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Headliners 

 NASA Remembers Neil Armstrong 

http://www.youtube.com/watch?v=GS32pRTURdI  

 A Year’s Worth of Days 

http://www.slate.com/blogs/

bad_astronomy/2013/08/10/

time_lapse_video_the_sky_every_day_for_a_year_sho

wn_all_at_once.html  

 400,000 Galaxies 

http://www.wimp.com/galaxiesanimation/ 

Contact numbers 

President: Ian Cooper 329 7829 

Secretary: Peter Wilde 358 4857 

Treasurer: George Ionas 358 7007 

Editor: Jeremy Moss 027 7654171 

In this issue: 

 StellarFest 2013 a stellar success! 

 Nova Delphini in our skies now! 

 A Boiling Lava Planet With an Eight-Hour Year 

 Scientists find "fluffy" disk around baby star 

 Major Volcanic Eruption Seen on Io 

 A “new star” appears in the sky 

 Twin Baby Stars Belch Into Their Mama’s Face 

 Are the Stars You See in the Sky Already Dead? 

The NEXT MEETING will be on Wednesday, 

August 28th, 2013 at 8p.m.  At the Manawatu 

Observatory. Looks like we might finally get to 

see some of those Southern Observatories at 

last! See you all there.  

One of the true highlights of StellarFest 2013 at Foxton 

Beach earlier this month was the sight of our glorious winter 

Milky Way passing overhead during the early evening from a 

very dark urban site. The dark lanes delineating our Galaxy 

were a splendid sight for most urban attendees.  

This montage at right was a group effort: Camera (Canon 

450D IR modified) and framing by Ian Cooper, 10mm wide 

angle lens by Mike White, and post production work by Ste-

phen Chadwick. See the following pages for more from the 

superb and highly successful weekend at Foxton Beach. 

http://www.youtube.com/watch?v=GS32pRTURdI
http://www.slate.com/blogs/bad_astronomy/2013/08/10/time_lapse_video_the_sky_every_day_for_a_year_shown_all_at_once.html
http://www.slate.com/blogs/bad_astronomy/2013/08/10/time_lapse_video_the_sky_every_day_for_a_year_shown_all_at_once.html
http://www.slate.com/blogs/bad_astronomy/2013/08/10/time_lapse_video_the_sky_every_day_for_a_year_shown_all_at_once.html
http://www.slate.com/blogs/bad_astronomy/2013/08/10/time_lapse_video_the_sky_every_day_for_a_year_shown_all_at_once.html
http://www.wimp.com/galaxiesanimation/
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STELLARFEST 2013—A PICTORIAL REVIEW 

Above: While those closer to the ranges were bothered by cloud StellarFest attendees enjoyed beautiful sunshine out at the coast. Several 

Hydrogen Alpha telescopes were to the fore as everyone  takes advantage of the big variety of solar scopes on offer. 

Above: Ross Skilton explains to several other members of the Wanganui Astronomical Society and Glen Campbell of the Horowhenua As-

tronomical Society some of the finer points of this altazimuth mounted H-Alpha telescope. 
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Above: The daytime afforded a great opportunity for those interested in honing their skills in utilising astrophotography computer software 

in order to get the best from their own astrophotos. At the back John Calcott of New Plymouith, and Steve Newcombe of Hamilton.  Front 

from left, Robin Warnes (Raumati Beach), John Burt of Gisborne and Stephen Chadwick of Himatangi Beach. 

Above: Robin Warnes of Raumati Beach & Edwin Rodley of Wellington have there telescopes set up in the late afternoon in readiness for the 

expected fine night ahead. These two ‘scopes were very busy later on as hoped for. 
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Above: The Zodiacal Light dominated the western skyline above the trees at the end of astronomical twilight from the StellarFest site on the 

Saturday night. Ian Cooper has captured the start of the brilliant light cone in this 5 minute exposure. Created by the dust of a myriad of 

comets and lit up along the line of the zodiac by the sun the middle of winter through to the middle of spring is the best time to see it. 

Above: Most of the nearly fifty attendees enjoy the late afternoon sun as they stand on the “Hill” to pose for this group photo. People came 

from Hamilton, Gisborne, Napier, the Wairarapa, Wellington, Kapiti Coast,  Wanganui, Hawera, New Plymouth, Palmerston North, Levin 

and Foxton to experience a busy but  relaxed weekend amongst other people with similar interests. 
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Above: Andrew Drawneek of Linton has to take the award for being the most dedicated attendee. Andrew was busy for the whole of the 

Saturday night with various cameras in action taking everything from super-widefield animations to the high power views of deep-sky objects 

seen here. Andrew caught the brilliant spiral galaxy NGC 253 in Sculptor as well as the nearer globular cluster NGC 288 using his Canon 

60D with a 300mm lens at f/4 and set at ISO 2500. Andrew stacked 16 two minute images that were guided on his Astrotrac mounting  and 

processed them in photoshop to obtain the image here. Andrew finally called it quits near 7 a.m. on the Sunday morning, a 12 hour mara-

thon!  

Above: Even as the dawn approached and the Milky Way neared the horizon, the dark skies of the StellarfFest site where the few street 

lights in the area had little effect was plainly evident in this five photo montage taken by Ian Cooper and combined by Stephen Chadwick. 
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Nova Delphini 2013 
Hopefully you have all heard that 

there is a newly discovered Nova in 

the northern constellation of Del-

phinus. This is causing great excite-

ment in Variable Star circles and it 

is receiving by far the majority of 

attention and observation. 

Discovery. 

Nova Delphini 2013 (Nova Del 

2013) was discovered by Koichi 

Itagaki (Teppo-cho, Yamagata, Ja-

pan) and reported by S Nakano 

(Sumoto Japan) on August 14th 

2013. It was discovered using an 

unfiltered CCD camera on a 

600mm reflector. It was magnitude 

6.8 at discovery. [1] 

 

The AAVSO designation is PNV 

J20233073+2046041. The 

International Variable Star 

Index (http://

www.aavso.org/vsx) now 

also includes the progeni-

tor's designations f 

Figure 1: Location of No-

va Delphini 2013 

(crosshairs). Screenshot 

from Sky Safari for An-

droid by Southern Stars 

LLC.  

rom other star surveys. 

Location. 

R.A. 20h 23' 30.73” Decl. 

+20° 46' 04.1” 

 

This is roughly 5 x the 

distance between Alpha 

Delphini (Suolocin) and 

Delta Delphini at the 7 

O'Clock position from 

the line of Alpha and Del-

ta Delphini. 

 

  Figure 1: Location of 

Nova Delphini 2013 

(crosshairs). Screenshot 

from Sky Safari for An-

droid by Southern Stars 

LLC  

http://www.aavso.org/vsx
http://www.aavso.org/vsx
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Figure 2: Nova Del 2013 Light Curve: 

Discovery to 20 Aug. 2013. AAVSO 

Light Curve Generator. 

What can be seen in the light curve 

of Nova Del. 2013 is a steep rise, 

then plateau and possibly a standstill 

or decline in brightness. 

The AAVSO International Variable 

Star index gives a quiescent magni-

tude for Nova Del 2013 of 16.9 [2]. 

At its current brightest Nova Del 

2013 reached magnitude 4.3. This 

means that it has brightened: 

2.512(16.9 – 4.3) = 2.51212.6 =  109,710 

times! 

For comparison, the Full Moon is 

magnitude -12.74, the Sun on aver-

age is magnitude -26.74, the differ-

ence between the two is 14 magni-

tudes or put another way, the Sun 

outshines the Full Moon 400,000 

times. 

Hopefully the Sun/Moon and Nova 

Del quiescent/eruption comparisons 

are not lost on anyone! 

Spectra. 

From the AAVSO Alert Notice[1]: 

“Spectra by numerous 

professional and ama-

teur astronomers show 

strong H-alpha and H-

beta emission and P 

Cygni profile emission 

lines, all pointing to a 

pre-maximum classical 

nova.” 

H-alpha and H-beta are two excited 

states of Hydrogen – hardly surpris-

ing given the amount of energy re-

leased by the eruption. They also say 

something about the dominant ele-

ments in the ejected material. The P 

Cygni emission profile is a charac-

teristic spectroscopic profile show-

ing both red shifted emission and 

blue shifted absorption and is asso-

ciated with an expanding gaseous 

envelope – hence red shifted fea-

tures of the gas heading away from 

our line of sight, and the blue shifted 

features of the gas heading towards 

us.[3] 

Variable Star Chart for Nova 

Del 2013. 

You can generate a variable star 

chart with comparison stars for No-

va Del 2013 for whatever equip-

ment you use, binoculars, telescope, 

CCD, etc. using the AAVSO Variable 

Star Plotter. http://www.aavso.org/

vsp 

 

The AAVSO recommend that you 

print a chart for a field of 900 

arcmin (15°) with a magnitude limit 

of 7. 

Submitting Observations. 

You can submit observations with-

out needing to be a member of the 

AAVSO. You only need to obtain an 

observer code. Instructions for eve-

rything you need do to submit ob-

servations can be found at http://

www.aavso.org 

 

What is a Nova? 

Firstly the background of the name 

"Nova". The ancients periodically 

noticed a new star in the heavens 

but it was Tycho Brahe who de-

scribed Supernova SN 1572 as "De 

stella nova" or "new star". From 

that point onwards the name "nova" 

stuck.[4] 

 

Despite the etymology a Nova is 

distinct from a Supernova. The 

mechanisms of brightening, progeni-

tors and output are very different. 

 

Novae occur in close binary sys-

tems with orbital periods from 0.05 

to 230 days.[5] The two components 

are a White Dwarf (WD) and a 

cooler secondary component of 

spectral class K-M.[5] The secondary 

component is donating gas by 

Roche lobe overflow to the WD. In 

brief, the outer regions of the sec-

ondary are close enough to the 

WD for the WD's gravity to domi-

nate and therefore these outer re-

gions are siphoned off to form an 

accretion disk around the WD. cf. [4]

[5] 

If the accretion rate is just right [4] 

then the hydrogen (H) and helium  

http://www.aavso.org/vsp
http://www.aavso.org/vsp
http://www.aavso.org/
http://www.aavso.org/
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accumulate on to the surface of the 

WD where the gravity of the WD 

massively compresses, and there-

fore heats the H and He. [4] 

 

At a critical point, the accreted gas-

es are able to fuse in a runaway 

thermonuclear reaction at about 20 

million degrees Kelvin. [4] Unlike the 

proton-proton chain reactions that 

drive our Sun [6] the reaction is cat-

alytic [4] and H is fused into He via 

the CNO cycle.[7] That is, the Car-

bon, Nitrogen to a lesser degree 

and Oxygen present in the WD 

catalyses the reaction. That said, 

José [9] notes that initially proton-

proton chain reactions[6] also have a 

significant role to play. 

 

The CNO cycle occurs in particu-

larly dense environments where 

there is an abundance of Carbon or 

Oxygen. The presence of otherwise 

inert Carbon or Oxygen in a dense 

enough environment can prevent 

other fusion pathways like the pro-

ton-proton chain reactions from 

occurring by simply getting in the 

way. cf. [7] 

 

Subsequently at temperatures of 17 

million degrees Kelvin in stars more 

massive than 1.3 solar masses, the 

CNO Cycle dominates. [7] 

 

WDs are the dense left over stellar 

core of low to medium mass stars.[8] 

Depending upon the mass of the 

progenitor, they can be Carbon (C), 

Carbon+Oxygen (O), or Car-

bon+Oxygen+Magnesium (Mg) or 

Neon (Ne) in their make up.[8] The 

typical Nova progenitor is a C+O 

or O+Ne rich WD[9] where the 

conditions are met for the CNO 

cycle at the interface between the 

core of the WD and its surrounding 

H/He envelope.[9] 

 

In a single cycle of the simplest 

CNO Cycle:[7] 

 

A H (proton) fuses with a 12C 

(Carbon 12) atom. There is 

some left over binding ener-

gy (difference between the 

potential binding energy 

(energy holding each a nu-

cleus together) of the par-

ent nuclei and the resulting 

daughter nucleus) and this is 

emitted as a gamma ray 

photon.  

At this point we have made a 
13N (Nitrogen 13) atom 

from the 12C + H and liber-

ated some energy in a gam-

ma ray. The new N atom is 

an unstable isotope with 

too many protons com-

pared to neutrons so one of 

its protons decays into a 

neutron. It loses the excess 

positive charge as a posi-

tron (same mass as an elec-

tron but a positive charge) 

and an electron neutrino 

(associated with the quark 

that changed types to make 

the proton a neutron). This 

now yields 13C (Carbon 13). 

The positron lives a very short 

life and quickly meets an 

electron, annihilates and 

this reaction yields another 

gamma ray photon. 

The neutrino is inert and es-

capes (most likely) the WD 

carrying away the equivalent 

energy to its mass and mo-

mentum. 

The 13C created by the decay of 

a proton in the 13N then 

fuses with an H again. Like 

the 12C + H reaction, this 

again liberates some binding 

energy as a gamma ray and 

yields 14N (Nitrogen 14). 

This time however, the N 

isotope is stable and does 

not decay. 

The 14N then fuses with a single 

H. Like before some binding 

energy is liberated as a gam-

ma ray. The result is 15O 

(Oxygen 15). 

Like 13N before it, the excess of 

protons in the 15O is unsta-

ble and one of its protons 

decays into a neutron as 

described above. The re-

sulting positron and neutri-

no meet the same fates as 

before. i.e. Both liberating 

some energy, mass and mo-

mentum in effect. The re-

sult of the decay is 15N 

(Nitrogen 15). 

This isotope of N has an excess 

of neutrons. When it fuses 

with a single H, this is un-

stable and an alpha particle 

is emitted. An alpha particle 

is a He nucleus. Finally by 

the CNO cycle we have got 

from H to He! 

15N minus an alpha particle (two 

protons plus two neutrons) 

and plus a H (proton) is 12C. 

Back to where we started 

and around we go again. 

 

This catalytic production of He via 

the CNO cycle is not the only nu-

cleosynthesis that occurs. In varying 

abundances dependent upon tem-

perature and pressure by varying 

reaction networks involving proton 

capture, alpha decay and β+ decay 

elements like 7Be (Beryllium 7), 

13N (Nitrogen 13), 18F (Florine 

18), 22Na (Sodium 22), 26Al 

(Aluminium 26) up to Ca (Calcium) 

may also be produced. [9] 

 

Enormous amounts of energy is re-

leased even though less than 0.0001 

Solar masses of material is ejected 

from the Nova eruption. [4] Only 

roughly 5% of the accreted H and 

He is involved in the reactions. [4]  

 

Numerical simulations show that 

the envelope involved in the erup-

tion reaches temperatures in the 

range of 100 million to 400 million 
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degrees Kelvin in a few seconds! 

The expansion of this envelope is 

ballistic. The ejecta from a classical 

Nova expands at several thousand 

km/s.[9] Peak luminosities of Novae 

are between 10,000 and 100,000 

the luminosity of the Sun.[9] 

 

Novae come in different flavours 

depending upon their light curve 

characteristics and whether or not 

they have erupted more than once. 

They can be slow (NB), very slow 

(NC) fast (NA), and recurrent (NR).
[5] 
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Finder Chart for Nova Delphini 2013. From a photo taken from Sluggish Creek Observatory this week. Using the 

bright star Altair in Aquila move down and find the stars of Sagitta, the Arrow, and follow them out to the position 

of the Nova. Binocular users will pick up the fine cluster that we call “The Coathanger,” as well. 

http://www.aavso.org/vsx/index.php?view=detail.top&oid=322784
http://www.aavso.org/vsx/index.php?view=detail.top&oid=322784
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http://en.wikipedia.org/wiki/Proton–proton_chain_reaction
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A Boiling Lava Planet With an 

Eight-Hour Year 

 

Another really weird planet orbiting another star has been 

found, and it’s a world of extremes: The orbital period—its 

year—is only 8½ hours long, and it’s so hot it must have a 

molten surface of boiling lava. Not only that, but it’s roughly 

the same size as Earth! 

The planet is called Kepler-78b and is located about 700 light-

years from Earth. The parent star, called just Kepler-78, is 

slightly smaller, cooler, and lower mass than the Sun. It’s less 

than 1 billion years old, making it far younger than the Sun as 

well. 

The planet was detected using the transit method. If a 

planet’s orbit is edge-on as seen from Earth, it blocks a tiny 

bit of light from the star every time it orbits (like a bug flying 

between you and a light). The star is relatively bright—about 

11th magnitude, visible in a small telescope—which means it 

was extremely well-observed, and even though the amount of 

light blocked by the planet was tiny, it boomed right out of 

the observations: 

First, the graph plots light from the star and planet over time; 

about 12 hours is covered. The big dip is from when the plan-

et is directly between us and the star. The units on the left 

are parts per million, so the planet blocks about 200 one-

millionths of the star’s light, or 0.02 percent. That’s a teeny 

tiny amount, but clearly seen. 

The black dots plot the starlight over one planetary orbit, and 

it repeats at about the seven-hour mark. (It’s plotted this way 

to make it easy to see the repeating pattern in the light.) The 

diagram inset in the middle shows the relative size of the star, 

planet, and the planet’s orbit (dashed line). That’s to scale: 

The planet circles the star, staying just three times the star’s 

own radius from the surface! That means the planet is boiling 

hot, with a surface temperature of about 4,800 degrees Celsi-

us (8,700 degrees Fahrenheit). 

But it’s the middle part of the graph that blew me away. If the 

light we saw were steady, then that would be a flat line be-

tween transits. But it’s not: You can see it rises a bit, then 

there is a second, much shallower dip starting at the 3½-hour 

mark, then it drops slowly again. 

What you’re seeing there is the light from the planet itself, chang-

ing like the phases of the Moon as it orbits the star, and then get-

ting blocked as it passes behind the star. 

When the planet is directly between the star and us, we see 

its unlit half. As it orbits around the star, we see gradually 

more of it, lit like a crescent Moon, so it gets brighter. Then 

we see it half full, three-quarters full … and just as we’d see it 

becoming fully lit, it passes behind the star itself, and we get 

that little dip in the light. So what you’re seeing there is actu-

ally the combined light of the star and the planet, too. We’re 

probably seeing reflected starlight off the planet, like the 

Moon is lit from the Sun. But again, note the small change: It 

only adds up to about 10 parts per million! The star is hun-

dreds of thousands of times brighter, but the planet makes 

itself get noticed in all that blaring light. 

Kepler-78b is a pretty spectacular place. While we can’t de-

termine its mass very well, it’s certainly less than about eight 

times the Earth’s mass, most likely close to Earth’s own heft. 

It’s only about 1.2 times the radius of the Earth, so it’s very 

close to our size. But Earth it ain’t. Poking around the Web, I 

didn’t find any common metals that are solid at 4,800 degrees 

Celsius, which means no matter what, the surface of this 

planet is molten. If it has an atmosphere at all, it’ll be vapor-

ized rock and metals. 

And on top of it all, its year is only a few hours long. Only a 

handful of planets known orbit their stars more rapidly. That 

close to the star it’s probably tidally locked, too, so it always 

shows the same face to the star; one side of the planet is 

infernally hot and the other would be somewhat cooler. But 

even so, the whole surface would be a world-spanning ocean 

of churning liquid rock and metal. Crazy. 

This is yet more evidence that the Universe is more clever 

than we are when it comes to creating worlds. But we’re 

clever, too, and we can find them. And the more we see, the 

better we understand how they form, how they exist, and 

the more we are able to understand about our own blue-

green—and very temperate—planet. 

http://www.slate.com/blogs/bad_astronomy.html  

http://www.slate.com/blogs/bad_astronomy/2013/08/20/exoplanet_a_superhot_earth_sized_world_with_an_8_hour_year.html
http://www.slate.com/blogs/bad_astronomy/2013/08/20/exoplanet_a_superhot_earth_sized_world_with_an_8_hour_year.html
http://www.slate.com/blogs/bad_astronomy.html
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Scientists find 

"fluffy" disk 

around baby star 

 

Members of the Strategic Exploration of 

Exoplanets and Disks with Subaru Tele-

scope (SEEDS) Project have used Sub-

aru's High Contrast Instrument for the 

Subaru Next Generation Adaptive Op-

tics (HiCIAO) to observe a disk around 

the young star RY Tauri. The team's 

analysis of the disk shows that a "fluffy" 

layer above it is responsible for the 

scattered light observed in the infrared 

image. Detailed comparisons with com-

puter simulations of scattered light 

from the disk reveal that this layer ap-

pears to be a remnant of material from 

an earlier phase of stellar and disk de-

velopment, when dust and gas were 

falling onto the disk. 

 

Since 2009, the five-year SEEDS Project 

has focused on direct imaging of ex-

oplanets — planets orbiting stars out-

side our solar system — and disks 

around a targeted total of 500 stars. 

Planet formation, an exciting and active 

area for astronomical research, has long 

fascinated many scientists. Disks of dust 

and gas that rotate around young stars 

are of particular interest because as-

tronomers think that these are the sites 

where planets form — in these so-

called "protoplanetary disks." Since 

young stars and disks are born in mo-

lecular clouds, giant clouds of dust and 

gas, the role of dust becomes an im-

portant feature of understanding planet 

formation; it relates not only to the 

formation of rocky, Earth-like planets 

and the cores of giant Jupiter-like plan-

ets but also to that of moons, planetary 

rings, comets, and asteroids. 

 

As a part of the SEEDS Project, the 

current team of researchers used 

HiCIAO to observe a possible planet-

forming disk around the young star RY 

Tauri. This star is about 460 light-years 

away from Earth in the constellation 

Taurus and is around half a million 

years old. The disk has a radius of about 

70 astronomical units (1 AU is the aver-

age Earth-Sun distance, or about 93 

million miles [150 million kilometres]), 

which is a few times larger than the 

orbit of Neptune in our own solar sys-

tem. 

 

Astronomers have developed powerful 

instruments to obtain images of pro-

toplanetary disks, and Subaru Tele-

scope's HiCIAO is one of them. 

HiCIAO uses a mask to block out the 

light of the central star, which may be a 

million times brighter than its disk. Re-

searchers can then observe light from 

the star that has been reflected from 

the surface of the disk. The scattered 

light will reveal the structure of the 

surface of the disk, which is very small 

in scale and difficult to observe, even 

with large telescopes. Observers use 

HiCIAO with a 188-element adaptive 

optics system to reduce the blurring 

effects of the Earth’s atmosphere, mak-

ing the images significantly sharper.  

 

This team succeeded in capturing a near

-infrared image (1.65 microns) associat-

ed with the RY Tauri disk. Unlike many 

other protoplanetary disks, the disk 

emission is offset from the centre of 

the star. In contrast to longer-

wavelength observations, which are 

associated with the midplane of the 

disk, scattered near-infrared light com-

ing from the surface of the disk pro-

duced this offset, which provides infor-

mation about the vertical structure of 

the disk. 

 

Changes in structure perpendicular to 

the surface of a disk are much harder 

to investigate because there are few 

good examples to study. Therefore, the 

information about vertical structure 

that this image provides is a contribu-

Left: An image in the near infrared (1.65 μm) around RY Tauri, using a special mode of the Subaru HiCIAO coro-

nagraph, the polarized intensity image. This type of observation is preferred for faint emissions associated with 

scattered light around planet-forming disks, as there is less light from the much brighter star. The colours indi-

cate the strength of the emission (blue, yellow and red from faint to bright). A coronagraphic mask in the tele-

scope optics blocks the central star, with its position marked at the centre. A white ellipse shows the position of 

the midplane of the disk, which is observed at millimetre wavelengths. Scattered light observed in the near infra-

red is offset to the top of the image compared with the denser millimetre disk. Right: Schematic view of the ob-

served infrared light. The light from the star is scattered in the upper dust layer, and it makes the observed light 
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tion to understanding the formation of 

planets, which depends strongly on the 

structure of the disk, including spirals 

and rings, as well as height. 

 

The team performed extensive comput-

er simulations of the scattered light, for 

disks with different masses, shapes, and 

types of dust. They found that the scat-

tered light is probably not associated 

with the main surface of the disk, which 

is the usual explanation for the scat-

tered light image. Instead, the observed 

infrared emission can be explained if 

the emission is associated with a fluffy 

upper layer, which is almost transpar-

ent. The team estimated the dust mass 

in this layer to be about half the mass of 

Earth’s Moon. 

 

Why is this fluffy layer observed in this 

disk, but not in many other possible 

planet-forming disks? The team sus-

pects that this layer is a remnant of the 

dust that fell onto the star and the disk 

during earlier stages of formation. In 

most stars, unlike RY Tau, this layer 

dissipates by this stage in the formation 

of the star, but RY Tau may still have it 

because of its youth. It may act as a 

special comforter to warm the inside of 

the disk for baby planets being born 

there. This may affect the number, size, 

and composition of the planets being 

born in this system. 

 

The Atacama Large Millimetre/

submillimeter Array (ALMA), a superb 

international millimetre/submillimeter 

telescope, will soon be making exten-

sive observations of protoplanetary 

disks, which will allow scientists to di-

rectly observe ongoing planet formation 

in the midplane of a disk. By comparing 

SEEDS and ALMA observations scien-

tists may be able to understand the 

details of how planets form, something 

that has raised fascinating questions for 

centuries.  

 

http://astronomy.com/ 

Major Volcanic 

Eruption Seen on Io 

 

Recent observations of Jupiter’s moon 

Io has revealed a massive volcanic 

eruption taking place 628,300,000 km 

(390,400,000 miles) from Earth. Io, the 

innermost of the four largest moons 

around Jupiter, is the most volcanically 

active object in the Solar System with 

about 240 active regions. But this new 

one definitely caught the eye of Dr. 

Imke de Pater, Professor of Astronomy 

and of Earth and Planetary Science at 

the University of California in Berkeley. 

She was using the Keck II telescope on 

Mauna Kea in Hawaii on August 15, 

2013 when it immediately became ap-

parent something big was happening at 

Io. 

“When you are right at the telescope 

and see the data, this is something you 

can see immediately, especially with a 

big eruption like that,” de Pater told 

Universe Today via phone. 

 

de Pater said this eruption is one of the 

top 10 most powerful eruptions that 

have been seen on this moon. “It is a 

very energetic eruption that covers 

over a 30 square kilometre area,” she 

said. “For Earth, that is big, and for Io it 

is very big too. It really is one of the 

biggest eruptions we have seen.” 

She added the new volcano appears to 

have a large energy output. “We saw a 

big eruption in 2001, which was in the 

Surt region, which is well known as the 

biggest one anyone has ever seen,” she 

said. “For this one, the total energy is 

less but per square meter, it is bigger 

than the one in 2001, so it is very pow-

erful.” 

 

 

While Io’s eruptions can’t be seen di-

rectly from Earth,infrared cameras on 

the Keck telescope (looking between 1 

and 5 microns) have been able to as-

certain there are likely fountains of lava 

gushing from fissures in the Rarog 

Patera region of Io, aptly named for a 

Czech fire deity. 

While many regions of Io are volcani-

cally active, de Pater said she’s not 

been able to find any other previous 

activity that has been reported in the 

Rarog Patera area, which the team 

finds very interesting. 

Ashley Davies of NASA’s Jet Propul-

sion Laboratory in Pasadena, California 

and a member of the observing team 

told Universe Today that Rarog Patera 

was identified as 

a small, relatively 

innocuous hot 

spot previously in 

Galileo PPR data 

and possibly from 

Earth, but at a 

level way, way 

below what was 

seen on Aug 15. 

de Pater and oth-

er astronomers 

will be taking 

more data soon 

with Keck and 

perhaps more 

telescopes to try 

and find out 

more about this massive eruption. 

“We never know about eruptions – 

they can last hours, days months or 

years, so we have no idea how long it 

will stay active,” she said, “but we are 

very excited about it.” 

No data or imagery has been released 

on the new eruption yet since the team 

is still making their observations and 

will be writing a paper on this topic. 

Scientists think a gravitational tug-of-

war with Jupiter is one cause of Io’s 

intense vulcanism. 

 

http://www.universetoday.com/ 

Voyager 1 acquired this image of 

Io on March 4, 1971. An enormous 

volcanic explosion can be seen 

silhouetted against dark space 

over Io’s bright limb. Credit: 

NASA/JPL. 

http://astronomy.com/en/News-Observing/News/2013/08/Scientists%20find%20fluffy%20disk%20around%20baby%20star.aspx
http://astro.berkeley.edu/~imke/
http://astro.berkeley.edu/~imke/
http://www.universetoday.com/104317/major-volcanic-eruption-seen-on-jupiters-moon-io/#ixzz2cxmsIjhv
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A “new star” ap-

pears in the sky 

 

 On August 14, Japanese amateur as-

tronomer Koichi Itagaki discovered an 

exploding star within the boundaries of 

the constellation Delphinus the Dol-

phin. Now known as Nova Delphini 

2013, the object has brightened since 

its discovery. At that time, it was a little 

fainter than the dimmest star the hu-

man eye can see. Now, however, it lies 

within range of naked eyes from a dark 

site. And even from suburban locations, 

observers using binoculars or small 

telescopes can see the star easily. 

The word nova is Latin, and it means 

“new.” Thousands of years ago, pre-

telescopic observers referred to such 

objects as stella novae — “new stars.” 

These objects appeared to the naked 

eye, seemingly out of nowhere, and 

then faded back to invisibility after days, 

weeks, or sometimes months. 

Today astronomers know that a nova is 

an explosion that results when hydro-

gen from a nearby star builds up around 

a white dwarf — the Earth-sized core 

of a star that once created energy the 

same way our Sun does. The hydrogen 

eventually explodes and causes the star 

to brighten by millions or even billions 

of times, often outshining the entire 

galaxy that houses it. 

Currently, Nova Delphini 2013 is shin-

ing between magnitude 4.5 and magni-

tude 5.0, which makes it a bit brighter 

than the faintest star in the Little Dip-

per star figure. So if you can see all the 

stars in the Little Dipper from your 

observing location, you’ll be able to see 

the nova. That said, binoculars will help 

a lot. 

http://cs.astronomy.com/ 

Nova Delphini 2013, as it appeared in a photograph taken August 16 

through a 12-inch telescope. // Efrain Morales Rivera  

Twin Baby Stars 

Belch Into Their 

Mama’s Face 

You might think of stars as giant balls of 

gas in space that just kinda sit there, 

living out their lives, calmly emitting 

light and heat. But in fact—like most 

people, come to think of it—there’s 

hidden drama when you peek behind 

the curtain. 

 

In fact, with some stars, that’s literally 

true. Take, for example, HH 47 IRS, a 

very young pair of stars orbiting each 

other. Located more than 1,000 light-

years away and probably less than 

1 million years old, these stars are in 

the act of finishing up their formation. 

Born in a dense, dark cloud, they are 

still embedded in a thick disk of materi-

al swirling around them. Through forc-

es still not entirely understood, the 

fierce energy emitted by the pair (about 

a dozen times the amount given off by 

the Sun) is focused into two beams, like 

those of a lighthouse, blasting out into 

space. The result is incredible beauty 

shaped from violence … and unless you 

use the right eyes, it’s invisible. 

The image below shows HH 46/47, the 

HH46/47, a nebula formed by 

a pair of still-forming young 

stars.  

Photo by ESO/ALMA (ESO/NAOJ/

NRAO)/H. Arce. Acknowledge-

ments: Bo Reipurth 

http://cs.astronomy.com/asy/b/astronomy/archive/2013/08/20/a-new-star-appears-in-the-sky.aspx
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glowing gas blown out by the twin stars 

(technically called a Herbig-Haro Ob-

ject, which is where the HH comes 

from). The image is a combination of 

pictures: a visible light shot from the 

ESO New Technology Telescope 

(NTT) and one in radio waves by the 

new ALMA radio telescope (coloured 

green and orange for clarity). But if you 

look at just the NTT picture alone, you 

get a pretty different story: 

As you can see, in visible light, the lobe 

on the right is invisible, blocked by the 

chokingly thick cloud of dust and gas 

from which the stars were born. 

But that material doesn’t absorb radio 

waves as efficiently, and they can pierce 

the veil. That flavour of light goes right 

through that matter, allowing us to see 

it using ALMA and investigate the other 

lobe. As it happens, the lobe on the 

right is made of material moving away 

from us and into the cloud, while the 

lobe on the left is headed more or less 

in to empty space toward us. 

 

These observations have some interest-

ing results, including determining that 

the gas is moving somewhat faster than 

previously thought, about 30–40 kilo-

metres per second (about 70,000–

90,000 miles per hour, which could get 

you from the Earth to the Moon in just 

a few hours). This means that over the 

lifetime of the stars they have injected 

a lot of momentum and turbulence into 

the gas cloud, stirring it up more than 

thought. Many such small, dense clouds 

have material flowing out of them, and 

this new study shows that these stars 

by themselves could drive the outflow 

from this cloud. 

 

I’ll note that there have been other 

telescopes that have seen into this 

cloud before, including the Spitzer 

Space Telescope (more than once, ac-

tually). But this new observation shows 

the power and detail of the newly com-

missioned ALMA observatory, and 

what it can show us about star birth. 

Incidentally, the ALMA observations 

show that the stars have emitted epi-

sodic eructations of gas; in other words 

there were some gaseous outbursts, 

and not just a steady flow. The knots of 

material ejected from the twins are 

moving at speeds that indicate they 

were blown out only a few hundred 

years ago, the blink of an eye on a cos-

mic scale. 

 

Our Sun is pretty mature now, but it 

was young once, too. I imagine it 

looked a lot like HH46/47 about 4.5 

billion years ago, when it was an infant 

only 1 million years in age. But given its 

demeanour and stately nature now, I 

certainly hope it wasn’t as impolite as 

HH 46/47, which has clearly irritated its 

mama cloud. And who wouldn’t get 

riled up if a pair of multiseptillion-ton 

babies were periodically burping matter 

into your face at supersonic speeds? 

… assuming they were burping, of 

course. I’ll note that since one end is 

facing into the cloud, the other is there-

fore facing away. Which is which? This 

whole situation might be even ruder 

than we first thought. 

 

http://www.slate.com/ 

The same object as above, but 

only seen using visible light; 

that is, light our eyes can see. 

Photo by ESO/Bo Reipurth 

http://www.slate.com/blogs/bad_astronomy/2013/08/21/star_birth_young_stars_blast_out_twin_jets_of_gas.html
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Are the Stars You 

See in the Sky Al-

ready Dead? 

When you go outside at night and gaze 

upon the sky, it seems eternal and un-

changing. 

But that’s our own human limitation 

colouring our minds. We live on a 

much shorter time scale than the stars. 

But we’ve studied them, learned about 

them, and now have a great deal of 

understanding of them. Stars are much 

like us, in fact: They are born, they live 

for an amount of time, and they die. 

Some fade away, some explode, but in 

the end, like us, they are mortal. 

That’s a modern realization. And it’s 

spawned a modern fable, too, which I 

have seen here and there, usually prop-

agated through social media. Told as a 

morality tale, to give us a sense of per-

spective, it states this: 

When looking at stars, you're ac-

tually looking into the past. Many 

of the stars we see at night have 

already died. 

I saw this most recently on the Twitter 

feed for ÜberFacts, which, apparently, 

sometimes posts incorrect (and com-

monly unsourced) “facts.” This is one 

of them. 

It’s actually not too hard to understand. 

The first statement is actually correct; 

when you look at the stars you are 

seeing them as they once were. Light 

travels rapidly—as far as we know, it’s 

the fastest thing in the Universe—but 

it’s not infinitely fast. At 300,000 kilome-

tres per second (186,000 miles per 

second), it takes light more than eight 

minutes to get from the closest star to 

Earth; you can think of it as seeing the 

Sun as it was eight minutes ago. The 

nearest known star to the Sun is the 

Alpha Centauri triple-star system, and 

light takes more than four years to get 

from there to here. 

There are about 6,000 or so stars that 

are visible with the naked eye, and the 

vast majority of them are within about 

1,000 light-years of the Sun. Stars dim 

quickly with distance; from even 60 

light-years away, the Sun would fade to 

invisibility. Only the most luminous of 

stars can be seen from greater distance, 

stars like Deneb(probably 1,500–2,500 

light-years away), Eta Carinae (7,500 

light-years), and Rho Cassiopeiae (8,000

–12,000 light-years). About a couple of 

dozen in total make that list. 

So when you look up at the night you 

are seeing even the most distant stars 

in the sky as they were less than 10 

millennia ago. Most are closer. 

But stars live much, much longer than 

that. The Sun will continue on as it is 

now for many billions of years. Even the 

most luminous stars, which use up their 

core fuel far more quickly, can live for 1 

million years or more. That means the 

odds of a star happening to die while its 

light is already on its way to Earth are 

very small; in terms of the star’s life-

time, a few thousand years is the blink 

of an eye. A star would have to be very, 

very near its own death for this to hap-

pen after a very, very long life. 

I can think of very few exceptions, 

though Eta Carinae fits the bill. It’s on 

the edge of exploding; in the 1840s it 

underwent a massive paroxysm that 

was just short of a supernova event. It 

may not go off for another 50,000 

years, but it might tonight. And at a 

distance of less than 10,000 light-years, 

those are not terrible odds that, in a 

sense, it’s already gone and we just 

don’t know it yet. 

But that’s the exception, with the vast 

majority of stars still merrily fusing 

away, lighting up the galaxy. 

I’d wager this aphorism about stars 

being already dead is wrong even with a 

decent telescope; the Milky Way is 

100,000 light-years across, and only a 

few stars in it have a shorter lifespan 

than that. On average, very roughly, 

only two or three stars are expected to 

go supernova in the galaxy per century, 

so the light from a few thousand of 

such explosions is already on its way 

here. That may sound like a lot, but the 

Milky Way has something like 

200 billion stars in it. So really, the num-

ber already dead but still shining in our 

sky is very small*. 

Also, not every star explodes. 

Some swell into red giants, blow away 

their outer layers, and then fade away. 

That process, though, takes tens of 

millions of years to complete at least—

again, far longer than the time it takes 

light to reach us. 

Lower-mass stars don’t even do this. 

They just fade over time, lasting hun-

dreds of billions of years. Most of those 

tiny cool red dwarfs will be around a 

long, long time. But for this they don’t 

even matter: Because they are so in-

trinsically dim, not a single red dwarf is 

visible to the naked eye—even the clos-

est one, Proxima Centauri, is far too 

faint to see without a telescope. 

No matter how you look at it, the idea 

that all, or even most, or even a lot, of 

the stars you can see in the sky are 

already dead is simply wrong. It sounds 

true, and kinda sorta fits with things 

you might think you know, but in the 

end the facts will win. 

So when you look at the sky, feel confi-

dent in the fact that the stars you see 

are still there and will be for some 

time. 

 

http://www.slate.com/  

http://www.slate.com/blogs/bad_astronomy/2013/08/13/are_the_stars_you_see_in_the_sky_already_dead.html
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Above: Stephen Chadwick has recently imaged a wide-field view of the Hydrogen II complex RCW 94 (large nebula on the right) and RCW 

95 in the centre. Using Infrared telescopes and imaging astronomers have discovered a  very rich cluster  with about 136 candidates highlight-

ed in the inset image from the IRAS telescope. These nebulae are extremely faint and basically photographic, i.e. not detectable in average 

amateur telescopes. 


