAR will be attached atop 

a 9 ton solid rocket booster, to achieve enough speed for 

the oxygen collection principle to work. The RLV will 

then detach and insert itself into LEO using its own 

engines. The RLV will be an autonomous fixed winged 

craft similar to the USA’s X-45a craft. After a deorbit 

burn, the craft will land back just like a regular aeroplane. 

The first proof of concept flight of the system is 

scheduled to take off in 2011. 

 

This year will also see the entry of India into space 

science missions since its first satellite Aryabhatta. The   
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year 2011 will see ISRO deploying its first dedicated 

astronomy satellite called ASTROSAT. This is a 650 

Kg multiband orbiting platform comprised of X-Ray 

and UV telescopes amongst other instruments. The 

last few years has also seen the dawn of 

nongovernmental participation in space science. In 

2009, students at Anna University designed and built 

their own satellite which was deployed into orbit in 

April of this year. This is being followed up by 

similar projects by other universities like the Indian 

Institutes of Technology. ISRO was also 

contemplating on a Mars mission somewhere near 

2013-2015. Scientific proposals for these missions 

are already being requested from various agencies 

and Institutes. 

 

Photo Op: 

 
Moon in Pisces as seen from Delhi, 

just 7 degrees from Jupiter 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ANUSAT: Anna University Nano Satellite, First Indian 

University built satellite launched into orbit in April 2009 

 

Antimatter on Earth?: Contd. 

 

Terrestrial gamma ray flashes, as they are called are 

intense burst of gamma radiation. Gamma rays have 

extremely short wavelengths (about ~ 10 picometers) and 

energies of several Kilo electron volts (KeV). Such 

radiation is usually associated with nuclear phenomena. 

The flashes observed by the Fermi spacecraft correspond 

to a phenomena called “pair production” 

 

In these phenomena, a gamma ray particle a photon may 

hit a nucleus of atoms in the atmosphere, completely 

disintegrating into an electron and its antimatter 

counterpart the “positron”. The gamma rays themselves  

XKCD: 3D 
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are created by energetic electrons within the 

lightning flash. The strong electric field in the 

discharge is able to accelerate electrons to the 

speed of light. When these electrons strike 

molecules within the atmosphere, they transfer all 

their energy to the molecule and it is release in the 

form of gamma ray photons. FERMI was originally 

designed for observing gamma ray bursts caused by 

supernovae in distant galaxies. Launched in 1991, 

the spacecraft has provided valuable insight into 

the physics of the universe, and also mysteries 

closer to home.  

Ephemeris: Jan-Feb 2011 

January 19 - Full Moon The Moon will be directly opposite the Earth from the Sun and will be 

fully illuminated as seen from Earth. This phase occurs at 21:21 UTC. 

 

February 3 - New Moon The Moon will be directly between the Earth and the Sun and will not 

be visible from Earth. This phase occurs at 02:31 UTC 

 

February 18 - Full Moon The Moon will be directly opposite the Earth from the Sun and will be 

fully illuminated as seen from Earth. This phase occurs at 08:36 UTC. 

 

March 4 - New Moon The Moon will be directly between the Earth and the Sun and will not 

be visible from Earth. This phase occurs at 20:46 UTC 

 

March 19 - Full Moon The Moon will be directly opposite the Earth from the Sun and will be 

fully illuminated as seen from Earth. This phase occurs at 18:10 UTC 

 

Communicating Astronomy 365 days a Year 

An Interview with Robert Nemiroff: As told to CAPjournal 

Reprinted with Authorization 

 

Few astronomy communication projects are as 

well known or as widely disseminated as the 

Astronomy Picture of the Day (or APOD for 

short). Since its creation in 1995, it has 

popularised thousands of images and helped to 

explain the cosmos through informative 

captions. Impressively, the site shows no signs  

of slowing down and has amassed many loyal 

supporters. This success can be attributed to the 

two astronomers behind the project: Robert 

Nemiroff and Jerry Bonnell. CAPjournal has 

interviewed Robert to discover his view of 

APOD, and the lesser known issues that 

surround it. 

 

Astronomy Picture of the Day is probably the 

most successful science outreach project on 

the web. How do you deal with that 

responsibility?  

 

Sometimes I imagine there is a football stadium 

filled with people who react at midnight when a 

new APOD is unveiled. I worry that they will 

jeer if I do a bad job, but more usually, and this 

is when I have completed an APOD that I think 

is really cool, I picture them cheering. Jerry and 

I are both extremely proud of APOD and are 
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simultaneously delighted and humbled by its 

continued success. 

 

Back in 2008 you received 3.5 million page 

views per week on average. Has this number 

increased during 2009? 

 

It seems that APOD’s page views have 

increased, but it is actually hard to say by how 

much. The local log files do indicate that the 

main NASA APOD site now typically serves 

over one million page views a day. Still, I 

wonder what fraction of this is really just search 

engine robots doing strange indexing runs and 

the like. APOD is setting the standard for quality 

and aesthetics of the astronomical pictures. 

 

Which are the main criteria for image 

selection? 

 

I appreciate the compliment, but I feel that 

APOD actually has little to do with the current 

high standards for quality and aesthetics in 

astronomy images. In my opinion, these 

standards are really related to amazing advances 

in digital image processing, size and stability 

advances in CCD technology, increased 

bandwidth, and price breaks on moderate-sized 

astronomical telescopes. APOD, in my view,  

just skims a little of that digital cream off the 

top.  

 

Criteria for selection include me (or Jerry) 

exclaiming “WOW!” when a great new image 

appears. But yes, originality is important, as is 

topicality, artistry, and the ability to provoke 

curiosity. Also, I try to keep an eye on which 

images might become important to astronomy in 

the future, and so would likely appear in a next 

generation astronomy textbook.  

 

Do you try to keep up with on–going events, 

like meteor showers and eclipses? 

 

Yes. And even when I forget about some 

upcoming astronomical event, I am usually 

reminded soon afterwards by proud 

photographers submitting their images.  

 

The website look and feel is still oldschool, 

resembling the basic ASCII HTML websites. 

Is this intentional? 

 

The old-school look of APOD is partly 

attributable to laziness. I guess we just try to fix 

things that are broken, and we don’t consider 

APOD’s look as broken. APOD is written and 

edited by only two people, and keeping our day 

jobs limits the amount oftime each of us can 

spend on APOD. Also, though, Jerry and I are 

fans of simplicity. We are indeed proud that 

APOD has kept the same look since it appeared 

in 1995, and now consider it part of our legacy. 

When I was a kid, I remember once admiring the 

Volkswagen Beetle because even as other cars 

changed their designs, the Beetle always looked 

the same and worked just fine. Now, perhaps, 

the same might be said about APOD. 

 

 iPhone applications and other web 

aggregators “steal” some of your website 

traffic. Is that an issue for you? 

 

Like most people, I don’t like to see any content 

stolen or unattributed. However, I am neither a 

police officer nor a lawyer, and so I do not 

myself have the power to stop them. What we 

sometimes do is to “endorse” — and hence list 

as mirrors — sites that reproduce our content 

with proper attribution and without inappropriate 

advertising. 

 

How do you see the future of APOD? Are you 

planning any improvements? 

 

APOD is perhaps more of an idea than a 

website. My current grandest hope is that long 

after Jerry and I are gone and after the web itself 

is considered archaic, some version of APOD 

will still exist and inspire awe, curiosity, and 

interest in the next generation of humanity. So 

long as some concepts of “Astronomy” and 

“Day” remain intact and important, the APOD 

concept might survive even changes of medium. 

More realistically, however, the best guarantee 

Astronomy Picture of the Day is available at 

http://apod.nasa.gov/apod/ 
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that there will be an APOD even tomorrow is 

that the “Tomorrow” line of today’s APOD is 

not blank.  

 

How much does APOD impact your careers 

as professional astronomers? Do you find it 

helps or hinders? 

 

I believe that APOD has both helped and 

hindered my career as a professor and an 

astrophysicist. Through APOD, some of my 

most productive graduate students have found 

me and have thus greatly helped my research 

career. Conversely however, although rarely 

explicitly stated, being associated with APOD 

appears to paint me, to some, as a fluffy 

populariser incapable of doing real science. This 

seems to be true mostly for people who are not 

in my sub-fields of research. Oddly, inside the 

astrophysical sub-specialties in which I have 

worked the longest, APOD appears to have had 

little effect on my research reputation. I guess 

this is because some people in my sub-

specialties have expressed surprise on finding 

out that I am associated with APOD. (As do 

most people — I am not a celebrity.) After 

finding out my association, though, their citation 

patterns for my scientific works appears 

unchanged. In terms of tenure, I did not focus on 

APOD in my tenure dossier. I have always been 

interested and active in research, and so it was 

possible for me to publish and win sufficient 

research grants to become promoted to full 

professor without it. Conversely, I have always 

felt that my professorial activity has given me a 

stable platform and a broad student-oriented 

perspective that has bolstered APOD. In terms 

of teaching, I think APOD has the effect of 

causing people to think I am a better teacher 

than I really am. In my opinion I am a good 

astronomy teacher, but not great. My teaching 

evaluations reflect this.  

 

I frequently teach introductory astronomy, and 

am now proud to put my lectures freely online.  

However, writing APOD has actually caused me 

to be a better astronomy teacher than I used to 

be. That is primarily because writing APOD has 

caused me to keep up to date — and think 

through — current astronomy events better than 

I used to.  

 

Given your experiences with APOD, do you 

have any advice for people wishing to start 

their own online astronomy communication 

venture? What’s the best way to engage the 

community? 

 

Currently I am trying to bolster APOD by 

creating a surrounding community called the 

Asterisk that is meant to encourage people to 

comment (like an *asterisk, get it?) on APODs.  

 

The Asterisk has recently expanded to include a 

rapidly updated user-generated forum of 

astronomyrelated bookmarks, a forum of new 

and user-submitted space pictures that might 

anchor future APODs, a place where any 

astronomy question can be asked no matter how 

easy or hard, and my entire introductory 

astronomy course, including video lectures and 

PowerPoint slides, which is free and leverages 

the freely available Wikipedia instead of a costly 

textbook. In terms of the questions — and we do 

get a few — I invite knowledgeable astronomy 

enthusiasts to help us answer them! Although 

the Asterisk does have a positive effect on 

APOD, it really has only a very small following 

compared to APOD, which gives me a feel for 

how hard it is to develop and engage a large 

community. Therefore, my advice for people 

wishing to start their own online astronomy 

communication venture would be twofold: be 

first and be simple. APOD started in 1995 and 

this gave it a huge “first mover” advantage. So if 

you have a new and great idea about how to 

communicate astronomy, be the first to 

implement it, and make your implementation so 

simple that new viewers can understand it 

intuitively. Past that, a low cost structure, a 

decade of perseverance, and dumb luck might 

also be useful. 

 

Robert Nemiroff, Ph.D is a Professor of 

astronomy and astrophysics at Michigan Tech, 

USA. He and Jerry Bonnell are the co-creators 

of the ever popular Astronomy picture of the day 

(APOD) service. 

 Answer to trivia: Comet Halley 
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