
   

 

The Official Publication of  

The Hamilton Centre,  

Royal Astronomical Society of Canada 
Volume 49, Issue 7: May, 2017 

Orbit 



2  

 

Is this what they mean about the calm before the storm?  There’s now less than four months to go before the total solar 

eclipse in August.  The software I plan to use to control the camera is being tested, I’m checking to see which of the fo-

cal reducers works best with my 6”RC, batteries are being checked in case we have to travel away from our base camp, 

and other tasks are being completed so that I’m ready. 

 

And then the almost unthinkable happens.  Les Nagy and I had been planning for years that we’d see this eclipse to-

gether.  Les had tried and been clouded out both times he’d attempted to see one.  I, however, have seen all three of the 

ones I’ve attempted.  Being mobile, I had high hopes of breaking Les’ string of bad luck, and of me extending my time in 

the umbra to about 15 minutes.   

 

A couple of days ago, though, Les told me that he would be unable to come to North America in August.  I was devas-

tated for him. 

 

You see, Les has had pretty bad luck when it comes to things like this, 

 

When we went to the Texas Star Party in 2007, it turned out to be the Texas Storm Party.  We had a great time there, 

chatting and learning from Alan Dyer, eating some great food, sipping great Scotch, but we only got 1.5 nights of clear 

skies of the 7 days we were there. 

 

There were the two aforementioned total solar eclipses: one in Shanghai and the other in Tahiti, but he also missed the 

2004 Transit of Venus, and the 2012 event was not visible where he was in Chile. 

 

So, I figure he has three more attempts to see the solar corona: 2019 in Chile, 2020 in Chile and 2024 in North America.   

 

The weather prospects for the 2020 event don’t look good, as it’s way down in Chile’s lake district, but 2019 is looking 

very good, since the shadow will be passing over some of the finest astronomical real estate on the planet, near La 

Serena: Las Campanas and Cerro Tololo.  I’m so hopeful of seeing this one that I’m trying to learn a bit of Spanish and 

some of the history of Chile; somehow it seems boorish not to know a bit about the culture of a country that has made me 

feel so welcome. 

 

Of course, 2024 is in seven years time, and a lot can happen between now and then.  I plan to be near where the best 

weather prospects are, commensurate with the ability to travel along the eclipse path in search of clear skies, if neces-

sary. 

 

So, this is really just a bit of a setback in our attempt to observe a total solar eclipse together...bring on 2019! 

 

See you next month, 

 

Roger 

 

 

 

The front cover shows a few intrepid members after visiting the Mississauga Centre meeting. 

Issue Number 7, May, 2017 
Roger Hill, Editor 
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NOAA's Joint Polar Satellite System (JPSS) to monitor Earth as never before 

By Ethan Siegel 

 

Later this year, an ambitious new Earth-monitoring satellite will launch into a polar orbit around 

our planet. The new satellite—called JPSS-1—is a collaboration between NASA and NOAA. It is 

part of a mission called the Joint Polar Satellite System, or JPSS.  

 

At a destination altitude of only 824 km, it will complete an orbit around Earth in just 101 minutes, 

collecting extraordinarily high-resolution imagery of our surface, oceans and atmosphere. It will 

obtain full-planet coverage every 12 hours using five separate, independent instruments. This approach enables near-

continuous monitoring of a huge variety of weather and climate phenomena. 

 

JPSS-1 will improve the prediction of severe weather events and will help advance early warning systems. It will also be 

indispensable for long-term climate monitoring, as it will track global rainfall, drought conditions and ocean properties.  

 

The five independent instruments on board are the main assets of this mission: 

The Cross-track Infrared Sounder (Cries) will detail the atmosphere’s 3D structure, measuring water vapor and tem-

perature in over 1,000 infrared spectral channels. It will enable accurate weather forecasting up to seven days in 

advance of any major weather events.  

The Advanced Technology Microwave Sounder (ATMS) adds 22 microwave channels to CrIS’s measurements, im-

proving temperature and moisture readings. 

Taking visible and infrared images of Earth’s surface at 750 meter resolution, the Visible Infrared Imaging Radiome-

ter Suite (VIIRS) instrument will enable monitoring of weather patterns, fires, sea temperatures, light pollution, 

and ocean color observations at unprecedented resolutions.  

The Ozone Mapping and Profiler Suite (OMPS) will measure how ozone concentration varies with altitude and in 

time over every location on Earth's surface. This can help us understand how UV light penetrates the various lay-

ers of Earth’s atmosphere.  

The Clouds and the Earth’s Radiant System (CERES) instrument will quantify the effect of clouds on Earth’s energy 

balance, measuring solar reflectance and Earth’s radiance. It will greatly reduce one of the largest sources of un-

certainty in climate modeling. 

 

The information from this satellite will be important for emergency responders, airline pilots, cargo ships, farmers and 

coastal residents, and many others. Long and short term weather monitoring will be greatly enhanced by JPSS-1 and the 

rest of the upcoming satellites in the JPSS system. 

 
Caption: Ball and Raytheon 

technicians integrate the VIIRS 

Optical and Electrical Modules 

onto the JPSS-1 spacecraft in 

2015. The spacecraft will be 

ready for launch later this year. 

Image Credit: Ball Aerospace & 

Technologies Corp. 
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 The Hunt for Red Omega—by Roger Hill 
 

Of all the globular clusters in the sky, there are only two that are bright enough to rate having a stellar designation: 47 Tulane and 

Omega Centauri.  47 Tuc has a declination of –72, and so can only be seen reasonably well from the southern hemisphere.  Omega 

Centauri, though sits at –47º 29’, and so can be seen reasonably well from the southern US.  I’ve seen it from Mexico, the Carib-

bean, Florida and Texas, as well as Chile. However, it features as the target for a Quest for Canadian amateurs.  You see, it can get 

above the horizon if you’re at about 42.5º N, which means the north shore of Lake Erie from about Port Rowan to Leamington.  

 

And so, in April 2005, using the RASCList, I found out about a site that the London RASC uses for such Quests.  Port Stanley is 

nicely situated, because Due South misses the light dome of Cleveland, and since Lake Erie is quite wide at that point any cliffs on 

the other side will be lower in the sky.  Atmospheric refraction also meant that the entire cluster should be visible. 

 

The big problem is that you need to look through a long cone of atmosphere several hundred kilometers long...it needs to be as 

completely clear as possible from Ontario down to Tennessee.  Also, the temperature of the air and the lake need to be the same 

temperature to minimize distortions.  A fairly stringent set of conditions but on Friday, April 15th, the Clear Sky Clock, there were 

columns of dark blue around midnight, clear skies down into Georgia, and an air temperature that was going to be close to t6hat of 

Lake Erie.  About as perfect as it’s possible to get ! 

 

I announced my intentions to try for it on the RASCList, and there was a bit of discussion, but Joe O’Neil and a few others from 

London intended to make the attempt, too...their observing site at Fingal is only a few miles away. 

 

When I got home after work on that Friday, I took my 12" LX200GPS off the pier and put it in the van.  Got the tripod out of the 

basement, gathered up eyepieces, printed off the direction, punched the Lat/Lon into my GPS, filled up my Timmies insulated cof-

fee mug with Timmies finest, and at 8:30, I set off from Milton down the 401. 

 

No problems with traffic, and I was driving past London just before 10 pm.  The directions from the website that Joe found were 

superb, and shortly after 10:30, I pulled into the small parking area.  At first, I thought I was at the wrong spot, since the parking 

area did not look out over the lake.  Or, not quite, anyway.  I was expecting a place where I could park my van, plonk down the 

scope and have a good 180-degree horizon.  Instead, the bluff overlooking the lake was some 40 or 50 metres away, and there were 

running down each side of this 20-metre width pathway.  There was also a barrier at the top to prevent cars from getting down, but 

since I had not brought a separate battery with me, I had to set up behind my van.  One car had already arrived, belonging to a de-

lightful fellow called Dan.  I introduced myself, and he replied "Oh...you're the one who caused this ruckus!!" 

 

The avenue of trees looked close to running due south from the parking area, and Dan gave me a hand setting up my scope.  When 

Joe arrived shortly after 11pm, I asked him if he'd brought a compass. "Nothing but the world's finest compass" he said.  Uh 

oh...due south was just behind the trees to the left.  So we gently picked up my scope, tripod and all, and moved it 15 meters to the 

west.  I ran through the automatic alignment again, very carefully, and checked the pointing accuracy all over the sky.  No matter 

which object I selected, the scope delivered it to within a 1/3rd of an eyepiece field of the centre in a 26mm Plossl. 

 

I then realized that I did not know the NGC number of the beast, but Joe had a sheet of paper with the field stars, the NGC number 

(5139), and the R.A. and Dec on it. 

 

I punched in the NGC number, only to be told by the keypad that it would not rise today.  It also told me that Omega Centauri is 

Caldwell 80.  Several other London Centre observers arrived, and despite being introduced to each one, I must admit to not re-

membering their names.  An assortment of Dobs and a C-8 made their way down to the bluffs edge, but we did not have particu-

larly high hopes of spotting OC.  The horizon was not particularly distinct, despite the sky being crystal clear.  The seeing was not 

particularly good, either.  It looked like I had wasted several litres of gasoline. 

 

As the night wore on, though, the seeing got better, and around midnight, the horizon became a nice, sharp line, and the occasional 

streetlight on the US side of the lake could be seen.  This was good, as it allowed me to focus properly without mirror shift being a 

problem.  After midnight, the Meade stubbornly refused to admit that OC would rise today.  So, I was glad that Joe had brought the 

RA/Dec co-ordinates.  I pointed the scope at them, and looked through the 50mm Plossl...damn...the trees were in the way.  Only 

just, however, and I judged that it would not be long before they were not a problem. 
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The Hunt for Red Omega, cont’d 

 

Sky conditions just kept getting better.  There was no trace of haze, the seeing got better, and it was obvious that this would be a 

good dark site, well, when the Moon was not a factor, anyway.  

 

At 12:30, the time calculated by Joe for OC to rise, I was glued to the eyepiece. 

 

Nothing. 

 

It was 15 minutes later, when the faint sky-glow just above the horizon suddenly got a bit brighter in one part of the field.  Then it 

vanished again.  At least now I had a place to check.  Sure enough, a minute later, the same thing happened.  I went down to the 

bluff, and asked if anyone had any luck.  No, but when I said I thought I could see it, there was a mad dash for my 'scope.  Joe had a 

look, and reported the same thing I had...that every now and then something would brighten the sky background for a second or two, 

and then gone.  None of the others could see anything, but I didn't think they looked long enough.  Joe then made the fateful mistake 

of changing the focus. 

 

The others disappeared back down to their scopes, leaving Joe and I alone with the 12".  Joe suggested upping the power, since we 

had to move the scope to re-focus anyway.  So, I added a 2" 1.6x Antares Barlow to the light path, swung the 'scope up to Jupiter, re-

focused, locked the mirror, and pointed it back to O.C. 

 

This time there was a definite improvement.  The sky background was definitely darker, and O.C. was culminating.  Now, rather than 

popping in and out of view, it would fade in and out.  

 

Joe turned the eyepiece back to me, and said, "What's that?" a thin line of light was crawling across the top of the field of view.  At 

first, I thought it must be a ship, but on further reflection since coming home, I think it was the light spilling from the windows of a 

train.  Again, though, it proved that we had a good focus. 

 

Omega Centauri continued this behaviour of slowly brightening and then fading.  Joe went down to his 'scope by the bluff's edge and 

knowing exactly where to look, indicated that he could see the same pattern of disappearances and reappearances as in my 12" 

Meade, but less often. 

 

Around 1:15, O.C. started reverting back to it's former behaviour of popping in and out, little by little lengthening the time between 

glimpses.  1:20 was the last time I saw it. 

 

I was very tired by this time, but before heading for home, I had to have a look at M13, which was stunning, glorious, and awe-

inspiring.  

 

I packed up the 12", with help (damn, but it's heavy), and went for a coffee at Timmies in St. Thomas with three of the London Cen-

tre crew. They asked about the Hamilton Centre's observatory, and I told them about how our new 16" Ritchey-Chrétien (a real one) 

was delivering really nice images, and how one fellow had stick-handled the application through the grant process for the Ontario 

Trillium Foundation (the folks charged with dispersing lottery money). 

 

Shortly before 4 am, I was home.  I left the 'scope in the van until late morning, and had a very busy weekend, helping my son with 

his science fair project...he had informed me on Friday, just before I headed out, that it was due on Monday.  

 

Clear skies, one and all... 
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 Going, going, gone … to a RASC auction by Ed Mizzi 

 
Recently, members of Hamilton Centre drove down the road to University of Toronto Mississauga to attend the Missis-

sauga Centre’s monthly potpourri meeting and auction. Dave Dev and Murray Romisher, members of the MRASC club, 

were there to greet Jeff Booth, Martin Palenik and Ed Mizzi to this event. 

 

The April 7 meeting began with an auction of items donated to the club, or being auctioned by consignment by club 

members, and the money raised will go to club expenditures. There was a plethora of astronomy-related items, from 

dovetails to a small telescope and books -- and the auctioneer was entertaining and solidly engaged with the audience.  

Also up for sale under the auction gavel were a mounted astrophotograph of M31 Andromeda, RASC-related clothing 

and a number of other telescope parts … even some dew heater bands (like new, you know…). 

 

Next up, Ed Mizzi brought greetings from Hamilton Centre and took the opportunity to discuss our CAPS courses, leav-

ing flyers for anyone interested in enrolling. 

 

After a short break, we were treated to a talk by a member of MRASC, about exoplanets and the possibilities for extra-

terrestrial life. 

 

At that point the meeting was officially over and their president, Jo VandenDool, invited everyone to a local pub for re-

freshments and further discussion. 

 

However, what happened next was the highlight of the evening and I’ve included a very colourful account of that, pro-

vided to me by a member of both clubs, Jeff Booth.  This was actually sent as a private email the day after, and I asked 

for permission to reproduce it here. And I quote… 

 

“You know, I was thinking ... on the way home .... that what happened there, after that meeting, was really very magical. 

Certainly, it was unexpected. Certainly, the night sky cooperated with good visual clarity. 

 

And, for crying out loud ... who would expect a group of   (ahem)  mature adults to go charging off to a relatively iso-

lated and dark spot on a University of Toronto campus, energetically seeking things astronomical. 

 

We naturally struggled a bit with equipment, making things work for us. Astronomers have been doing that for centuries. 

Then we communed with the constellation Orion, with his great nebula, with the red supergiant Betelgeuse, with Jupiter 

our own solar system's breathtakingly massive wanderer, and with our very own planet's orbiting Moon, noting in par-

ticular an aspect of her silvered landscape.   

 

There was humour. There was community.  

 

To top it off, we had somehow stumbled into a rather remarkable spot, despite being in a lighted urban setting and steps 

from a roadway and a two storey car park.  There was the large pond right beside us, with its well-wintered bulrushes. 

We had geese, a couple of ducks and a circling bird of the night, repeatedly calling down to all. We even had a rabbit 

hop right through our huddled group of astronomers then dash off into nearby shadows. 

 

You know, when you think of it, for centuries, on any university grounds, you would have found a similar group of as-

tronomers doing exactly what we were doing last night. 

 

I wonder if Copernicus was watching, approvingly, from the shadows?” 

 

To clarify, both Ed and Jeff had purchased new “grab and go” telescopes that evening and obviously could not wait to 

test them, so as Jeff pointed out, there we were, right outside the meeting venue, peering into the night sky. 

 It was an evening to remember! 
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Canadian Martyrs School, Burlington By Ed Mizzi 
On April 21, Ed Mizzi paid a visit to a grade 7 & 8 class at Canadian Martyrs elementary school in North Burlington. 

You’ll remember that this was the school where several members of our club hosted a Transit of Mercury “party” back in 

May of 2016. Ed has done outreach several times at this school and has always enjoyed his visits. 

  

The students were treated to a Q & A about our solar system and galaxy, a slide show about relative sizes of objects in 

our Universe, a demonstration of two planetarium computer applications, (Stellarium and Sky Safari), tips on viewing 

the night sky and several competitive games related to astronomy. And even though Ed was there the entire day, he still 

did not cover all the topics he had planned to discuss. 

 

The students were fully engaged in the discussion and very knowledgeable in their own right. They asked intriguing 

questions and answered almost all of Ed’s questions. 

As a result of his visit, other teachers got wind of his presentation and he is already scheduled to return to a different 

class in mid-May. 

 

Ed encourages members to get involved with outreach as it is very rewarding, especially when children are involved. 

 
 

Outreach with the 1st St. George Pathfinders (Girl Guides) by Ed Mizzi 
On March 31, 2017, Ed Mizzi visited a Girl Guide troop in St. George, about a 30 minute drive West of Waterdown.  

 

Twelve members of their group were having a sleepover in a local Church with the theme being “Galactic Adventures”. 

They had previously discovered the Hamilton RASC website and invited Ed to speak with them about all things astron-

omy, with the goal of achieving their astronomy badge. 

 

Ed arrived at 7:00 pm, got set up and spent over 2 hours with the Guides. They viewed several slides while discussing 

topics from our Solar System to the Universe and beyond. They were also engaged in fun activities, with prizes available 

and some serious discussion about the possibility of extraterrestrial intelligent life. Unfortunately, the sky did not cooper-

ate so there was no opportunity to peer through the Dobsonian scope that Ed had taken to the event, but he was able to 

explain how telescopes worked and how to view the heavens with naked eyes, binoculars and telescopes. 

 

It was an eventful and fulfilling for all involved and Ed offered to return visit some day when the skies were clear. 

 

 

Cubs and Beavers descend on the Observatory By Ed Mizzi 
On Monday, April 24, a group of almost 20 Scouts, mostly Cubs and Beavers (ages 6-11) from Dundas were hosted by 

Ed Mizzi at the observatory. Ed was contacted by Bill Kowalchyk from Scouts Canada, looking for something astron-

omy related and he remembered that he had visited our club more than once in the past. The boys, leaders and parents 

arrived at just before 7:00 pm and the last visitors left at 9:45 pm, with stragglers wanting just one more look at Jupiter. 

 

Ed began with a full house in the classroom and, using one of his slide shows, discussed topics ranging from the solar 

system and our galaxy to the universe and tips on viewing the night sky. Both the scouts and chaperones were fully en-

gaged in the conversation and there were several interesting questions asked by the scouts. Ed also demonstrated how to 

use a planisphere (sky chart) as well as binoculars and the best ways to approach naked eye viewing. 

 

Luckily, when it did finally get dark, the skies cleared and everyone was treated to a view of Jupiter and 4 of its moons 

through an 8” Dob. There were lots of oohs and awes and many viewers requested a second look. 

 

It was an exciting and fulfilling night for all involved and Ed is hoping that it will inspire them to look UP more often, 

especially at night. 



8  

 
Top two: Canadian Martyrs in Burlington. 

Middle left: St. George Pathfinders 

Middle right, and bottom two: Dundas Beavers and Cubs 
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 What is a Barlow Lens?  

 
A Barlow is a negative (diverging) lens that is placed between the objective lens (or primary mirror — from now on these words will 

be used interchangeably) and the eyepiece of a telescope. It increases the effective focal length of an objective lens, thereby increas-

ing the magnification. The idea is that 2 eyepieces and a Barlow will give you the flexibility of magnification of 4 eyepieces, and will 

give higher magnifications with less powerful eyepieces. 

 

What are its Advantages and Disadvantages? 

Assuming that the Barlow is a good one, the only disadvantage is a slight loss of light throughput — this is of the order of 3%. The 

advantages are numerous: 

 Higher magnifications can be attained with longer focal-length eyepieces than would be possible without the Barlow. Short focal 

length eyepieces necessarily have optical surfaces that are more curved and therefore are likely to introduce more aberrations. 

 A Barlow increases the effective focal ratio of the objective. This gives a more acute light cone, which is less demanding of eye-

piece quality because:  

 Rays at the periphery of the cone are closer to being paraxial and thus are less subject to aberration. 

 A smaller area of the field lens is used. 

 

Many eyepieces have an eye relief (distance of exit pupil from eye lens) that is directly related to its focal length. For example, the 

eye relief of a Plössl is 0.73 × its focal length. Thus, with these eyepieces, for a given magnification there will be greater eye relief 

with a Barlow than without. 

 

Many eyepiece types do not work well with short focal-ratio objectives. The Barlow effectively increases the focal ratio, allowing the 

eyepiece to work well. 

 

How does a Barlow work? 

 

Barlow Amplification 

The amplification factor of a Barlow is a function of its position in relation to the eyepiece and the objective lens (or primary mirror). 

For any given eyepiece and objective, the Barlow-eyepiece separation and the Barlow-objective separation are related because the 

focal plane of the eyepiece is the same as the focal plane of the objective-Barlow combination; as the separation between the eye-

piece and the Barlow increases, the separation of the Barlow and objective decreases. 

 

The amplification factor of a Barlow can be increased by increasing its separation from the eyepiece using an extension tube — it 

must simultaneously be brought closer to the objective.  

 

One thing that you need to watch for with Barlows used outside their design amplification factor is spherical aberration. SA will be 

minimised at the design factor, but will almost certainly be present outside this, although it may not be discernible. (But visually, 

using the old trick of shifting the Barlow to the "other" side of the star diagonal or of using extension tubes, this may be compensated 

by reduced SA in the eyepiece, as a consequence of a more acute light cone.)  
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 Hamilton Centre RASC, April 6, 2017: “Monthly Meeting” By Ed Mizzi 
 

On April 6, 2017, the Hamilton Centre met for its regular monthly meeting. Attendance was very good with about 40 

people present for a potpourri of topics. 

 

Gary Bennett began the proceedings with a welcome to everyone, especially new members and visitors. He named peo-

ple who had recently joined the club and recognized them if they were in attendance. Gary also mentioned the bling that 

was on sale by National to commemorate RASC’s 150th Anniversary, including special pins, a cap and solar eclipse 

viewing glasses. 

 

He then asked Andy Blanchard and Ed Mizzi to give an update on CAPS and our second annual Canadian Astro-

Photography School, taking place on May 6 & 7, at Bishop Reding Secondary School in Milton, ON. 

 

Then Roger Hill was invited to discuss the club’s expedition to witness the Aldebaran Grazing Occultation which oc-

curred on March 4. Roger had done a lot of research and calculated the exact position they had to be in to witness this 

event. He was joined by Mark Smith and Martin Palenik in Georgetown, Ontario and was almost beaming as he re-

counted the story of them setting up in a park and observing this unique event. They had also captured both still images 

and video of the event which was shared with the audience. Everyone in attendance seemed to find this fascinating and 

no doubt more people will be out at the next event like this. Roger also pointed out that, not only was this an event to 

witness, but it was an example of how our club can do real science by getting involved in these unique occurrences. 

 

Next up was a “colourful” talk given by Gary Colwell and Gary Bennett, titled “A Pigment of your Imagination: Are 

those Photos Fake?” They discussed everything from how our brains perceive colour to the Hubble Pallet and false col-

ours and engaged the audience in eye /seeing experiments that were both eye-opening and entertaining. They also talked 

about astrophotography and how different types of cameras, special filters and modified cameras produce the colours we 

see when processing images. From here on, I’m sure that all involved will never look at astro-images in quite the same 

way. 

 

We took a short break but then were treated to another great talk by Martin Palenik called “Astrophotography: Compact 

Computing”. Martin has been a member of our club for only a short time and has been imaging for less than 2 years. 

However, he has quickly become a pioneer in doing astrophotography in the field. Out of sheer frustration and the desire 

for a more portable setup, Martin began experimenting with “tying up loose ends” and making his mount and scope as 

compact as possible. He added 

things like an Intel computer stick, a 

tiny modem and, in the end, was able 

to get set up and imaging in a matter 

of minutes. And to add to his ingenu-

ity he was also able to monitor his 

imaging sessions remotely, from the 

comfort of his home or warm car. 

They say the “proof is in the pud-

ding” and Martin has several super 

images to show that his system 

works. He even won a few prizes at 

the 2016 Starfest event for his first-

ever astrophotography entries.  

 

Gary invited attendees to the local 

pub, the Royal Coachmen, for re-

freshments and to continue our dis-

cussion in a more informal atmos-

phere. It was a night to remember. 
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  From Top Left (Clockwise) Stuff for Sale; 2 Gary’s PowerPoint slide; Martin Palenik; Grazing Occultation path; Line-

for the evening; chatting at the break.  Previous page: Roger Hill in a Chilean observatory jacket. 



12  

 

576 Concession 7 East, Flamborough ON 
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Vice President             David Surette  

Secretary                     Chris Talpas  
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Councillor                    Dino diSabatino 

Jacek Stra-

kowski took 

this image of 

the Rho 

Ophiuchi 

area. 

 

He took  

20x1.5min 

frames using 

a Nikon D300 

and an old 

85mm Nikkor 

Ai-s mounted 

on iOptron 

Skytracker; 

shot at f4, 

ISO 1600. 

 

Go to the Fo-

rum for a lar-

ger image. 

 

Nice work, 

Jacek! 


