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My last issue. 

 

When I gave a bit of a talk about the people who have edited Orbit over the years, Gary Bennett suggested that I stick around for one 

more year and essentially “lap” Ken Chilton, by doing twice as many as he’d done.  You know, for a brief moment, I actually consid-

ered it!  However, it would have been an act of sheer hubris, and would serve no other purpose than to feed my own ego. 

 

Over the last dozen years, I’ve wondered if I have stopped someone from doing Orbit that would have been far better at doing this 

than I.  Have we lost good members as a result?  Would the Centre have been better served over the last few years if we’d had a vari-

ety of voices in these pages?   

 

I’ve also wondered if this newsletter is an anachronism...have I been producing it out of a sense of duty?  Should Orbit evolve and 

move with the times, or perhaps slip slowly away, superseded  by newer forms of communication more suited to a digital age? 

 

Perhaps...but I really like the idea of a monthly newsletter.  And since I’m firmly of the opinion that you don’t have a real right to 

complain unless you’re willing to help, I’ve kept going. 

 

Now, however, there are other things that I want to do, and that there appears to be a desire for, amongst the membership, at least. 

 

And so I will be revamping NOVA (New Observers to Visual Astronomy, the course in basic astronomy that I have has been done 

several times).  It’s going to be a lot of work, because I want to remove, or replace, about half of the content.  Why do I believe we 

need something like NOVA?  After all, isn’t virtually everything we need to know available digitally? 

 

In many ways, yes, but there are still problems.  For instance, I’m on another forum for users of iOptron mounts.  One fellow re-

cently was trying desperately to get his CEM120 mount polar aligned, without much luck.  The more I read about his predicament, 

the more I was appalled, because despite having over US$10,000 of equipment, he did not know if his CCD camera was pointed at 

Polaris or not.  He spent several days wondering which of his CCD cameras he should be using with his C11 Edge telescope, or 

would a guidescope be OK?  Could he plate-solve, should he use PHD2, SharpCap, MaximDL, or other software?  He wanted assur-

ance on what gain and exposure settings he should use, the spacing for the focal reducer and field flattener because he thought he 

was having problems focusing when he realized the stars he was trying to plate solve were actually hot pixels.  All because he didn’t 

know where Polaris was. 

 

Another fellow on another forum was convinced that the focal length of his telescope changed depending on which detector he was 

using.  He was so enamoured with “Crop Factor”, that it was almost impossible to convince him that the field of view changed with 

what you were using to view the image produced by a telescope, but NOT the focal length of the telescope. 

 

My old NOVA program didn’t get into such issues, preferring, instead, to produce a more “classical” approach to astronomy.  How-

ever, I think I should remove most of sessions 2 and 3, adding in some basic optical theory, telescope and mount designs, eyepiece 

types and beginning astrophotography. 

 

I’ll also be getting more serious about Observatory Nights, too.  We’ve had some good times at the site in the last couple of years, 

but not enough of them.  Partly this has had to do with my crazy work schedule, but that will change next year, too, when I retire. 

 

Finally, I’d like to wish the incoming Orbit Editor my best wishes.  Assuming that the incoming Board accepts her offer, I believe 

that she will do an amazing job.  Abigail is a fantastic person who I hope will have a long history with the Hamilton Centre. 

 

   

 

 

 

See you in the dark, 

 

Roger 

 

Issue Number 10, October, 2019 
Roger Hill, Editor 
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Dear Members, 

 

As the 2018–2019 term for the Hamilton Centre’s Board of 

Directors comes to an end, I would like to thank you for 

your participation, enthusiasm, and support over the past 

year. We had a wonderful variety of speakers and topics for 

our monthly meetings, including stargazing in the Austra-

lian Outback, the Apollo 11 mission, tips for lunar observ-

ing, observational cosmology, neutron star mergers, Mar-

tian mineralogy, and even the history of the Hamilton Cen-

tre, to list a few. 

 

We also engaged the public with many outreach events, 

such as Observatory nights and Sidewalk Astronomy at 

Spencer Smith Park. Some outreach activities were not 

possible without Ed Mizzi, past president, who was recog-

nized at the RASC General Assembly with a national Ser-

vice Award. Many of you also enjoyed a special guided 

tour of the David Dunlap Observatory in Richmond Hill, 

which was just officially designated a National Historic 

Site of Canada. 

 

The Board of Directors was an engaged group and a pleas-

ure to work with: Bob Prociuk set up our monthly meetings 

and booked Spencer Smith Park; Erin Vassair recorded meeting minutes and helped with outreach; Bill Leggitt 

was our treasurer behind the scenes; Roger Hill was dedicated to The Orbit, Observatory nights, and the astro-

photography contest; Abigail Hughes organized our library and engaged the public through Instagram and out-

reach events; and Eric Golding and Bob Speck managed our equipment inventory and are now refurbishing our 

17” telescope. 

 

In the background, club members also made significant contributions: The Canadian Astrophotography School 

(CAPS) was successful thanks to Mark Smith and Gavin Hill. Finally, John Devonshire maintained our web-

site and Gary Bennett maintained our membership and communications list. 

 

Thank you for a stellar year. 

 

Muhammad Basil Ahmad, RPh 

President, RASC–Hamilton Centre 
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Find Strange Uranus in Aries By David Prosper 

  
Most of the planets in our solar system are bright and easily spotted in our night skies. The exceptions are the ice giant planets: Ura-

nus and Neptune. These worlds are so distant and dim that binoculars or telescopes are almost always needed to see them. A great 

time to search for Uranus is during its opposition on October 28, since the planet is up almost the entire night and at its brightest for 

the year. 

  

Search for Uranus in the space beneath the stars of Aries the Ram and above Cetus the Whale. These constellations are found west of 

more prominent Taurus the Bull and Pleiades star cluster. You can also use the Moon as a guide! Uranus will be just a few degrees 

north of the Moon the night of October 14, close enough to fit both objects into the same binocular field of view.  However, it will be 

much easier to see dim Uranus by moving the bright Moon just out of sight. If you’re using a telescope, zoom in as much as possible 

once you find Uranus; 100x magnification and greater will reveal its small greenish disc, while background stars will remain points. 
  
Try this observing trick from a dark sky location. Find Uranus with your telescope or binoculars, then look with your unaided eyes at 

the patch of sky where your equipment is aimed. Do you see a faint star where Uranus should be? That’s not a star; you’re actually 

seeing Uranus with your naked eye! The ice giant is just bright enough near opposition - magnitude 5.7 - to be visible to observers 

under clear dark skies. It’s easier to see this ghostly planet unaided after first using an instrument to spot it, sort of like “training 

wheels” for your eyes. Try this technique with other objects as you observe, and you’ll be amazed at what your eyes can pick out. 
  
By the way, you’ve spotted the first planet discovered in the modern era! William Herschel discovered Uranus via telescope in 1781, 

and Johan Bode confirmed its status as a planet two years later. NASA’s Voyager 2 is the only spacecraft to visit this strange world, 

with a brief flyby in 1986. It revealed a strange, severely tilted planetary system possessing faint dark rings, dozens of moons, and 

eerily featureless cloud tops. Subsequent observations of Uranus from powerful telescopes like Hubble and Keck showed its blank 

face was temporary, as pow-

erful storms were spotted, 

caused by dramatic seasonal 

changes during its 84-year 

orbit. Uranus’s wildly vari-

able seasons result from a 

massive collision billions of 

years ago that tipped the 

planet to its side. 
  
 

 

 

 

 

 

 

Caption: The path of Uranus 

in October is indicated by an 

arrow; its position on Octo-

ber 14 is circled. The wide 

dashed circle approximates 

the field of view from binocu-

lars or a finderscope. Image 

created with assistance from 

Stellarium. 

This article is distributed by NASA Night 

Sky Network  

The Night Sky Network program supports 

astronomy clubs across the USA dedicated 

to astronomy outreach. Visit night-

sky.jpl.nasa.org to find local clubs, events, 

and more!  

Discover more about NASA’s current and future 

missions of exploration of the distant solar sys-

tem and beyond at nasa.gov 

https://nightsky.jpl.nasa.org
https://nightsky.jpl.nasa.org
http://www.nasa.gov/
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 How does a Spectrograph Work? 
A spectrograph is an instrument used to obtain and record an astronomical spectrum. The spectrograph splits or disperses 

the light from an object into its component wavelengths so that it can be recorded then analysed. These steps are dis-

cussed in more detail below. 
 

Dispersing Light 
Light entering a spectrograph can be 

split or dispersed into a spectrum by 

one of two means, using a prism or a 

diffraction grating. When Newton split 

light into a spectrum in the 1660s he 

used a glass prism. School students 

often use perspex prisms from ray box 

kits to disperse or "split" white light 

from an incandescent bulb into the 

component colours of the spectrum. 

This effect arises due to the fact that 

the different wavelengths of light also have different frequencies. As they pass through a prism, they undergo refraction, 

a change in velocity due to the change in medium. If the light falls incident to the prism at an angle other than 90° it will 

also change direction. Red light has a longer wavelength than blue light so its angle of refraction is lower, both at entry 

to and exit from the prism. This means it gets bent less. The light emerging from the prism is dispersed as shown sche-

matically in the above diagram 

 

Most astronomical spectrographs use diffraction gratings 

rather than prisms. Diffraction gratings are more efficient 

than prisms which can absorb some of the light passing 

through them. As every photon is precious when trying to 

take a spectrum from a faint source astronomers do not like 

wasting them. A diffraction grating has thousands of narrow 

lines ruled onto a glass surface. It reflects rather than refracts 

light so no photons are "lost". The response from a grating is 

also linear whereas a prism disperses blue light much more 

than in the red part of the spectrum. Gratings can also reflect 

light in the UV wavebands unlike a glass prism which is opaque to UV. 

A common example of a diffraction grating is a CD where the pits en-

coding the digital information act as a grating and disperse light into a 

colourful spectrum.  
 

Structure of a Spectrograph 
The schematic diagram below shows the key components of a modern 

slit spectrograph. 

 

The slit on the spectrograph limits the light entering the spectrograph so 

that it acts as a point source of light from a larger image. This allows an 

astronomer to take a number of spectra from different regions of an ex-

tended source such as a galaxy or of s specific star in the telescope's field 

of view. Light is then collimated (made parallel) before hitting a diffrac-

tion grating. This disperses the light into component wavelengths which 

can then by focused by a camera mirror into a detector such as a charged

-couple device (CCD). By rotating the grating different parts of the dis-

persed spectrum can be focused on the camera. The comparison lamp is 

vital in that it provides spectral lines of known wavelength (eg sodium or 

neon) at rest with respect to the spectrograph, allowing the spectrum of 

the distant source to be calibrated and any shift of spectral lines to be 

measured.  

Dispersion from a diffraction 
grating. 

Diffraction from the pits in a CD  
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Recording the Spectrum 
Newton recorded the spectrum of sunlight by drawing it. The rise of spectroscopy for astronomical use was in part due to 

its linkage with another emerging technol-

ogy - photography. Astronomical spectra 

could be recorded by photographing them 

on glass plates. This was a far superior ap-

proach to viewing them with through an 

eyepiece and trying to draw the image. Pho-

tographic records of spectra could be stored 

for later analysis, copied for distribution or 

publication and the spectral lines could be 

measured relative to spectral lines from a 

stationary lamp producing spectral lines of 

known wavelength. It was only by observing and photographing the spectra of thousands of stars that astronomers were 

able to classify them into spectral classes and thus start to understand the characteristics of stars. Photographic spectra 

were generally recorded on glass plates rather than photographic film as plates would not stretch. The image of the spec-

trum was normally presented as a negative so that the absorption lines show up as white lines on a dark background. The 

example above shows the photographic spectrum of a standard reference star, α Lyrae from the 1943 An Atlas of Stellar 

Spectra. 

 

Photoelectric spectroscopy allows spectral in-

formation to be recorded electronically and 

digitally rather than on photographic plates. 

Modern astronomical charged-couple devices 

or CCDs can reach a quantum efficiency of 

about 90% compared with about 1% for photo-

graphic emulsions. This means a CCD can con-

vert almost 9 out of 10 incident photons into 

useful information compared with about 1 in 

100 for film. Using a CCD an astronomer can 

therefore obtain a useful spectrum much 

quicker than using a photographic plate and 

can also obtain spectra from much fainter 

sources. CCDs have a more linear response 

over time than photographic emulsions which 

lose sensitivity with increased exposure. A 

spectra recorded on a CCD can be read directly 

to a computer disk for storage and analysis. 

The digital nature of the information allows for 

rapid processing and correction for atmos-

pheric contributions to the spectrum. Modern 

spectra are therefore normally displayed as in-

tensity plots of relative intensity versus wavelength as is shown here for a stellar spectrum.  

 

Multifibre Spectroscopy 
The last decade has seen the growth in multifibre spectroscopy. This involves the use of optical fibres to take light from 

the focal plane of the telescope to a spectrograph. A key advantage of this technique is that more than one spectrum can 

be obtained simultaneously, dramatically improving the efficiency of observing time on a telescope. Many of the tech-

niques for multifibre spectroscopy were developed at the Anglo-Australian Observatory for use on the AAT and the UK 

Schmidt telescopes. 
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The 2dF project revolu-

tionised the emerging 

field of multifibre spec-

troscopy by using a com-

puterised robot to pre-

cisely position 400 min-

ute prisms onto a metal 

plate so that each prism 

could gather light from an 

object such as a galaxy or 

quasar. Attached to each 

prism was an optical fibre 

that feeds into a spectro-

graph. The 2dF instru-

ment sits at the top of the 

AAT and can take spectra 

from 400 objects simulta-

neously over a 2 degree 

field of view. Whilst ob-

serving one field, the ro-

bot sets up a second set of 

prisms on another plate 

which can then be flipped 

over in a few minutes to begin observing a new field. This incredibly efficient system allows spectra from thousands of 

objects to obtained in a single night's observing run 

 

Spectroscopy at other Wavebands 
Spectroscopy is not just the tool of optical astronomers. It can be carried out at all wavebands, each of which provides 

new insights into the structure and characteristics of celestial objects. 

Infrared spectroscopy allows astronomers to study regions of star birth obscured to optical astronomy by cold clouds of 

dust and gas. Australia is actively involved in infrared astronomy and has built infrared spectrographs such as IRIS 2 for 

the AAT and the ANU's 2.3 m telescope at Siding Spring. The Research School of Astronomy and Astrophysics at Mt 

Stromlo in Canberra was building the Near IR Integral Field Spectrograph (NIFS) for the 8.1 m Gemini North telescope 

in Hawaii when fire destroyed most of the facilities on the mountain in early 2003. A replacement NIFS has now been 

made and will soon be in use on Gemini. 

High-energy spectroscopy in the X-ray and γ-ray regions is more difficult s the instruments have to withstand the rigours 

of a rocket launch and the harsh environment of space. As high energy photons have much shorter wavelengths tradi-

tional optical designs for spectrographs are not suitable or able to be adapted. The resolution of high energy spectro-

graphs cannot match optical ones at present but they allow us to gain greater understanding of violent, energetic objects 

and events in the Universe. 

Radio astronomers also gain spectral information from their observations. Receivers used on radio telescopes can pick 

up thousands of bands in a given region of the radio band just as you could obtain by moving a radio dial through several 

stations and measuring the intensity of the received signal. This information effectively provides details about the vari-

ous transitions emitted by matter. Radio spectral data can give details about frequency and velocity. It can also provide 

information about the polarisation of the signal, information not normally available in visible spectra. Improvements in 

receivers and detectors now allow astronomers to routinely observe at mm-wavelengths where there is a wealth of spec-

tral lines from molecules in space. Molecules such as acetic acid and formaldehyde have been discovered in interstellar 

clouds and the search continues for the signature of amino acids such as glycine. Information on these will prove vital 

for astrobiologists and astrochemists.. 

Two key projects, the 2dF Galaxy Redshift Survey and the 2dF QSO Redshift Sur-

vey provided the scientific impetus for building this multifibre instrument. These surveys 

produced accurate data on over 250,000 galaxies and 25,000 quasars that have proved an 

immense boon for cosmologists studying the formation and large-scale structure of the 

Universe. 

 

http://msowww.anu.edu.au/
http://msowww.anu.edu.au/nifs/
http://magnum.anu.edu.au/~TDFgg/
http://magnum.anu.edu.au/~TDFgg/
http://magnum.anu.edu.au/~TDFgg/
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 How Canadian astronomy made the black hole photo possible 
Canada pioneered the radio telescope integration used in the Event Horizon Telescope 

 
Canada was a major player in the international effort to 

take the first image of the event horizon of a black 

hole with a number of participating scientists. This 

country also pioneered the technique of joining radio 

telescopes together to act as one big dish, which was 

key to imaging the black hole in the Messier 87 gal-

axy. 

During our Centennial Year in 1967, scientists at the 

National Research Council of Canada became the first 

in the world to synchronize two large radio telescopes 

spaced 3,074 km apart: one in Algonquin Provincial 

Park, Ont., the other near Penticton, B.C. 

It was the first demonstration of a technique known as Long Baseline Interferometry. It allows multiple telescopes to 

work together to form larger "virtual telescopes" that can see objects in space too dim for any single instrument to see 

alone. The technique is now a staple of radio astronomy, and Canada is still a major player. 

 

We are a partner in the Atacama Large Millimetre Array, or ALMA in Chile, and a supporter of the James Clerk Max-

well Telescope in Hawaii, which are two of the eight instruments used in the Event Horizon Telescope that captured the 

black hole image. 

In addition, Canadian theoretical physicists like Avery Broderick from the Perimeter Institute and University of Waterloo 

are involved in analyzing the mountain of data the telescopes have returned. 

Why go to all the trouble to see a black hole? 

It pushes the limits of our knowledge. 

 

The dark centre in the historic first image of a black hole is a glimpse into a bizarre part of our universe where the laws 

of physics as we know them, break down, a window into another place and time. 

We tend to think of space an unimaginably large, mostly empty void where stars, planets and galaxies drift about like 

fireflies in the night on time-scales measured in billions of years. But inside a black hole, space, time and matter are 

stretched and distorted in a profoundly counter-intuitive way, all in an incredibly small volume. 

A journey into a black hole would be more than an otherworldly experience, it would be a one-way trip to else-where and 

else-when, into a kind of pocket reality isolated from the rest of the universe by the incredible power of gravity. 

Of course, we can't poke our heads into a black hole to have a look for any number of reasons. We'd be crushed and in-

cinerated even on approach to the black hole by the fantastic temperatures and gravitational fields that are drawing in 

material around it. 

https://www.nsf.gov/news/news_summ.jsp?cntn_id=298276
https://www.nsf.gov/news/news_summ.jsp?cntn_id=298276
https://www.almaobservatory.org/en/home/
https://www.eaobservatory.org/jcmt/about-jcmt/
https://www.eaobservatory.org/jcmt/about-jcmt/
https://eventhorizontelescope.org/
https://www.perimeterinstitute.ca/people/avery-broderick
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Even if you did make it past the inferno of the event horizon, it would be a one way trip. Anything that passes the event 

horizon can't, by definition, ever escape. No spaceship or astronaut could emerge, and even the light or radio waves that 

might carry a message from an intrepid explorer who passed the margin wouldn't be able to escape. 

 

Yet this dark and mysterious object could hold the keys to unlocking the secrets that connect all the forces of the uni-

verse together. 

Albert Einstein is famous for his theory of general relativity which describes space, time, gravity and motion on the larg-

est cosmological scales. But he also worked on quantum theory, which describes the forces acting on the smallest scale. 

He tried to reconcile the two theories into what was known at the time as a unified field theory, that would describe all 

the forces in nature. He never succeeded. 

Later, scientists — including Stephen Hawking — took up the same problem, but he, and the many theoretical physicists 

still working on the puzzle today, have yet to develop a single theory now known as quantum gravity, sometimes re-

ferred to as a "theory of everything." 

But while scientists struggle to bring these two frameworks together, black holes have clearly already figured how to do 

it. Beyond the event horizon, within that black spot in the centre of the historic photo, lies the ultimate laboratory for 

quantum gravity. That's one reason black holes are so interesting to study. They may give us the answer to the theory of 

everything. 

 

So why do we need a unifying theory of the universe? 

Understanding forces that work in nature has lead to incredible leaps of thought and underlies all of our technology. Un-

derstanding electricity and magnetism led to motors, generators and the myriad of devices we all use today. Unleashing 

nuclear forces gave us tremendous energy, for good and for bad. Discovering the Higgs Boson brought us an understand-

ing of the relationship between energy and mass in the early moments of the universe that ultimately led to our very exis-

tence. 

So what will understanding 

quantum gravity bring? 

Will it bring science fiction to 

life with starships that travel 

faster than the speed of light, 

surfing on gravitational 

waves, while beam transport-

ers take apart atoms in one 

place and reassemble them in 

another? 

We have no idea. That is for 

future generations to find out. 

For now, it is exciting to fi-

nally see that window into a 

strange new place and the 

possibilities it may reveal. 

Les Nagy at ALMA.  Photograph by Roger Hill 
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Track the Milky Way With This DIY Radio Telescope By David Schneider 
Detect galactic hydrogen using roof flashing, a paint-thinner can, and a software-defined radio 
 

A young friend recently spent a week learning about 

radio astronomy at the Green Bank Observatory in 

West Virginia. His experience prompted me to ask: 

How big a radio antenna would you need to observe 

anything interesting? It turns out the answer is a half 

meter across. For less than US$150 I built one that 

size, and it can easily detect the motions of the spiral 

arms of the Milky Way galaxy. Wow! 

 

My quest began with a used satellite-TV dish and a 

“cantenna” waveguide made from a coffee can 

placed at the dish’s focus. Unfortunately, I had to 

abandon this simple approach when I figured out that 

a coffee can was too small to work for the wave-

length I was most interested in: 21 centimeters. That 

is the wavelength of neutral hydrogen emissions, a 

favorite of radio astronomers because it can be used to 

map the location and motion of clouds of interstellar 

gas, such as those in the spiral arms of our galaxy. 

 

Some research revealed that amateur radio astronomers were 

having success with modest horn antennas. So I copied the ex-

ample of many in an online group called Open Source Radio 

Telescopes and purchased some aluminized foam-board insula-

tion as antenna construction material. But I was troubled when 

my multimeter showed no evidence that the aluminized surface 

could conduct electricity. To make sure the material would 

have the desired effect on radio waves, I built a small box out 

of this foam board and put my cellphone inside it. It should 

have been completely shielded, but my cellphone received calls 

just fine. 

 

That experiment still perplexes me, because people definitely 

do build radio telescopes out of aluminized foam board. In any 

case, I abandoned the board and for $13 purchased a roll of 20-

inch-wide (51-centimeter-wide) aluminum flashing—the thin 

sheet metal used to weatherproof tricky spots on roofs. 

 

The width of my roll determined the aperture of my horn’s 

wide end. The roll was 10 feet (3 meters) long, which limited 

the length of the four sides to 75 cm. An online calculator 

showed that a horn of those dimensions would have a respect-

able directional gain of 17 decibels. Some hours with snips and 

aluminized HVAC tape ($8) resulted in a small horn antenna. 

Attaching a square of ordinary foam board (not the aluminized 

kind) to the open end made it plenty robust. 

 

I also purchased a 1-gallon can of paint thinner ($9) and gave 

away its contents. The empty can serves as a waveguide feed at 

the base of the horn antenna. A handy online waveguide calcu-

lator told me this feed would have an operating range that 

nicely brackets the neutral-hydrogen line frequency of 1420 

megahertz. 

 

 

Pyramid Scheme: Four pieces of aluminum flashing form 

the antenna horn [middle]. The narrow end of the horn is 

attached to a waveguide made from an empty paint-thinner 

can [bottom].  

The DIY radio telescope points skyward, under the Milky Way 
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Some folks contributing to Open Source Radio Telescopes 

were using similar cans. But none of the projects’ documenta-

tion showed exactly how to construct the feed’s “pin”: the part 

that picks up signals inside the waveguide and passes them to 

the telescope’s receiver. Many cantenna tutorials say to make 

the pin a quarter of a wavelength long, which in this case works 

out to 53 millimeters. The tricky part is figuring out where to 

place it in the can—it needs to be a quarter of a wavelength 

from the base. However, in this case the relevant wavelength 

isn’t 21 centimeters but what’s called the guide wavelength, 

which corrects for the difference between how the signal propa-

gates in free space versus inside the waveguide. An online tuto-

rial and another calculator showed the appropriate distance 

from the base to be 68 mm. So that’s where I drilled a hole to 

accommodate an N-type coaxial bulkhead connector that I had 

purchased on Amazon.com for $5, along with an N-to-SMA 

adapter ($7). 

 

For my receiver, I went with a USB dongle that contains a tele-

vision tuner plus a free software-defined radio application 

called HDSDR. (The software was chosen on the basis of a re-

port from two amateur radio astronomers in Slovenia who had 

used it to good effect.) 

 

I purchased the dongle from Nooelec.com ($37) because that 

company had also recently started selling a gizmo that seemed 

perfect for my application: It contains two low-noise amplifiers 

and a surface-acoustic-wave (SAW) filter centered on 1420 

MHz ($38). The dongle itself provides power for the amplifier 

through the coaxial cable that connects them, a 30-cm (12- 

inch) length of coax purchased on Amazon.com ($9). The don-

gle just sits on the ground next to my horn and is attached to a 

Windows laptop through a USB extension cable. 

 

At my instrument’s “first light,” I was able to detect the neutral hydrogen line with just a little squinting. After getting 

more familiar with the HDSDR software, I figured out how to time-average the signal and focus on the spectral plot, 

which I adjusted to display average power. 

 

This plot distinctly showed a hydrogen “line” (really a fat bump) when I pointed my horn at the star Deneb, which is a 

convenient guide star in the constellation of Cygnus. Point at Cygnus and you’ll receive a strong signal from the local 

arm of the Milky Way very near the expected 1420.4-MHz frequency. Point it toward Cassiopeia, at a higher galactic 

longitude, and you’ll see the hydrogen-line signal shift to 1420.5 MHz—a subtle Doppler shift indicating that the mate-

rial giving off these radio waves is speeding toward us in a relative sense. With some hunting, you may be able to dis-

cern two or more distinct sig-

nals at different frequencies 

coming from different spiral 

arms of the Milky Way. 

 

Don’t expect to hear E.T., but 

being able to map the Milky 

Way in this fashion feels 

strangely empowering. It’ll be 

$150 well spent. 

Signal Plumbing: The signal is picked up by a wire project-

ing into the waveguide [top] and sent to a receiver via a co-

axial cable attached to a bulkhead connector [bottom]. 

Spiral Arms: The antenna can detect emissions from the hydrogen gas in nearby arms of the gal-

axy: Dark green [above] represents the signal from the sky; light green shows the baseline system 

response with no signal. 
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How Much Longer Will the Hubble Space Telescope Last? By Alison Klesman  

 
NASA’s Hubble Space Telescope (HST) was launched into orbit on the space shuttle Discovery 

on April 24, 1990. Thanks to its perch above most of Earth’s turbulent atmosphere, the tele-

scope’s relatively modest 2.4-meter mirror has given us an unprecedented window on the uni-

verse for nearly 30 years. But just how much longer will Hubble last? 

 

Unless the telescope suffers a catastrophic failure that renders all its instruments unusable or 

eliminates the telescope’s ability to point at targets, HST will continue operating at least through 

June 30, 2021. That’s how long NASA has officially funded its operations. 

 

There’s another consideration: HST is not completely above Earth’s atmosphere. It’s in low 

Earth orbit, which means it still experiences some drag, or friction, from air particles as it circles 

Earth. HST will eventually experience enough atmospheric drag that it will crash to Earth; this is 

projected to occur by the mid-2030s, regardless of the telescope’s operational status. But if Hubble gets a boost, perhaps from one of 

the many private spacecraft currently under development, it could be back in business. 

 

After all, the telescope’s instruments are likely to last longer than to 2030, although it has not been without its hiccups — the most 

recent of which affected Hubble’s Wide Field Camera 3 in January 2019. And many of the older instruments are not operating at full 

capacity. Certain parts of their detectors no longer function or must be carefully masked using software to ensure the data they take 

are accurate. Even with these limitations, however, the telescope is still an invaluable asset for science. 

 

Stronger Together 
Hubble’s importance isn’t likely to fade any time soon. That’s because NASA’s James Webb Space Telescope (JWST), currently 

scheduled to launch in 2021, is not a direct successor to Hubble. The two telescopes are actually complementary. Hubble has limited 

capabilities at near-infrared wavelengths, which is where JWST will really shine. The next-generation space telescope is perfectly 

poised to study things like forming stars and planets, extremely distant galaxies, and even the atmospheres of exoplanets, which are 

all best seen in infrared. But Hubble is best suited for observing in the ultraviolet (UV) and optical ranges of the light spectrum. And 

because Earth’s atmosphere blocks most UV light, Hubble can see things that we can’t from Earth and that won’t be covered by 

JWST. 

 

So it’s entirely possible that NASA will again extend Hubble’s operations after June 2021, provided the telescope can still point and 

use at least some of its instruments, even if others fail. 

 

During the final space shuttle mission to service the telescope in 2009, Atlantis crew members gave Hubble a major upgrade during 

five separate spacewalks. Two new instruments — the Cosmic Origins Spectrograph (COS) and Wide Field Camera 3 (WFC3) — 

were installed, while the telescope’s existing Space Telescope Imaging Spectrograph (STIS) and the Advanced Camera for Surveys 

(ACS) were repaired. The mission also replaced the telescope’s batteries, gyroscopes, science computer, guidance sensor and insula-

tion. All this means that Hubble got a renewed lease on life that may well carry it through several more decades. 

 

The End? 
Currently, NASA plans to use a rocket to perform a controlled deorbit, which will ensure any debris that doesn’t burn up will land in 

an uninhabited area when HST’s mission is finally complete. The final servicing mission also included the installation of a Soft Cap-

ture and Rendezvous System, or SCRS — a ring-shaped docking port to enable future spacecraft (likely robotic) to connect to the 

telescope and safely deorbit it. 

 

But the SCRS also opens the door for future servicing missions. In early 2017, The Wall Street Journal detailed a potential repair 

mission to keep the telescope going using the Sierra Nevada Corp.’s Dream Chaser space system. 

 

That hasn’t played out so far. “There are no immediate plans for Hubble fixing using Dream Chaser,” says Kimberly Schwandt, a 

spokesperson for Sierra Nevada. “But it’s a capability and we are open to any discussions on uses for the vehicle.” 

 

Ultimately, Hubble’s future is still unclear. According to the European Space Agency’s HST website, “There is no set date for Hub-

ble’s retirement. Hubble will continue to work for as long as its components operate and it provides a good service to the scientific 

community.” 

 

And provided, of course, that it stays in orbit. 

 

 

The Hubble Space Telescope ap-

pears to float above Earth in this 

image taken by an Atlantis crew-

member in 2009. (Credit: NASA)  
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576 Concession 7 East, Flamborough ON 

N43° 23’ 27”  W79° 55’ 20” 

RASC Hamilton, P.O. Box 969,  

Waterdown, Ontario L0R 2H0 

 

Email: hamiltonrasc@hamiltonrasc.ca 

Facebook: RASC Hamilton Centre - Amateur Astronomy Club 

  Or fb.me/RASCHamilton  

Forum: http://hamiltonrasc.ca/forum/index.php 

Website: WWW.HamiltonRASC.ca Twitter: 

As it gets closer to Christmas, here’s a handy guide to some marketing slogans you’re going to see.  By the way, it’s also handy at 

NEAF! 

 

ALL NEW - The power supply, connectors, and software are not compatible with previous versions. Even the screw threads are dif-

ferent. 

ADVANCED DESIGN - Salespeople don't understand it. 

BREAKTHROUGH - It nearly worked on the first try. 

DESIGN SIMPLICITY - It was developed on a shoestring budget.  

EXCLUSIVE - We're the only ones who have the directions telling how to use it. 

FIELD TESTED - The manufacturer has no way to test it. 

FOOLPROOF OPERATION - It's unrepairable, short of sending it back to the factory (which can't fix it either).              

FUTURISTIC - It only runs with the help of a next-generation computer, which isn't available yet. 

HIGH ACCURACY - The screw threads match the threads of the holes they're supposed to mate with. 

IT'S HERE AT LAST - We've released a 26-week project in 48 weeks. 

MAINTENANCE FREE - see Foolproof Operation.  

MEETS OR EXCEEDS OPTICAL STANDARDS - We haven't the foggiest idea about the total wavefront accuracy. 

NEW - It comes in a different color than the first version. 

PERFORMANCE PROVEN - It worked through beta test. 

QUALITY STANDARDS - It works most of the time. 

REVOLUTIONARY - Everything that's supposed to go round and round actually goes round and round. 

SATISFACTION GUARANTEED - We'll send you another manual if this one fails to work. 

STOCK ITEM - We shipped it once before and we can do it again, probably. 

UNMATCHED - No one else wants to copy our design. 

UNPRECEDENTED PERFORMANCE - May mean two different things:  

 1. Actually worked the first time right out of the box.  

 2. Nothing before ever ran so erratically.  

YEARS OF DEVELOPMENT - We finally got one to work. 
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