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Cover image - NGC2024 Flame nebula. The Royal Observatory Greenwich's 13th
Astronomy Photographer of the Year competition has announced its shortlist of
extraordinary celestial scenes. Congratulations to Steven Mohr for his well deserved entry!!
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The Mornington Peninsula Astronomical Society (formerly the Astronomical Society of Frankston)
was founded in 1969 with the aim of fostering the study and understanding of astronomy by amateurs and
promoting the hobby of amateur astronomy to the general community at all levels.
The Society holds a focused general meeting each month for the exchange of ideas and information.
Regular public and private observing nights are arranged to observe currently available celestial objects
and phenomena. In addition, the Society encourages the service of its members for on-site or off-site
educational presentations and observing nights for schools and community groups.

MPAS - https://www.facebook.com/mpas0/
MPAS Members - https://www.facebook.com/groups/MPAS1/
Scorpius MPAS - https://www.facebook.com/Scorpius-MPAS-1694951307446763/
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SOCIETY NEWS
Our COVIDSafe Plan is in place, and therefore there are rules we must all follow when visiting the site.
Here are the basic rules which are required and are mandatory for all MPAS Members:
1) BOOKING. No site entry unless you have a confirmed email booking (welcome@mpas.asn.au) showing date/times, name
and phone of all persons.
2) SICK. If slightly unwell or with cold/flu symptoms DO NOT enter the site any further. Go home.
3) SIZE. Max of 100 people outdoors. Max of 50 people or 1 per 2m² (plus speaker/usher) in auditorium, and other areas as
sign-posted.
4) CHECK-IN. All attendees must check-in using the MPAS QR code (or log book as last resort) upon arrival to assist with
contact tracing.
5) CLEANLINESS. All touched surfaces and handles must be carefully cleaned after your use. Wipes and cleaning agents
provided. Cleaning checklist on site.
6) DISTANCING. Min 1.5 metres between people anywhere on-site.
7) HANDS. Wash often. Never assume someone else has already cleaned the surface. Hand sanitiser provided.
8) MASKS. Masks are optional.

( NOTE - These rules may change at anytime. )

Here's an update of confirmed outreach events for your diary. All are in need of member help with telescopes/speakers as shown. Freshly
updated entries are ** asterisked. Please enter them in your diary and post back here for those where you can help. Those who did the
presenter training last year are encouraged to help with the speaker role. Regards, Peter Skilton
SEPTEMBER

**Wednesday 1st, 7:00pm Strathcona Baptist Girls School at Merricks Lodge, 3670 Frankston-Flinders Road, Merricks.
30 Year 10 pupils booked. Speaker Peter Skilton.
Friday 3rd, 8pm Briars. Public stargazing night. Speaker Katherine McCoy. 50 people anticipated.
Sunday 11th APWS Astrophotography Workshop - 1pm to 10pm @ the Briars.
**Tuesday 14th, 7:30pm at Mount Erin Secondary College, Robinsons Rd, Frankston. 70 Year 9 pupils booked.
Speaker Katherine McCoy & Peter Skilton.
OCTOBER

Friday 1st, 8pm Briars. Public stargazing night. Speaker Trevor Hand. 50 people anticipated.
**Friday 15th, 7:30pm Briars. 3rd Ringwood Scouts. Speaker needed.
Friday 29th, 8pm Briars. Scouts/Guides/Cubs night. Speaker Peter Skilton. No bookings yet.
NOVEMBER

Friday 5th, 8pm Briars. Public stargazing night. Speaker Manfred Berger. 50 people anticipated.
DECEMBER

Friday 3rd, 8pm Briars. Public stargazing night. Speaker Trevor Hand. 50 people anticipated.
**Friday 10th, 8pm Briars. Morn Pen Shire Family Xmas festival. 400 anticipated (spread over the evening). No talk needed.
2022
APRIL

Thursday 7th, 6:30pm, Essex Heights Primary at Iluka Retreat, 20 Shoreham Road, Shoreham. 75 Year 5 pupils. Speaker needed.

To attend the school events and scout/girl guide events, these days you need to have a Working With Children check done
first. It takes about a fortnight from the time you apply online to when you get the card in the mail. For volunteers it is free.
It's essentially a check of police and justice records over the decades that sees if there might be anything in the past that would
preclude participating in these sorts of outreach events involving kids.
Once you receive your card, let the Secretary know your card number and expiry details as we are required as an organisation
to record them.
https://www.workingwithchildren.vic.gov.au/
Regards, Peter Skilton
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School viewing night June 30th Outreach event at Camp Manyung, before the cloud moved
across. Photo by Nerida Langcake
The evening last night at Camp Manyung for Whittlesea
YMCA saw 37 in attendance to hear Peter Skilton give the
talk, with lots of deep and philosophical questions for him
that wandered outside of astronomy and into the realms of
geology, mathematics, physics and chemistry and science
fiction. The start time was delayed half an hour while the
attendees finished their camp dinner first, and that had an
unfortunate impact. Alas, while the evening started with
clear skies, it rapidly clouded over, with no telescope
viewing then possible. Nevertheless, up on the oval with
stalwart resolve that the clouds would soon clear any minute
now, were Nerida Langcake, Guido Tack, Mark Stephens,
Chris Kostokanellis, Simon Hamm, Ben Claringbold and
Fred Crump. Regards Peter Skilton
Public Viewing Night July 2nd & 3rd - The June public night went ahead under cloud and light drizzle last Friday, with 50 in attendance.
The talk indoors was given by Manfred Berger, supported by his family cheer squad of Louise and Lyn sitting at the back, while outside
trying to blow the clouds away were Fred Crump, Bonnie Cass, Jason Heath, Alan Predjak, Ben Claringbold, Nerida Langcake, Mark
Stephens, Jamie Pole, Simon Hamm, Peter Skilton. Alas, no sky viewing was possible, but the talk went to about 10pm, so there must have
been copious questions from a transfixed audience. The next night, on Saturday, was also a special public night at The Briars so as to help
get through our COVID-back log of bookings. 53 in total were in attendance, with Trevor Hand giving an updated eclipse talk. Outside
again blowing the clouds away were Dave & Landon Rolfe, Mark Stephens, Nerida Langcake, Piper Grierson, Guido Tack, Simon Hamm,
Peter Skilton, Richard Lye, Alan Brygel, Fred Crump, Stewart Gangell and Ben Claringbold. While enticing holes appeared in the clouds
at times, they quickly filled, and so again there was no sky viewing, though COVID-safe tours of the telescopes were possible as the roof
was opened because there was no rain. Regards, Peter Skilton
Society meeting July 21st - For those of you who are not yet subscribed (it's free) to the MPAS
YouTube channel, this month's meeting has been uploaded for viewing.
It features Nobel Laureate, Sir Paul Nurse, explaining "What is Life?"
If subscribed, you should be notified of this automatically, all being well with YouTube of course.
You can also watch it here by clicking on this link and going to the most recent video on the
channel: https://www.youtube.com/channel/UCm6XOkIcIflt4y0XRBXpXuw or watch it on the
MPAS site once it's refreshed for this month: https://www.mpas.asn.au/meeting-recordings/
The video is not posted to e-scorpius as it is too large. Regards, Peter Skilton
Members BBQ & Working Bee July 24th - Cancelled due to COVID.
Scout viewing night July 30th - Cancelled due to COVID.
School viewing night August 5th - Naranga Senior College at Merricks Lodge, Cancelled due to COVID.
Public viewing night August 6th & 7th - Cancelled due to COVID.
Scout viewing night August 10th - Baden Powell Joeys at their Scout Hall, Baden Powell Drive Cancelled due to COVID.
Scout viewing night August 11th - Mornington Cub Scouts at the Briars. Cancelled due to COVID.
Society meeting August 18th – Zoom talk for National Science Week. Speaker Trevor Hand about Shooting Stars.
With 30+ viewers (which included MPAS members and the public) all signed in to Zoom for a free
virtual event. Trevor presented a talk he created specifically for National Science Week called
Shooting Stars in the Natural Environment. The talk was all about meteors and meteorites, local
meteorite falls, their history and significance. Trevor discussed: What exactly are shooting stars?
Are they random or is there a pattern? Why are some brighter and different colours from others?
Where do they come from, and where do they go? Do they burn up and disappear into thin air like
magic? Can I hear them? Could I find one in my backyard? Could I be hit by one? Would it be
dangerous or too hot to touch? What would it smell like? What’s inside it? Following the
presentation, viewers were able to ask questions via the Zoom chat function for Trevor and Peter to
answer live. Lots of interesting questions were asked by both members and the public.
The whole event went very smoothly and was quite successful. Regards, Nerida Langcake.
Watch it here by clicking on this link: https://www.youtube.com/channel/UCm6XOkIcIflt4y0XRBXpXuw
Public Viewing Night NSW August 20th - Cancelled due to COVID. Talk was presented via Zoom at Society meeting on August 18th.
Members BBQ & Working Bee August 21st – Cancelled due to COVID.
School viewing Night August 31st - Strathcona Baptist Girls school at Merricks. Cancelled due to COVID.
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By Chris Kostokanellis

Like many members, I’ve always been fascinated by space and the
stars. As a child, I delighted in building up my Space Lego collection
(okay, and maybe into my early...okay, late teens). I was into almost
every sci fi movie and TV series released. Space and the stars
fascinated me. My parents recognised this and indulged my curiosity by
buying me a telescope.
My first telescope was a cheap plastic refractor for my 10th Birthday.
Better suited to spotting birds in trees rather than stars, it maintained my
interest for a short time. After exploring the limited capabilities of my
new toy, and being a curious budding engineer, I decided to investigate
how it worked. So out came dad’s tools, and apart came the telescope.
Pieces of glass fell out, little lenses rolled across the floor. Some were
lost and all I was ultimately left with was a lens that could be used to
terrorise ants on sunny days, and a tube to hit balls with. Not an ideal
introduction to astronomy.
1. Mug Shot.

3. Backyard skyscape. 26/01/2019. Canon M10

2. Milky Way with LMC from Kilcunda, Vic. 05/05/2019. Canon M10

30 years later, I developed an interest in photographing the sky. The shapes, patterns and colours of the clouds
and sky, and the way the sun played off them
fascinated me. I put my Canon M10 to some
use and began experimenting with ISO
settings, aperture and exposure. I’d never
studied photography in any form, so it was all
trial and error, and mostly error. But I quickly
got the hang of it, and the memory card began
to fill with images.
Eventually, I pointed my camera to the night
sky. ISO to high, aperture to max, and shutter
to open! Engage!
The result was eye opening, and I was
hooked. So many stars! So many colours! So
many patterns! All previously invisible to me
from my light polluted location in Oakleigh.
I had to see more! More ISO! More Exposure
time! But why are those stars streaking when
my exposure is longer?
4. Milky Way, Cook Islands. 27/06/2019. Canon M10

I HAD to get a scope! And a tracking mount!
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Questions were asked, research was done, the Treasury was
approached. A budget was set and blown!
The result was an 80mm Apochromatic triplet Refractor in a
Carbon Fibre body, and a Sky Watcher AZGTi WiFi GoTo mount,
controlled by an App on my phone.
The first instruction given to me by the proprietor as I handed over
my hard-earned, was “tonight, set it up, face East, and point it to
the brightest star you see.”
So I did. First Light 6th June 2019, I got my first view of Jupiter
and its moons!
Excitement level = High!
Viewing of Saturn and its rings made my jaw drop. Acrux and its
companion and the Jewel Box cluster, still one of my favourites,
ensued. I was thrilled.
The scope was crystal clear, and I am grateful for the advice that
pointed me towards this type of telescope.
Now, how do I take photos with this thing?
Another trip to my new friend, The Telescope Guy (not his real
name), resulted in me walking away with a T-ring adapter, and a
couple more eyepieces.
5. My Sharpstar 80mm APO Triplet on the Sky Watcher
AZ GTi Mount.

Now a new challenge: The T-ring
was for a Canon, good...
EF-S mount. Bad. My M10 has an
EF-M mount.
Poop! Who knew different cameras
have different connectors?
“Google, how do I fix this?”
“You need an EF-M to EF-S
adapter.”
“Google, is Ted’s open at 11PM?”
Google says no.
BOOO!
I had a feeling my new interest was
going to get expensive.

6. My growing collection of bits and pieces.

As various obstacles came up, the solution to them was more shopping!
Need more magnification? Eye pieces + Barlow lenses.
Images are rotating during a shoot? Equatorial wedge will fix that!
Condensing on the lens? Heating Straps + Controller.
Want better images? Better camera.
Camera batteries lacking stamina? Buy more batteries.
Need to target objects faster? Seek out a Finder Scope.
My collection was growing. I am in the game now. When you are on the dance floor, you may as well dance!
Note to self: Try to conceal my expenditure from the Treasurer.
My first deep sky images shown below were on a clear summer night in January 2020. I connected my Canon M10
to my scope and went on a tour of deep space. It was a long night! I shot and I stacked.
M42 Orion Nebula, NGC 104 47 Tucanae, NGC 3372 Eta Carina Nebula, NGC 4766 Jewel Box Cluster, and NGC
2070 Tarantula Nebula were all in my sights. I was utterly amazed that I could capture such objects with my
equipment. They aren’t as impressive as many of the fantastic images out there, but I captured them, and that was
satisfying enough.
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11. NGC 2070.

7. NGC 104

10. M42

9. NGC 4766
8. NGC 3372

Hooked on my new hobby, I again approached the Oracle “Google” to ask if there were Astronomy clubs nearby,
and I was directed towards MPAS. In March 2020, armed with my collection of images as my “Resume", I attended
a public night, and was thrilled by the great facilities and the
open and friendly people. I had an informative chat with Greg
Walton, who was manning the telescope in the Dome, (thanks
Greg) and Nerida Langcake (thanks Nerida), who was being her
usual welcoming self. I signed up as a member that night, and a
few weeks later, we were locked down due to COVID. Hmmm.
Not an ideal start at MPAS. Oh well.
Since joining, I’ve been improving my photography techniques,
general astronomical knowledge, and sausage cooking skills at
the member BBQs. I’ve even had a go at eye surgery on one of
my DSLR cameras to remove the IR Cut filter, with some
success. More success I would say than my first attempt at
astrotinkering with that plastic telescope all those years ago.
12. NGC 2070. Modified Canon 550D.

I hope my writing and images have kept you amused for a short while, and I look forward to hearing from other
members about their journey to MPAS.

Until next time, Clear Skies!
Chris Kostokanellis.

Some amazing new photos of Ganymede by the Juno spacecraft have been released. Chris.
https://www.abc.net.au/news/2021-06-09/nasa-pictures-jupiter-moon-ganymede/100200922
Here's the link to NASA's page.
https://www.nasa.gov/feature/jpl/see-the-first-images-nasa-s-juno-took-as-it-sailed-by-ganymede
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OBSERVATORY UPDATE

Above - Briars Eco Living Display Centre gets a geo dome, located in the car park in front of the MPAS site. No it’s not an observatory.
New internet and video cable from observatory to club house has now been installed. This was done so we could get our sky monitoring
and security cameras back online.
While members haven't been able to use the site. The Mornington council have painted the toilet block inside and out.
Below - 360 degree photo of Briars MPAS observatory.

New Members Welcome
Alan Brygel
Eve Power
Connor Mathieson & Luciana
Ben Coveney
Jessica Cairns
George Gray
Fred, Alison, Andrew & Katharine Prata
Jeremy, Akiva & Joshua Kenner

Photo Nerida Langcake

MPAS SUBSCRIPTIONS 2021
Each ticking over of the New Year also means that Society fees are due to be paid. The committee has worked hard to
ensure that 2021 fees are still the same as the previous many years’ prices. So to assist the society in maintaining the
facilities and services we provide and share, we appreciate your prompt payment for each and every year ahead.
As a reminder, the following structure of the 2021 fees is:
$50 – Full Member
$45 – Pensioner Member
Subscriptions can be paid in a number of ways:
$65 – Family Membership
On-line (preferred, see at right)
$60 – Family Pensioner Membership
Cash payments to a committee member
See more options on-line
Send a cheque, made out to “Mornington Peninsula Astronomical Society”, to MPAS. P O Box 596, Frankston 3199
Make a direct electronic payment into the society working bank account (state your name clearly).
The account details are BSB 033-272 Account 162207. Remember to add your name and details to the transfer so we can
identify the payment in the bank records. If you have any concerns please talk to a committee member.
Click on the link for further information - https://drive.google.com/file/d/0ByvkxzZGI9g_NXZ4cWxHbERTdEE/view?usp=sharing

$30.00 joining fee

SOCIETY FEES
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You can now renew your
membership online. See link below.
Click on Members then JOIN NOW
at the bottom of the page. Then just
fill in your detail on Try-booking.
http://www.mpas.asn.au/members.html
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September / 2021
Sunday

Monday

Tuesday

9th - evening

16th - evening

24th - morning

Eu transit 9:19pm S
Eu shadow 10:19pm S

Eu transit 11:38pm S

Eu transit 1:55am S
Eu shadow 3:30am S

10th - morning

Eu shadow 12:55am S
Eu transit 2:23am F
Eu shadow 3:41am F

Eu transit 12:07am F
Eu shadow 1:06am F

17th - morning

5

6

Father’s Day

Wednesday

7
Io transit 4:13am S
Io shadow 4:37am S

13
Ga transit 5:57pm F
Ga shadow 8:19pm F

19

Neptune opposition
Mount Erin
Secondary College

26

Io shadow 7:35pm F
Ga transit 9:13pm S

9

10

Io transit 10:37pm S
Io shadow 11:07pm S

Io transit 12:53am F
Io shadow 1:23am F

Io transit 7:18pm F
Io shadow 7:50pm F

Moon at 368,461km

15

16
Io transit 12:24am S
Io shadow 1:02am S
Io transit 2:39am F
Io shadow 3:18am F

Society Meeting
8pm

22

Io transit 6:51pm S
Io shadow 7:30pm S
Io transit 9:05pm F
Io shadow 9:45pm F

23
Io transit 2:09am S
Io shadow 2:57am S
Io transit 4:25am F
Io shadow 5:13am F

28

17
Saturn left of Moon

29

31

Tuesday

1st - evening

9th - morning

Io transit 10:24pm S
Io shadow 11:20pm S

Io transit 12:15am S
Io shadow 1:15am S
Io transit 2:30am F
Io shadow 3:32am F

Halloween

4

3
Daylight Savings Starts

Ca transit 2:04am S

24

Io shadow 8:06pm F

10
Io transit 8:57pm F
Io shadow 10:01pm F

17
Venus right of Antares
Io transit 8:32pm S
Io shadow 9:43pm S
Io transit 10:48pm F
Io shadow 11:56pm F

24
Io transit 10:23pm S
Io shadow 11:39pm S

11
Eu shadow 10:00pm S
Eu transit 10:36pm F

30

18
Eu transit 10:15pm S

25
Moon at 405,615km
Io transit 12:40am F
Io shadow 1:52am F

Jupiter moon code
Io = Io
Eu = Europa
Ga = Ganymede
Ca = Callisto
S = start
F = finish

Red Days indicate School Holidays

Thursday

Friday

Saturday
1

5

6

7

8

19
Eu shadow 12:35am S
Eu transit 1:01am F
Eu shadow 2:35am F

26
Io shadow 8:21pm F
Ga shadow 8:28pm F

9
Moon at 363,386km

New Moon

12

2

Vastroc
Io transit 12:40am F
Io shadow 1:38am F

Public night
8pm

Eu shadow 12:45am F

25
Grand Final

Last Quarter

Wednesday

Eu transit 8:12pm F
Ca transit 9:42pm F
Eu shadow 10:09pm F

18
Members BBQ
& W/Bee 4pm
Jupiter left of Moon

Io transit 8:30pm S
Io shadow 9:27pm S
Io transit 10:50pm F
Io shadow 11:41pm F

October / 2021
Monday

11
APWS Cancelled

Monthly Events
Jupiter shadow transits can now start to be seen. Times in brown
Public night - 8pm to 10pm on the 3rd @ the Briars Cancelled due to Covid.
APWS Astrophotography Workshop - 11th @ the Briars Cancelled due to Covid.
Society Meeting - 8pm to 10pm on the 15th @ the Briars
Working bee & Members Night BBQ - 4pm on the 18th @ the Briars

Sunday

4

Venus left of thin
crescent Moon

21

Ga transit 12:46pm F
Ga shadow 12:47am S
Ga shadow 4:00am F

3
Public night
8pm Cancelled

Mercury left of thin
crescent Moon

Ga shadow 12:19am F

27

Saturday

2
Eu transit 7:07pm S
Eu shadow 7:44pm S
Eu transit 9:52pm F
Eu shadow 10:30pm F

8

Full Moon

Moon at 404,640km

Friday

Mars left of thin
crescent Moon

14
First Quarter

20
Ga transit 5:43pm S
Ga shadow 8:50pm S
Ga transit 9:20pm F

Thursday

1
Ca shadow 6:58pm F
Io transit 8:52pm S
Io shadow 9:11pm S
Io transit 11:08pm F
Io shadow 11:27pm F

New Moon

12

Red Days indicate School Holidays

Venus above thin
crescent Moon

13

14
Saturn right of the
Moon

First Quarter

20
Society Meeting
8pm

15

21

22
Ca shadow 1:35am F

Full Moon
Orion meteor shower
Ca shadow 9:15pm S

27
Scorpius Deadline

16

Jupiter right of the
Moon
Ringwood Scouts.

28

23
Members BBQ
& TLD 4pm

29

30

SCAG 8pm
Last Quarter

Monthly Events
Southern Comets website - http://members.westnet.com.au/mmatti/sc.htm
Public night - 8pm to 10pm on the 1st @ the Briars
Vastroc - Victoria amateur Convention. 2nd/3rd October @ Ballarat observatory.
Society Meeting - 8pm to 10pm on the 20th @ the Briars
Telescope learning day & Members Night BBQ - 4pm on the 23rd @ the Briars
Scout/Guides/Cubs night - 8pm to 10pm on the 29th @ the Briars
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THE BRIARS SKY
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By Greg Walton

Still time to view Jupiter's moons and their shadows crossing the face of Jupiter, I selected 2 at an early hour.
On 17th September @ 7:30pm you can see Io's shadow start to cross the face of Jupiter, 14 degrees below the Moon.

Best time to view 7:30pm

17th September
Io transit 6:51pm Starts
Io shadow 7:30pm Starts
Io transit 9:05pm Finishes
Io shadow 9:45pm Finishes

This view 7:32pm - 17th September 2021
Produced on software Starry Night

Just after sunset on 26th October @ 8pm you can see Io's and Ganymede's shadow crossing the face of Jupiter together.
Venus, Pluto, Saturn, Jupiter and Neptune will be in the sky to keep you company.

Best time to start viewing 8:00pm
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26th October 2021
Io shadow 8:21pm Finish
Ganymede shadow 8:28pm Finish

This view 8:00pm - 26th October2021
Produced on software Starry Night
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By Nerida Langcake

Astronauts conduct second Chinese space station spacewalk
Chinese astronauts Nie Haisheng and Liu Boming embarked on a second Shenzhou-12 spacewalk late Thursday to
carry out work on a space station robotic arm.
Shenzhou-12 mission commander Nie opened the hatch of the Tianhe module on August 19 to begin a planned
near seven-hour extravehicular activity, the China Manned Space Agency (CMSA) said.
The pair, wearing second
generation Feitian (“flying to
space”) extravehicular mobility
suits, completed installing foot
restraints and an extravehicular
working platform to the large
robotic arm. Chinese media outlets
streamed footage of the EVA.
The excursion was supported by
astronaut Tang Hongbo inside
Tianhe, the 16.6 metre long, 4.2
metre diameter space station core
module which launched April 28.
The EVA also included work on a
panoramic camera, installing a
Commander Nie Haisheng attached to a robotic arm during the second
toolkit, adding a pump set for the
Shenzhou-12 spacewalk in August 2021. Credit: CNSA/BACC
Tianhe thermal control system and
other apparatus in preparation for
the arrival of two further modules in 2022. The EVA was completed in the early morning of Friday, around an hour
ahead of schedule.
The Shenzhou-12 crew have been aboard Tianhe since June 17. They are expected to return to Earth within a
month, ahead of arrival of the Tianzhou-3 cargo supply mission. A first Shenzhou-12 spacewalk was conducted July
3 by Liu Bomng and Tang Hongbo.
The astronauts have carried out a range of activities and experiments in preparation for future missions. Recent
work includes installing a refrigeration unit for medical samples, assembly of a space centrifuge, activating a
magnetic levitation experiment, blood sampling and testing a hazardous trace gas removal subsystem.

Chinese astronauts Nie Haisheng and Liu Boming during the second Shenzhou-12 spacewalk. Credit: CNSA/BACC
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A quick Introduction to Photographing the Planets – by Russell Smith

Mornington Peninsula Astronomical Society
All Astro images by Russell Smith

With the Gas Giants just past opposition there is still time to capture their beauty in the evenings. Unlike deep sky astrophotography which
requires a pretty sophisticated Equatorial Mount, you don’t necessarily need an expensive mount to track the planets, due to their apparent
brightness. It is possible to get great results from a tracking GoTo Dobsonian or Alt Azimuth mount or even with no tracking at all. In fact
when it comes to viewing the planets, generally speaking the bigger your telescope the more resolution and focal length (zoom) you will
get. This is even preferred to choosing a smaller telescope which can track. So if you have an old Dobsonian lying around dust it off as it
may result in some good pics!
So you’ve got your parts lying around; what are the steps?
Step 1 – check the forecast!
Planetary imaging is actually very dependent on the weather – way more than deep sky imaging. There are a number of websites and apps
available however the two I usually use are www.clearoutside.com and www.bom.gov.au

Clear Outside (below) – uses a clear colour coded forecast for astronomical seeing

The Australian Government website www.bom.gov.au can be used to assess the jet stream conditions. Scroll down to the bottom of the
front page, select “Maps” then select “Interactive Weather and Wave Forecast Maps” then select from the drop down boxes Show: “Wind
Speed and Direction”, Level: 200hPa then perhaps Area: Victoria. I don’t bother planning to image planets if it isn’t going to be blue or
white – see Speed (kts) on the right side. http://www.bom.gov.au/australia/charts/viewer/index.shtml

Step 2 – Set up your gear in time!
Try to get the telescope out as early as possible before
you image, otherwise you are at risk of introducing
thermal currents which affect the seeing due to having
different refraction properties. Also check when the best
times to image the planets are – generally speaking
avoid shooting them close to the horizon – aim to be
around the planet’s “zodiacal noon” – nearest to north.
In September and October you don’t have to stay up too
late – mid evening is fine.
Stellarium is a free planetarium for your PC (Windows,
Linux and MacOs X are supported); it is a useful piece
of software to plan your session. In the image to the
right you can see that Saturn is perfectly placed as it is
close to North with Jupiter also close to the meridian.
The simulated time is just before 10pm 9th September
viewed from the Briars.

Step 3 – Focus & “Zoom”
Focus can be difficult particularly when doing by hand – take your time and do small movements at a time. It may help lowering the gain
or ISO to make a less glary image or slewing to the Moon if it is up then slewing back to the planet. It is worth spending the time to get this
step right otherwise you will end up with an out of focus image. If you don’t use a Barlow or something like a Televue Powermate the
planets will look small, so be sure to include anything you can to increase the focal length. I usually use a 5x Televue Powermate but also
have nice results from using a 2x Barlow.
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Step 4 - Image Capture
Smart Phone Capture – You can either do a simple handheld capture snapping away
or spend a bit of money to have a connector hold it in place. Imaging the Moon is quite
easy due to its brightness but the planets are also within reach with some practice.
Left: Jupiter held at the eyepiece with an iPhone (including Barlow)
Right: The Moon and Saturn taken at the eyepiece with an iPhone, some processing.
Both images taken with a 12” Dobsonian telescope.
Left: Stock image of Camera, T-ring, T-adapter

DSLR capture – You really need to have a proper T-ring
and adapter to connect it directly to the telescope focuser
(and Barlow/Powermate if you have them). You are able
to take still shots similar to the iPhone example above
however, you are better off taking a short video capture 1-2 mins (not necessary for the Moon). You can do
this in the camera setting onto the SD card or via a PC and a capture program such as Backyard EOS ( Canon
cameras) which can capture straight into an AVI video format and also provide a 5x live view zoom for 1:1
pixel capture. Try and use your camera’s highest frame rate capture (e.g. some cameras allow 60fps*, more than double the standard 24fps
for TV and movies. Zoom-in to focus on live view before you start and ensure you ISO settings don’t result in over or under exposure.
Below: Jupiter with GRS, two moons and eclipse, the Moon close up, and Saturn; all with DSLR (Canon 600d) and 12” dobsonian, 5x Powermate - video capture.

Dedicated Astro camera – would be a new generation astronomy camera using a sensor with an extremely high quantum efficiency, low
read out noise, and able to capture frames in video mode at a very high rate (60fps up to 300 fps). For even better results “mono” sensors
(black and white) are considered the best due to better resolution (however you will need to use Red, Green and Blue filters between the
focuser and camera) and possibly having the sensor actively cooled. This will have to be attached to a computer, and you will need to use
software like sharpcap or firecapture – your camera provider usually has software that comes with the camera. The aim is to get maximum
frames per second by adjusting the camera’s gain and exposure length. Sounds expensive, right? Well not necessarily, the entry level
option would probably be the ZWO 120MC-S which at the time of writing this was on special for $219 at Bintel. This little camera will
outperform a smart phone and a DSLR on planets and can be used for a guide camera if you decide to get into Deep Sky Imaging.
The main aim of imaging software is to maximize the frames per second by controlling the shutter speed and the gain of the camera. Think
of it as trying to get a good balance between fast shutter speed and ISO in regular photography. Most of the new software allows a Region
of Interest (ROI) to increase the fps by not processing wasted pixels on the camera (planets don’t need much room on a large sensor – as
they appear small).
Right: Mars, Saturn and Jupiter captured
on a mono cooled cmos astro camera
(QHY163M) with R,G,B filters, 12”
Dobsonian, 5x Televue Powermate.

Step 5: Image Processing
So you’ve captured your videos,
what next? Hopefully, you’ve
captured some excellent data that is
in focus, not too bright or too dark and that has been captured under still conditions (on the ground and not under the jetstream). The plan is
to use specialized software to sort out the soft blurry frames of your video and only stack the sharper frames. There could be entire books
written on the subject and I won’t go into much detail here. I recommend using AutoStakkert 3 https://www.autostakkert.com/ to sort and
stack the sharpest of the frames and then applying some wavelet sharpening in another free program called Registax
https://www.astronomie.be/registax/
In summary:

Check Conditions

Acclimatise the telescope

Focus & Refocus

Capture

Process

Not just the local conditions
– also check the jetstream

Set the telescope up early

Take your time to focus, and
refocus during the session.

Aim to balance gain and
exposure in a way to
maximize FPS

Look up guides on
Autostakkert stacking and
Registax wavelet sharpening

If you get a good capture you can go back and process or re-process as many times as you like.
Have fun and don’t forget to post your images on the MPAS Facebook group!!
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Building a Rich Field Telescope (Part 1)
I have recently made an 8 inch F3 parabolic mirror. This mirror will be used as a rich field scope with a coma corrector and 100 degree
eyepieces. This should enable a field of well over 3 degrees - ideal for looking at the Milky Way and extended objects. I wanted to share
how I made this mirror and explain why I like to make my own telescopes.
Why make a telescope?
These days moderate sized Newtonian are relatively cheap but when I was a teenager in the 1970s and wanted a telescope, 6 inch scopes
were between $200 and $500 depending on the mount you chose. This was a small fortune at the time. Now a similar scope still costs in
that range but this is relatively cheap against an average income which is 10 times what it was in the 70s. Because of the high cost many
amateurs in this era built their own telescopes. The Dobsonian design which soon became popular made everything simpler. Suddenly you
didn’t need to be an engineer. Simple carpentry tools were all that was needed to build a large instrument.
As I’ve developed my skills, I find I can now customise my scopes to suit the way I like to observe. I can build a lighter mount than is
commercially available that moves better and include features that a commercial scope does not have. I don’t save much money doing this
but I enjoy the process and the cost is spread out over a few months rather than a single purchase. Also I don’t get landed with things I
don’t want. I don’t want to pay for narrow field eyepieces. I prefer a Telrad to an optical finder etc.
However, I think an even better reason to make your own telescope is so that you can build something that is not commercially available.
An F3 mirror is a custom purchase. You have to find a mirror maker willing and able to make one and pay them a premium price as they
are a challenge to do. Here is a discussion of F3 telescopes that explains their appeal:
https://www.bbastrodesigns.com/ZipDob/ZipDob.html#F3
At the other end of the scale, long focus mirrors are also not generally available off the shelf. Mirrors in the F9 and above range can make
great planetary telescopes and are relatively easy for a careful amateur to make.
Method
A telescope mirror can be made entirely by hand. The mirror maker uses coarse carborundum abrasive and water to rough out a curve by
stroking a thick piece of glass over a ceramic or glass tool. Finer abrasives are then used to smooth out the rough curve. The fine ground
surface is then polished with a tool made of optical grade pitch and a slurry of cerium oxide - a fine polishing compound. I’ve made a few
mirrors this way and I have dabbled with machine grinding and polishing. Last year I built a new grinding and polishing machine. This
makes the process quicker and much less tiring. A mirror making machine is really just a motorised turntable with a stroke arm. There are
detailed plans online here:
http://www.mirror-o-matic.com
Here is the one I built which is my own version of the mirror-o-matic described in the link but using DC motors so I could better control
the turntable and stroke speed.
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Here is a short video describing it:
https://drive.google.com/file/d/1SPFSfqrpjP18MpOIAflINUFPQs4Uik2D/view?usp=drivesdk
The aim of grinding and polishing whether by hand or a machine is to produce a spherical surface. This is later polished into a parabola. I
found my machine produces an excellent sphere. As shown in the Ronchi test image below:

In this test straight lines indicate a spherical surface. The test involves observing
the reflected image of a narrow slit of light through a grating. The grating used here
has 100 lines per inch. Some mirror makers then use a machine to turn the sphere
into a parabola. I felt more comfortable working to a parabola by hand. I used my
machine’s turntable set to about 5 rpm as I worked on the mirror surface. The
actual process entails using offset longer polishing strokes to deepen the centre and
then straight long strokes to extend the correction to the edge. The surface needs to
be tested often and strokes adjusted to reduce high zones on the mirror. At F3 I
found this an exacting process as the tolerance for error is small. I had to take the
mirror back to spherical twice and start again due to edge errors that appeared. It
took me several months to parabolise this mirror. A conventional 8 inch F6 to F8
mirror can be done in a few hours when the conditions are right. Long focus f10
mirrors can often be left spherical (eg a 4 to 6 inch F10) which is why they are easy
to do.

Final Testing
Testing an F3 mirror is quite difficult using the Ronchi and Foucault tests most amateurs use. I found judging the quality of the outer edge
of the mirror very challenging. This area contains the greatest surface area of the mirror so it is vital to get it right. To do the final testing I
used a 12 inch optical flat. The test is called autocollimation. Some refer to it as Double Pass Auto Collimation (or DPAC).I was fortunate
to acquire a flat a few years ago. I know who made it and trust his work and I’ve seen it under test so I know it’s an excellent flat. Here is a
picture of the setup I used to test my F3 mirror:
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I built a crude tube and mirror holders to simulate the
completed scope. The green eyepiece holds a Ronchi grating
and a light source. The image is reflected by the scope mirrors
to the flat and then back again. This creates a very accurate
null test where any residual errors are doubled in size. In this
test straight lines indicate a parabola. Here is the result:
So this mirror is as finished as I can get it with bench tests.
Next I will complete the tube and mount, then test it uncoated
on a bright star to verify the result. In a future article I’ll
describe how I build the tube, mirror cells and mount. If
anyone is interested in building their own telescope, I’d be
happy to help.
Rod Brackenridge.
References:
https://stellafane.org/tm/atm/test/autocoHYPERLINK
"https://stellafane.org/tm/atm/test/autocollimation.html"llimation.html
http://www.bbastrodesigns.com/tm.html
https://stellafane.org/stellafane-main/tm/index.html

I have put together a Messier & Caldwell chart on A4 paper size. See link Google drive, Greg Walton
Messier & Caldwell https://drive.google.com/folderview?id=1b-mdPiG8xbXw2BnhoUjCr8AVIyXNU6hI
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Easy-to-build Binocular Chairs,

Mornington Peninsula Astronomical Society

by Greg Walton

Most binoculars are designed to look mostly towards the horizon (terrestrial). Very few come with 45 or 90 degree eyepieces and these are
very costly. So I had to come up with some way of holding the binoculars and be able to look through them up to the zenith (straight up).
First I tried the camera tripod but these were too low and hard to aim at the object, plus I would end up with a bad neck trying to look
through them. The second thing I tried was the trick of looking down into a mirror laid on a table, which was much easier on the neck but
my arms quickly became tied; also the sky was up side down and all the stars were double stars because I used an ordinary mirror that was
aluminized on the back instead of the front. The third thing I tried was to lie on my back and rest the binoculars on my head. This worked
best so far, until I wanted to look at an object close to the horizon. I then thought I should get a declinable car seat and put it on a swivel
base, then motorize it and mount the binoculars on a bracket in front of my nose. With a push of a button I could move around the sky. But
it all looked like too much work.

Then I came across a metal-frame declinable chair in an opportunity shop for $30 and it had a swivel base. I thought to myself, that’s it, I
can make this work. I would not need electric motors; my legs can do the job of steering the chair. So I dragged it home and fitted a bracket
to hold a pair of 80mm binoculars. I also added a 300mm-long spring with a diameter of 25mm at the rear to balance the weight of the
binoculars (Photo 7). Then I found when I leaned all the way back, I could not lean forward again, because of the extra weight of the
binoculars on the back rest. So I added a strong spring under the chair to help me lean forward (Photo 7). I added 4 knobs to the mounting
bracket (Photo 8) so I could adjust the angle of the binoculars quickly. I found as I leaned back in the chair, I tended to slip down lower in
the chair (Photo 1 to 5). I had to compensate by changing the angle of the binoculars, such that when the chair is all the way back the
binoculars are pointing straight up at the zenith. The chair is lightweight in construction, so it’s easy to move around or take to a dark sky
site. I thought about adding wheels but probably just cause more problems.
I have also added a pair of 100mm binoculars to one of these chairs and have spent many hours at a time looking at the sky with no ill
affects. My only complaint is that everybody who comes along wants to test the chair, then I can’t get them out. I have found these types of
chairs are quite easy to come by at $50 and have bought 5 in the last year, so I am sure there must be a lot around. I used 25mm U bolts to
attach the balance bars to the steel frame, at the top of the back rest. By adjusting the tension on the nuts I can get the right amount of
friction when adjusting to the desired angle. I bent the balance bars to a slight S shape, to make it easy to get into and out of the chair. The
balance bars are made from 22mm round steel tube of 1.5mm wall thickness that is easy to bend or flatten in a vice. I am sure anyone could
make this chair and improve upon it.
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EQ5 & EQ6 Polar Scope Upgrade, by Greg Walton
If you own an EQ5 or EQ6 mount, you will have noticed that the illuminated polar scope is way too
bright and stops you from seeing the stars. On the later model mounts there is an option on the hand
control which allows you to adjust the brightness of the red LED light. But as you would have seen, even
on the lowest setting at 2% it’s still too bright. The solution is to add a resistor into the wiring to the red
LED light. I went to Jaycar electronics store in Frankston and asked for a resistor that would allow the
least amount of electricity to pass through to the red LED light. The salesperson handed me a pack of 8
RR0644 1M Ohm 0.1% 0.5W metal film resistors. Also just in case I needed it, I bought a variable
resistor or pot. (potentiometer) as electronics people call them.
If you own a later-model mount with an adjustable hand control: Open the side cover and find the wire
that goes from the circuit board to the red LED. I found it easier to work on by unplugging it from the
circuit board. See photos below. Cut the red wire and solder in the RR0644 0.5W metal film 1M Ohm
0.1% resistor. Then bind with electrical tape to prevent any shorting. Plug the connecter onto the circuit
board. Refit the side cover and test by looking through the polar scope with plastic cover on. You should
still be able to just see some red lighting. But you won’t really know if it works until you test it in the field.

Un plug this connector

Cut red wire and solder in
RR0644 0.5W Metal Film 1M0.1% resistor

Connector removed

Bind with plastic tape

RR0644 0.5W Metal Film
If you own an early-model mount
1M0.1% resistor
without an adjustable hand control:
Open the side cover and find the wire
that goes from the circuit board to the
red LED. Cut one of the wires and
solder in the RR0644 0.5W metal film
1M Ohm 0.1% resistor. This alone will
make a big improvement. But to give
you some control over the brightness, I
extended the wires so they can reach the
plastic cover. I then drilled a hole
through the plastic cover to suit the
variable resistor, rather than drill
through the mount or side cover. I fitted
the variable resistor to the plastic cover
and soldered the RR0644 resistor to the end of one of the wires. Then I soldered the resistor to the
centre terminal and the other wire to one of the other side terminals. Bind with electrical tape to
prevent any shorting or use a hot melt glue gun to cover the exposed wires.

Audio variable resistor

I'm very happy with this modification. I can now see the stars and the illuminated screen in the
polar scope. This makes doing the polar alignment much easier. I have also added the resistor to
some other members’ EQ6 mounts in the past. I think most members would be able to do this small
modification themselves.
If you don't have the confidence to tackle this electrical modification there is another
way to reduce to brightness of the red LED. Use a black marking pen to paint over
the LED. I have done this and it worked well. I found it best to start from the outside,
leaving a small red square in the centre. See right
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Instrumental
Things tubular have contributed enormously to our exploration of what’s
out there for centuries. Rockets and optical telescopes are obvious
examples, but tubular bells?
Well, they were certainly instrumental in launching one particular record
shop owner towards space…
So, for those who missed this particular big bang:
In the beginning was the grand piano.
Following along, behind a host of other instruments, came the striking of
the chimes which provided the eponymous title of the album.
Lo! Mike Oldfield had created the 1973 hit which launched shop owner
Richard Branson’s record company, Virgin Records: Tubular Bells,
catalogue number V2001.
Other musical ventures, some of which were inspired by various facets
of cosmological significance, have been finding their niche in Mike’s
œuvre since then, while Richard’s imagination has taken upward flight in
other directions, most recently with his trip aboard Virgin Galactic to
the edge of space.
Staying with Mike, his music was chosen to provide the soundtrack for
The Space Movie, a documentary to mark the tenth anniversary of the
landing of The Eagle at Tranquility Base and humanity’s first steps on
the moon.
Reaching new heights, asteroid 5656 Oldfield was named in 1994, the
same year Mike’s album The Songs of Distant Earth, inspired by Arthur
C Clarke’s novel of the same name, was released.

Tr3s Lunas, and Music of the Spheres albums followed along later.
Tubular Bells, however, eclipsed them all.
As for heading to space himself, Mike’s on record (at the end of his
Hergest Ridge album) as revealing that he’d rather be on horseback
than ride through space.

Ian Argent
Michael Gordon Oldfield (born 15 May 1953)[1] is a British musician, multi-instrumentalist and
songwriter best known for his debut studio album Tubular Bells (1973), which became an
unexpected critical and commercial success and propelled him to worldwide fame. Though primarily
a guitarist, Oldfield is known for playing a range of instruments, which includes keyboards and
percussion, and doing vocals. He has adopted a range of musical styles throughout his career,
including progressive rock, world, folk, classical, electronic, ambient, and new age music. Wikipedia
Tubular bells in full - https://youtu.be/bv_4sZCLlr0

In concert - https://youtu.be/wgSvQBHOx0g
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MEMBERS GALLERY

Nik Axaris

Above - M16 The Eagle Nebula with the famous Pillars of Creation 49 x 120 second acquisitions taken with ZWO 294MC Pro camera TS
Optics 130mm APO Optolong L-enhance. Skywatcher NEQ6 guided and controlled with the ASIAR Pro. HOO recombination with
Astropixel processor and Photoshop. By Nik Axaris
Nik Axaris
Right
M16 The Eagle Nebula with the
famous Pillars of Creation 49 x
120 second acquisitions taken
with ZWO 294MC Pro camera
TS Optics 130mm APO Optolong
L-enhance
Skywatcher NEQ6 guided and
controlled with the ASIAR Pro
HOO recombination with
Astropixel processor and
Photoshop
By Nik Axaris
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(Left) Cats Paw NGC6334 & (Right) Lobster NGC6357 nebulae - I had no idea how close together these heavenly bodies are till I had a
look at SkySafari. Took a bit of fiddling with the ASIAIR PRO to centre on both and then to turn the camera to fill them both together.
24 x 600 seconds 294MC Pro stacked and processed in HOO using Astropixel Processor 1.83beta version which allows for star removal or
star reduction. Skywatcher ed72 and Optolong L-Extreme. Comments and critiques more than welcome.
(There is no way I'll be wearing feathers boas.) By Nik Axaris
Nik Axaris

Right - Cat's Paw nebula in fake
SHO as I used the zwo 294mc
which is an OSC camera.
Used Astropixel Processor and
made a mono version of the image
as the sulphur channel then did Ha
extraction and O3 extraction,
recombined using the SHO RGB
combination and tweaked the
colours. I didn’t want the hubble
palette but wanted to bring out the
blues and greens in a golden hue.
Starnett++ to remove the stars, I
used later in a star mask. Worked
on the nebulosity in Photoshop.
Re-added the stars using the linear
dodge blend.
Optolong L-enhance. TS130 APO
15 x5 and 3 x 10 minutes so 1.75
hours total. ASIAIR PRO for
acquisition and guiding 120mm
guide camera. By Nik Axaris

Nik Axaris
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By Russell Smith

Above - Lagoon M8 and Trifid M20 nebula, by Russell Smith.
Below - Hi team, A couple of versions from Monday night 21st of June - a HaGBO3 mix and a more traditional RGB rendition.

By Russell Smith
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The Sombrero Galaxy (also
known as M104) is a spiral
galaxy in the constellation of
Virgo, being about 31.1 million
light-years from our galaxy,
within the local super cluster. It
has a diameter of approximately
49,000 light-years!
Images taken from Heathcote on
the weekend. The object was
starting to get low so I only took
20 x 3m exposures. Taken with a
WO110 and ZWO071 camera on
a G11 mount.
By Dominic Lucarelli

Dominic Lucarelli

M4 - Globular cluster, is
approximately 7,200 light-years
away, making it the closest
globular cluster to the Solar
System. It has an estimated age of
12.2 billion years. M4 is
conspicuous in even the smallest
of telescopes as a fuzzy ball of
light! It appears about the same
size as the Moon in the sky.
Taken from LMDSS with a
WO110 FLT telescope and a
ZWO071 camera on a G11
Mount. Only 30 minutes of light
was collected.
By Dominic Lucarelli
Dominic Lucarelli

M16 - The Eagle Nebula, made
famous by the Hubble Space
Telescope as the "Pillars of
Creation". This region of active
star formation is about 5,700
light-years distant. Taken from
LMDSS last weekend, from 90
mins of exposures, with a WO
FLT110, ZWO ASI071, and a
G11 mount. Processed in Star
Tools and PS. I hope it brightens
your lock-down weekend!
By Dominic Lucarelli
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President: Peter Skilton
Vice President: Mark Stephens
Committee: Anders Hamilton, Trevor Hand,
Guido Tack, Simon Hamm
and Ben Claringbold

Peter Skilton

Secretary: Nerida Langcake
Treasurer: Jamie Pole
Web master: Guido Tack
Scorpius editor: Greg Walton
Librarian: Fred Crump

Mark Stephens

Nerida Langcake

Meeting Venue: MPAS Astronomy Centre
The Briars, Nepean Hwy, Mt Martha
(Melways ref. 151/E1)
Society meetings: Don Leggett Astronomy Centre
8pm on the third Wednesday of the month
(except December)
(See map at right & Below)
For addition details:
Internet: www.mpas.asn.au
email: welcome@mpas.asn.au
Phone: 0419 253 252
Mail: PO Box 596, Frankston 3199, Victoria, Australia

Jamie Pole

Anders Hamilton

The Society also has books & videos for loan from
its library, made available on most public & members
nights at The Briars site. Contact Fred Crump or Lara Conway
Fred Crump

Trevor Hand

M.P.A.S. main line of communication is the online newsgroup called E-Scorpius.
Here you will be kept up to date with the latest M.P.A.S. news & events information as well
as being able to join in discussions & ask questions with other members. To join, email
welcome@mpas.asn.au say that you want to join E-Scorpius & you will be added to the E-Scorpius list.
MPAS members - https://www.facebook.com/groups/MPAS1/
MPAS - https://www.facebook.com/mpas0/

Simon Hamm
Viewing Night - Members only
any night, at The Briars, Nepean Hwy,
Mt Martha, starting at dusk.
Members visiting The Briars for the first time
must contact Greg Walton on 0415172503
if they need help getting to The Briars site.
Upon arrival at the site, remember to sign
the attendance book in the observatory building.

Guido Tack

Ben Claringbold

For additional details:
Internet: www.mpas.asn.au
email: welcome@mpas.asn.au
Phone: 0419 253 252
Mail: PO Box 596, Frankston 3199, Victoria, Australia

Dam

North

Council Nursery
Members parking
Members
Gate
Toilet
Eco House

Car park

MPAS

Don Leggett
Astronomy
Centre

Mt Martha
Observatory

Entrance
Toilet
Briars Education camp

Members please write a story about your astronomy experiences and add some pictures.
Send them to the editor: Greg Walton gwmpas@gmail.com

Greg Walton

MPAS newsletters online - https://drive.google.com/folderview?id=0ByvkxzZGI9g_SUNmZVhkZTFGWTA
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