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metre Anglo-Australian Telescope near 

Coonabarabran to collect spectra for the 340,000 stars. 

 

The 'DNA' collected traces the ancestry of stars, 

showing astronomers how the Universe went from 

having only hydrogen and helium - just after the Big 

Bang - to being filled today with all the elements we 

have here on Earth that are necessary for life. 

 

"No other survey has been able to measure as many 

elements for as many stars as GALAH," said Dr. 

Gayandhi De Silva, of AAO and the University of 

Sydney, the HERMES instrument scientist who 

oversaw the groups working on the major data release. 

 

"This data will enable such discoveries as the original 

Using the Anglo-Australian Telescope, an Australian-

led group of astronomers working with European 

collaborators has revealed the "DNA" of more than 

340,000 stars in the Milky Way, which should help 

them find the siblings of the Sun, now scattered across 

the sky. 

 

This is a major announcement from an ambitious 

Galactic Archaeology survey, called GALAH, 

launched in late 2013 as part of a quest to uncover the 

formulation and evolution of galaxies. When 

complete, GALAH will investigate more than a 

million stars. 

 

The GALAH survey used the HERMES spectrograph 

at the Australian Astronomical Observatory's 3.9-
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star clusters of the Galaxy, including the Sun's birth 

cluster and solar siblings - there is no other dataset 

like this ever collected anywhere else in the world," 

Dr. De Silva said. 

 

Dr. Sarah Martell from the UNSW Sydney, who leads 

GALAH survey observations, explained that the Sun, 

like all stars, was born in a group or cluster of 

thousands of stars. 

 

"Every star in that cluster will have the same chemical 

composition, or DNA - these clusters are quickly 

pulled apart by our Milky Way Galaxy and are now 

scattered across the sky," Dr. Martell said. 

 

"The GALAH team's aim is to make DNA matches 

between stars to find their long-lost sisters and 

brothers." 

 

For each star, this DNA is the amount they contain of 

each of nearly two dozen chemical elements such as 

oxygen, aluminium, and iron. 

 

Unfortunately, astronomers cannot collect the DNA of 

a star with a mouth swab but instead use the starlight, 

with a technique called spectroscopy. 

 

The light from the star is collected by the telescope 

and then passed through an instrument called a 

spectrograph, which splits the light into detailed 

rainbows, or spectra. 

 

Associate Professor Daniel Zucker, from Macquarie 

University and the AAO, said astronomers measured 

the locations and sizes of dark lines in the spectra to 

work out the amount of each element in a star. 

 

"Each chemical element leaves a unique pattern of 

dark bands at specific wavelengths in these spectra, 

like fingerprints," he said. 

 

Dr. Jeffrey Simpson of the AAO said it takes about an 

hour to collect enough photons of light for each star, 

but "Thankfully, we can observe 360 stars at the same 

time using fibre optics," he added. 

 

The GALAH team have spent more than 280 nights at 

the telescope since 2014 to collect all the data. 

 

The GALAH survey is the brainchild of Professor 

Joss Bland-Hawthorn from the University of Sydney 

and the ARC Centre of Excellence for All Sky 

Astrophysics in 3 Dimensions and Professor Ken 

Freeman of the Australian National University. It was 

conceived more than a decade ago as a way to unravel 

the history of our Milky Way galaxy; the HERMES 

instrument was designed and built by the AAO 

specifically for the GALAH survey. 

Measuring the abundance of each chemical in so 

many stars is an enormous challenge. To do this, 

GALAH has developed sophisticated analysis 

techniques. 

 

PhD student Sven Buder of the Max Planck Institute 

for Astronomy, who is lead author of the GALAH 

data release, is part of the analysis effort of the 

project, working with PhD student Ly Duong and 

Professor Martin Asplund of ANU and ASTRO3D. 

 

Mr. Buder said: "We train [our computer code] The 

Cannon to recognize patterns in the spectra of a 

subset of stars that we have analysed very carefully, 

and then use The Cannon's machine learning 

algorithms to determine the amount of each element 

for all of the 340,000 stars." Ms. Duong noted that 

"The Cannon is named for Annie Jump Cannon, a 

pioneering American astronomer who classified the 

spectra of around 340,000 stars by eye over several 

decades a century ago – our code analyses that many 

stars in far greater detail in less than a day." 

 

The GALAH survey's data release was timed to 

coincide with the huge release of data from the 

European Gaia satellite, which has mapped more than 

1.6 billion stars in the Milky Way, making it the 

biggest and most accurate atlas of the night sky.  

 

In combination with velocities from GALAH, Gaia 

data will give not just the positions and distances of 

the stars, but also their motions within the Galaxy. 

 

Professor Tomaz Zwitter (University of Ljubljana) 

said the results from the GALAH survey would be 

crucial to interpreting the results from Gaia: "The 

accuracy of the velocities that we are achieving with 

GALAH is unprecedented for such a large survey." 

 

Dr. Sanjib Sharma from the University of Sydney 

concluded: "For the first time we’ll be able to get a 

detailed understanding of the history of the Galaxy." 

 

The image on page 1 is an example of a solar 

spectrum. HERMES, the new spectrograph being 

built at the AAO, uses volume phase holographic 

(VPH) gratings to provide various optimised spectra 

in blue, green and red light and a fourth band in infra-

red light. HERMES spectra allows astronomers to 

study the chemical makeup of stars to understand 

their formation and evolution. A spectrum of sun 

shows many dark features because of chemical 

elements in sunlight. 
 

Australian Astronomical Observatory  

April, 2018 
 

Image Credit: N.A. Sharp, NOAO/NSO/Kitt Peak 

FTS/AURA/NSF 
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NGC5189: Planetary Nebula  

in Musca 
NGC5189 is a strange object, first recorded in 1826 by  

James Dunlop at his Parramatta home observatory with 

a 9" reflector; he was in a big hurry! His boss, Rumker, 

having clashed with Gov. Brisbane, had quit to live in 

Camden and Brisbane was busy governing. So Dunlop 

set out to record the entire southern deep sky from his 

own backyard and had about a year in which to do it; 

his Catalogue is a remarkable feat. 

 

He viewed Dunlop object 252, NGC5189,  only twice 

and wrote: "A very faint nebula about 25 arc sec 

diameter" noting some nearby stars. Clearly, he 

thought it a nebula of some sort, but not a planetary 

nebula (PN). It is now recognized as a type of 

planetary, gaining the Perek Kohoutek designation PK 

307 -3.1. His position for D252 (when precessed) is 

very close to the modern site. 

 

In an 8 - 10" scope we see an irregular branched object 

that is fairly bright for a PN, with a wide central bar 

and 'arms' at each end – a bit like a barred spiral galaxy 

(Fig, left). I've not been able to see any colour, just a 

neutral grey; OIII filters help a little. Several stars are 

involved though the central star, the source of the 

nebula, is invisible. While James had it 25 arc sec in 

size the modern value is 150 arc sec; not a small PN. 

 

Modern images show the object's size is about twice 

what we can see, mainly due to its outer 'streamers' 

being red H-alpha emitters. Our eyes don't see H-

alpha unless the source is very bright; so our view is 

mostly of the inner blue-green OIII and H-beta parts.  

If we take the blue channel of a Hubble image (Fig, 

right) and compare it with what we see in a 10" scope 

we find the major parts of the planetary are visible in 

our scopes – but the outer red bits are unseen. 

 

While at first 5189 was classed as an emission nebula 

it is a now confirmed to be a planetary nebula PN 

with streamers or 'jets' of ejecta from a central WR 

type star that has recurrent outbursts and is "a rare 

low mass WR primary with a white dwarf 

companion". As the main star rotates the jets are 

thrown out from the source to form an abstract shape 

rather than the more familiar spherical shell of most 

such nebulae. N5189 is sited just 2000ly away, 

presumably in the Carina arm of our Galaxy. 

 

Yet N5189 can be hard to find, but it is just SE of the 

Coal Sack dark nebula. It is well worth the effort of 

finding as this type of PN is rare. Though at times 

called the "Spiral Planetary" this is not a widely 

known southern object despite its central location in 

our sky. Coming into the southern summer sky the 

Spiral Planetary is an impressive sight – take a look.  

 

Dunlop returned to live in Australia after his stint and 

is buried at Kincumber on the central coast; his lathe 

and parts of the 9" scope are held in a small museum. 

Clear skies!  
 

Harry Roberts 
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Telescope's 'Bionic Ear' Hears 
More of the Universe 

       
New technology installed on CSIRO's Parkes radio 

telescope today will let astronomers 'hear' a wider 

range of radio waves from objects in space, opening 

the way to new science. 

 

The new equipment is a receiver, a 'bionic ear' for the 

cosmos which catches radio waves and turns them 

into electrical signals for astronomers to analyse. 

 

The $2.5 million instrument was developed by CSIRO 

and a consortium of Australian universities led by 

Swinburne University of Technology, with funding 

from the Australian Research Council, Germany's 

Max Planck Institute for Radioastronomy and the 

Chinese Academy of Sciences. 

 

CSIRO and Swinburne each designed and built parts 

of the system. 

 

"Stars and galaxies 'sing' with different voices, some 

high, some low," CSIRO astronomer Dr George 

Hobbs said. "It's like a choir out there." 

 

A receiver determines which radio frequencies the 

telescope can hear. "Until now we've had receivers 

that heard just one part of the choir at a time," Dr 

Hobbs said. "This new one lets us listen to the whole 

choir at once." 

 

The new receiver covers a very wide frequency range, 

700 MHz to 4 GHz. It does the work of several 

existing receivers and also covers extra frequencies 

that they don't. 

 

Parkes has been continually upgraded throughout its 

lifetime and is already one of the world's most 

productive radio telescopes. 

 

The telescope is now 10,000 times more sensitive than 

when it was built in 1961 and has found most of the 

known pulsars and most of the 'fast radio bursts' that 

still mystify astronomers. It also helped reveal the 

nature of bright sources called quasars and discovered 

a new spiral arm in our Galaxy. 

 

"Most of the projects the new system will be used for 

are forefront astronomical science," Swinburne's 

Professor Matthew Bailes, who led the university 

consortium, said. 

 

Those projects include searching for gravitational 

waves from black holes in the early Universe, 

studying the insides of neutron stars, and mapping the 

magnetic fields that run through our Galaxy. 

 

The new receiver will let the telescope do different 

projects at the same time. "While some of us are 

timing a pulsar, other astronomers could be looking 

for the signs of newborn stars," Dr Hobbs said. 

With a diameter of 64 metres, Parkes is one of the largest single-dish telescopes in the southern 

hemisphere dedicated to astronomy.   
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"The expertise built up in these 

technologies will enable 

Australia to compete effectively 

into the era of the Square 

Kilometre Array, the world's 

largest radio telescope." 

 

Swinburne engineers designed 

the data processor for the Parkes 

receiver using experience gained 

through work for the Square 

Kilometre Array. 

 

CSIRO is a world leader in 

receiver design. CSIRO and 

engineers from the Chinese 

Academy of Sciences recently 

worked together to develop a 

receiver for China's Five-

hund red -m et e r  Ap er t u re 

Spherical radio Telescope 

(FAST). In addition, the Parkes 

Solar Observations 
by Monty Leventhal OAM & SCS President 
 

June 2018 Solar Report 
 

Due to bad weather the first observation of the month 

was made on the 3rd  June UT.  On that  day no 

Sunspots could be seen. A mound type Prominence 

was observed on the NE limb reaching a height of 

about  37,000km.  On the SE limb  a  small  active 

Prominence was also seen. 

 

No further observations were made until the 6th due 

once again to bad weather. No Sunspots or any other 

activity could be seen on that day. 

 

Again due to bad weather no observations were made 

until  the  10th  when a  Hedgerow Prominence was 

observed on the NW limb reaching a height of about 

37,000km. On the NE limb a single arch Prominence 

could also be seen. 

 

On the 12th a new single Axx sunspot could be seen 

close to the NE limb in AR12713 while on the SW 

limb an active curved type pillar Prominence was seen 

reaching a height of approximately 84,000km. 

 

The following day the same Prominence on the SW 

limb reached a height of about 140,000km. 

 

The small  group  in AR1273 now became a  CV 

(Classification Value) Bxo (2). 

 

No further Sunspots could be seen from the 15th to the 

16th when bad weather prevented any observations 

until the 21st. 

 

The group in AR12713 had reappeared on that day 

with a CV of Dso (25) and a further new group with a 

CV of Dsi (28) was also observed in AR12715. Both 

these groups remained on the solar disc until the 24th 

when a large Filament was seen. 

 

By the 27th the solar disc was clear of all Sunspots for 

the rest of the month and on the 30th no activity could 

be seen at all. 

 

FLARES 

No  Flares  were  seen  for  the  whole  month  of 

observations. 

 

For the month of June 2018 all Sunspot activity once 

again on the Sun remained extremely low. 

 

A total of 16 Observations were made for the month 

with the remaining 14 days being cloud covered and/

or rain. 

 

A total of only 2 groups were observed. This included 

2 groups in the north and nil in the south, comprising 

of  11 spots in the north and 0 in the south giving a 

total of 11 Sunspots. 

 

The average Relevant Sunspot number for the month 

was 8 and the average CV was 8.9 and the Q CV 2. 

 

No CMEs were observed. 

telescope is following up radio sources detected with FAST. 
 

Above is shown the receiver in the anechoic chamber. 
 

CSIRO    May, 2018 
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AR12715: A 

Welcome Gift!  
 
Sunwatchers have had 

lean pickings of late: 

indeed, there's been little 

to get excited about for 

over nine months! Back 

then the extreme doings of 

AR12673 were even 

noticed by mainstream 

media – with reporting of 

g r e a t  f l a r e s  a n d 

remarkable ejections. 

  

Since then we've had 

plenty of time to chill; just 

33 tiny spot groups have 

come and gone over 

almost a year. "Old hands" 

grumble about an early 

start to the next Solar 

Minimum. Some recall the 

grave prediction by the 

Livingston/Penn team 

(2010) that Solar Cycle 24 

(SC24) would be the 

weakest for a century (it 

is!) and - that "SC25 

might fail to materialise at 

all!" Dark tidings, indeed! 

 

The shortage of sunspots 

(i.e. active regions) has 

been matched by a big 

drop in the number and 

power of flares, of 

ejections, CME's and other 

such events. As well, quiet 

region activity has 

declined too, with large 

filaments and extensive 

prominences all but 

absent. 

 

What sunspots do occur 

h a v e  b e e n  s m a l l , 

magnet ically s imple 

structures, with low 

contrast; all are known 

affects of weak sunspot 

fields. When spot or 

umbral fields drop below 

2000G (Gauss) spots lose 

their encircling penumbra; 

as fields fall further 

(<1200G) even the black umbrae fade and the whole spot group seems to 

disappear. 

  

AR12715. In this context a spot group of some complexity was welcome indeed! 

On June 20 a patch of bright faculae some 30º east of the solar Central Meridian 

(CM) was seen to hold five small umbrae in a bipolar arrangement (Fig1). The 

twin preceding (p) spots even had a small penumbra with fields of violet polarity 

of 1800 and 1500G. Three degrees behind were two followers of red polarity 

1400G. Small surges and an active region filament (ARF) were also seen. 

Incidentally, there were two other small groups on the disc – for a total of three 

groups; signs of an uptick in activity! What happened next? 

 

Changes & flaring.  Next day the little group had grown ten times bigger 

overnight! Dark penumbra now surrounded the (p) and (f) groups of ten spots 

(Fig2). Field in the (p) spots (at +9,234) had reached 2100G, with 1900G in the 

(f) cluster. A little spot between the (p) and (f) groups had V1400G suggesting a 

complex boundary between the spots; all pointed to likely flaring. And indeed a 

GOES C2.1 flare erupted at the (p) end of the group, just 45 mins after my H-

alpha session ended! (Dotted in Fig2). 

 

Day three saw transformation (Fig3). The whole group had welded itself into a 

single big penumbra; something few spot groups ever do! When it occurs, the 

magnetic complexity jumps dramatically; becoming a rare Delta Class group. But 

there was some disagreement: Mt Wilson saw a gap or neck in the penumbra 

(Fig3 arrow) just hours before my log. 
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However, by the 22nd (Fig4) everyone agreed the 

group was magnetic class Beta-Gamma with spots of 

opposite sign in a single penumbra (with a simple 

separation between them) and on the 23rd the group 

was reclassed as Beta-Delta (complex separation). 

Delta is a license to emit strong flares! Anticipation 

ran high! 

 

Sadly, after a small B8 flare, the group's fields fell 

sharply, with none >2000G after the 23rd (Figs4 to 5); 

fatal for the penumbra – which all but vanished 

overnight (and now looked like Fig1 again) while spot 

umbrae also shrank! 

 

While the complex group had been a good excuse to 

put the scope through its paces, it also revealed a 

slender filament in the Sun's NE quadrant. Stretching 

almost due north the filament lay at longitude 180º 

and across some 20º or so of latitude or 240, 000 km 

(240Mm). We haven't seen too many of those for 

quite a while. 

 

Sunwatching? It can be very pleasant basking in 

winter Sun, while the scope delivers arcsec images: a 

joy to behold! Keep the scopes ready for action, while 

enjoying the winter Sun!  

 

(Specs: scope C8 white-light and 1.5A H-alpha. 

Polarities courtesy Regents University of California 

Mt Wilson). 
 

Harry Roberts 

Planetary NGC 3242. Hya.  

"Wrangling a Ghost"!  
 

Hartung describes N3242 thus: "This PN is so bright 

that both it and the single prism image are clearly 

shown by only 5cm aperture. Photographs indicate a 

central star m. 11.3 in a broad spindle 26"x16" in PA 

145º which lies in a fainter ellipse 40"x35". I have 

made out these features with 30cm, the spindle being 

brightest at the ends and the elliptical prism image 

shows a long narrow central streak from the star. R is 

estimated at 600 pc. ("Astronomical Objects for 

Southern Telescopes" Melb. Uni. 1984. P136. 

 

Burnham writes "This is a fine PN, easily located 1.8º 

south of star Mu Hydrae. In the small telescope it 

shows as a pale bluish softly glowing disc about 40" x 

35", appearing like a "Ghost of Jupiter". The total 

magnitude is about 9; the central star is 11.4 visually. 

A peculiar and interesting structure is shown in larger 

instruments". 

 

Night 1.The writer had viewed N3242 before - but 
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had no record of it until recently, when urged 

on (thanks EOC) and better Autumn nights 

offered. In the 10inch Dob with a wide-angle 

ep (32mm, 40X) a bright green 'bean' or 

ellipse was seen at the site: very obviously 

not stellar in a starry field.  

 

With higher power (160 - 260x) a soft-edged 

almost circular faint halo ~30" arc diameter 

was seen; the ellipse lay inside the halo. The 

first impression had been of a small PN, but 

it is bigger, about the same size as Jupiter. 

There was then no sign of a central star or 

any other detail.  

 

The field was sketched with some effort to 

orient the PN correctly, using an occulting 

bar. Six rather bright stars in wide pairs 

ornamented the fov (Fig). Here the sketch 

was ended. A dark sky and cool W breeze 

gave good clarity and seeing. Yet the details 

needed more work and the next night seemed 

even better.  

 

Night 2. Like many PNe, N3242 is a 

paradoxical creature: Hartung has it "clearly 

shown" in a 2inch scope, and Burnham sees 

the "softly glowing disc in a small scope". 

What is "small"? At 40X only the bright 

ellipse was seen – while at 160X much of the 

outer halo was also seen: the ellipse no 

longer so prominent.   

 

It was soon clear that the first sketch 

misaligned the nebula – it seemed now to lie 

NW to SE. At high power (260X), during 

good seeing, a darker centre region with a 

bright rim appeared with, it seemed, a faint 

central star! These are shown in the INSET 

of the Figure. The "Ghost" was proving to be 

a tricky target! 

 

Nights 3 to 5. These helped in resolving 

"Ghost's" complex details. Soon a central 

ring, narrow and bright, dominated the view; 

not quite round, an iris, it came and went 

during variable seeing. Soon a bright 'star' 

was noted following the iris as it passed 

across the FOV: a bright star lay not in the 

centre of the PN but on the E side!  

 

Technique. S. J. O'Meara urges magnifica-

tion of 75 per inch of aperture, or 750x in the 

Dob! I used only 260x and avoided any extra 

optics, but did test OIII and Hb filters on the 

nebula. The first did not improve the view, 

while Hb all but turned the PN 'off'! While 

revealing, apparently, a single star at the site? A diffraction 

grating showed a single spectrum, so it seems that "Ghost" 

shines mainly in OIII; it's a blue-green PN. What was the star? 

 

Sketch. Fig & (Inset). Earlier records were scrapped as these 

complex 'bits' were merged in a coloured sketch on black paper. 

"Ghost" is one of the most complex PNe the artist has 

attempted. It has at least four distinct parts we will now review. 

 

Outer Halo. Almost circular but patchy, this is faint, maybe 

only 20% the brightness of the central Ellipse. 

 

Ellipse. This is a bright shape three times longer than its width 

– and fits neatly in the Halo. Inside this is the Iris. 

 

Iris. An almost circular ring, at least twice as bright as the 

Ellipse: this is the brightest part of the whole PN – but is 

invisible during poor seeing. This is likely a sphere of excited  

gas blown in the halo by winds and radiation from the unseen 

central progenitor star, the iris being the glowing rim of the 

sphere. The interior of the sphere is less bright than the 

surrounding ellipse – or so it seemed. 

 

'Star'. First views had suggested a star at the centre of the PN – 

but after five sessions it was clear no central star could be seen. 

However, a bright star-like object lay close following the 

central Iris, i.e. on the east side. This, it seems, is a detached 

bright part of the Iris – not a star at all! At times, a fainter 

companion was suspected on the west preceding side of the Iris 

too (but not confirmed). Viewing with a bigger scope might 

resolve some of these puzzles. 

 

To conclude, sorting out the features of this small but complex 

planetary was a challenging task, with several first impressions 
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proved to be wrong. The proportions of each part are 

still uncertain. 

  

An HST image of only the central sphere (Iris) shows 

red clumps of ejecta from the central star near the 

pointy ends of the ellipse; the whole thing must be a 

very dynamic object. Likely they are H-alpha ejecta 

moving at thousands of km/sec and not visible in the 

optical band – and an enhanced patch shown in the 

ionising sphere is perhaps the star in the sketch. 

 

"Ghost's" many parts are borderline invisible – and 

depend on rare moments of good seeing, so this 

wonderful object must remain subject to review when 

next autumn approaches.  

 

Clear skies!  

Harry Roberts 

Eta Carinae Shoots Cosmic Rays 
 

A new study using data from NASA's NuSTAR space 

telescope suggests that Eta Carinae, the most 

luminous and massive stellar system within 10,000 

light-years, is accelerating particles to high energies - 

some of which may reach Earth as cosmic rays. 

 

"We know the blast waves of exploded stars can 

accelerate cosmic ray particles to speeds comparable 

to that of light, an incredible energy boost," said 

NASA astrophysicist Kenji Hamaguchi. "Similar 

processes must occur in other extreme environments. 

Our analysis indicates Eta Carinae is one of them." 

 

Astronomers know that cosmic rays with energies 

greater than 1 billion electron volts (eV) come to us 

from beyond our solar system. But because these 

particles - electrons, protons and atomic nuclei - all 

carry an electrical charge, they veer off course 

whenever they encounter magnetic fields. This 

scrambles their paths and masks their origins. 

 

Eta Carinae, located about 7,500 light-years away in 

the southern constellation of Carina, is famous for a 

19th century outburst that briefly made it the second-

brightest star in the sky. This event also ejected a 

massive hourglass-shaped nebula, but the cause of the 

eruption remains poorly understood. 

 

The system contains a pair of massive stars whose 

eccentric orbits bring them unusually close every 5.5 

years. The stars contain 90 and 30 times the mass of 

our Sun and pass 225 million kms apart at their 

closest . 

 

"Both of Eta Carinae's stars drive powerful outflows 

called stellar winds," said Michael Corcoran, also at 

Goddard. "Where these winds clash changes during 

the orbital cycle, which produces a periodic signal in 

low-energy X-rays we’ve been tracking for more than 

two decades." 

 

NASA's Fermi Gamma-ray Space Telescope also 

observes a change in gamma rays - light packing far 

more energy than X-rays - from a source in the 

direction of Eta Carinae. But Fermi's vision isn't as 

sharp as X-ray telescopes, so astronomers couldn't 

confirm the connection. 

 

To bridge the gap between low-energy X-ray 

monitoring and Fermi observations, Hamaguchi and 

his colleagues used NuSTAR, which can focus X-rays 

of much greater energy than any previous telescope. 

Using both newly taken and archival data, the team 

examined NuSTAR observations acquired between 

March 2014 and June 2016, along with lower-energy 

X-ray observations from the European Space 

Agency's XMM-Newton satellite over the same 

period. 

 

Eta Carinae's low-energy, or soft, X-rays come from 

gas at the interface of the colliding stellar winds, 

where temperatures exceed 40 millionºC. But 

NuSTAR detects a source emitting X-rays above 

30,000 eV, some three times higher than can be 

explained by shock waves in the colliding winds. For 

comparison, the energy of visible light ranges from 

about 2 to 3 eV. The team's analysis shows that these 

"hard" X-rays vary with the binary orbital period and 

show a similar pattern of energy output as the gamma 

rays observed by Fermi. 

 

The best explanation for both the hard X-ray and the 

gamma-ray emission is electrons accelerated in 

violent shock waves along the boundary of the 

colliding stellar winds. The X-rays detected by 

NuSTAR and the gamma rays detected by Fermi arise 

from starlight given a huge energy boost by 

interactions with these electrons. 

 

Some of the superfast electrons, as well as other 

accelerated particles, must escape the system and 

perhaps some eventually wander to Earth, where they 

may be detected as cosmic rays. "We've known for 

some time that the region around Eta Carinae is the 

source of energetic emission in high-energy X-rays 

and gamma rays", said Fiona Harrison, professor of 

astronomy at Caltech. "But until NuSTAR was able to 

pinpoint the radiation, show it comes from the binary 

and study its properties in detail, the origin was 

mysterious." 

 

NASA   July 2018 
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Sydney City Skywatchers 

Club Meetings 
 

Ordinary Meeting: 6:30 pm, 1st Monday of 

each month, Sydney Observatory. 

 

Committee Meeting: 6:00 pm, 3rd Wednesday 

of each month, Sydney Observatory 

Everyone is invited to submit articles, reports and 

photos of astronomical interest.  

 

Items should be about 500 to 1000 words (plain 

text format if on CD/email).  

 

Diagrams must be in black ink.  

 

Contributors wishing their work returned must 

supply a S.A.S.E. for hardcopy submissions. 

 

Your feedback about The Astronomers' Bulletin is 

needed and appreciated.  

 

Members may submit advertisements (For sale, 

Wanted, etc approx 5 lines) free of charge, which 

will be published for 3 issues unless withdrawn or 

renewed. 
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