E The AC2021 QMs Present:

The Pb'st- Mortem

Background Credit: Coll dark sky Community



AC2021

* One of the most confusing ACs in History.
* Initially planned for AC physically

Switched to Online at the last possible minute

Even so, | have had 22 Junior teams and 30 Senior teams this year.
This is a record



Project Round



The Good

* Despite it being under heightened measures, some of the videos are
still well done.

There is evidence that effort was put in



The Bad

* Some people obviously did not read the information letter or project
round infosheet.

12. It is compulsory for you to send in a transcript of your video if it is not subtitled. Failure to

do so may incur a 30% penalty of your communication scores.




The Bad

* Some people liked to believe that we, the organizing team, know all of
you. ' |

(no subject) » (S SRR PrOJeCtZ|p 2 items

1 New Microsoft Word Document.docx

B Untitled.mov




The Bad

®* Memes which we did not understand

* Memes which promote wrong things ®




The Bad

* Obviously false information




The Bad

* Some people believed in trying to hit the target at all costs.

10. Videos should not be excessively large — we recommend a 1 GB maximum. Videos larger
than this limit often encounter playback issues. Then you will be at a disadvantage

because we are unable to grade it as well.

For reference, the largest we received was 1018MB (6MB short of the target)... until we got a late submission

(Google Drive can't scan this file for viruses.

Astrochallenge 2021.mxf (7.3G) is too large for Google to scan for viruses.

Would you still like to download this file?

e




The Bad

* Some people deliberately slowed their video down so that they
can exceed the time.

2. You will first choose 1 out of the 20 questions to explain in a video of no more than 8
minutes in_duration. If your school is fielding multiple teams for the respective age
category, you should not pick the same question as other teams from the same school.

Exceeding the time limit will result in your video being penalized by the percentage

exceeded. For example, if you submit a 10-minute video, your video will be penalized by
25% (2/8).

For reference, the longest video we received was 12m30s...



Score Weighting for Preliminary Rounds

Round Name Junior r]EE Eszlcj
Individual 30%
Team 30%
Observation N/A
Project 40%

100% 100%

* Quite some number of you failed to adhere to the deadline

And Some did not even submit (or submitted links which did not
work)

sooqle Drive

For reference, we did try to look for it

Sorry, the file you have requested does not exist.

Make sure that you have the correct URL and the file exists.

Get stuff done with Google Drive
Apps in Google Drive make it easy to create, store
and share online documents, spreadsheets,
presentations and more.

Learn more at drive.google.com/start/apps.




Summary of Questions

® Junior Most Popular: Q3 Black Holes

Senior Most Popular: Q3 Black Holes and Q14 Fictional Spaceflight
tied



Junior Score Distribution




Senior Score Distribution




DAQ Post Mortem

Q Setter Benjamin



Submissions

* Most of you adhered to the submission instructions
Some of you submitted your DAQ in bits and pieces

Some of you did not adhere to the deadline

The submission deadline for the DAQ round is on Day 0 (29 May) by 1700. The
deadline is strict. Late submissions may not be entertained.

Each team 1s expected to work on this question on their own and you are reminded of
the need to credit all non-original sources.

You are required to zip all your deliverables into one zip folder for submission.
You should name your submission in the following format:

|Full School Name|_[Team Number|_DAQ_Submission.zip.

For example: Lower Kent School 1 DAQ Submission.zip



DAQ Score Distribution




The average relative flux per wavelength is higher for Galaxy A than Galaxy B (By
calculation, estimated about 135 for Galaxy A and 249 for Galaxy B) indicates the presence

had a mean spectroFlux_r / spectroFlux_u of ~ 7.1531 and the second group of galaxies
with zero velocity dispersion had a mean spectroFlux_r / spectroFlux_u of ~ 4.1482. This

visible light). ~ Therefore, since the second group of galaxies had a larger ratio of

spectroFlux r to spectroFlux u than the first group, the second group of galaxies is much




The group of galaxies with the velocity dispersion calculations are redder as there is

much more red light than blue light as seen from the lower spectroFlux_u to
spectroFlux_r ratio as compared to the galaxies with velocity dispersion calculations.

1c) The group of galaxies without velocity dispersion is redder, because the mean values for the
group of galaxies without velocity dispersion are

2.2 Colours




Dubious Terms

apparent luminosity of galaxy 1lthe speed at which light approaches earth

The strong emission line of H alpha suggests that there are high volumes of H alpha present.




Interesting units

proper distance = (4116km/s)=(70km/s/Mpc)x(3.086x10**cm/Mpc) = 181.5x10*cm

Approximate distance from earth:
o Galaxy A: 3.38 X 10°°cm
o Galaxy B:9.33 x 10%°cm
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Conclusion

* A galaxy with more active star formation does not imply one which is
more luminous.

* Luminosity of a galaxy depends both on the luminosity of its
constituent stars and the number of stars it contains.

* The luminosity of a star does not only depend on its colour/spectral
class/surface temperature.



Luminosity (Sun= 1)

10000

1(H)

0,0001,

10000

Temperature (Kehvin | SStellar classibcation




Night sky tour

Q Setter Grace



General Comments

* It was quite well done on a whole, the observation committee
expressed that it was much more enjoyable to watch than the

project round videos
* Quite some effort was placed in the videos.



However

* Common Issues:
® People failed to adhere to instructions
® People went to pause the time...



However

Ea r'th ’ Ka m po ng M asj id Ta n a h ” 1 7 m Masjid Kampung Masjid Tanah

Malaysia

* People failed to adhere to instructiong&

Date: Tuesday, 7th September 2021

Time: 9.00pm - 9.30pm

Venue: Tioman, Pahang (2,47°N, 104,10°E) 100m ASL

Target Audience: High school students of various backgrounds

Your Task:



However

You are required to submit three deliverables by Sunday the
of June 2021 at 1959hrs.

1.A 10 Minute MP4 Video of your Night Sky Tour
2. A Transcript of your wvideo

* Transcript! Missing
®* Video! Sent me .mov instead, and also this one:
* | did not ask for a zip. Some of you went to zip everythlng



However

Deep Sky Objects Background Images: OFF

Ground (zero horizon landscape) and atmosphere: ON

Projection: Stereographic

- Light pollution: 3

* People failed to adhere to instructions
® People did not turn off DSO background images...
® People did not change the ground



However

For the avoidance of doubt, while you are not encouraged to
refer to other sources other than Stellarium, if you do so, you
are required to submit a list of references in a word document

or pdf file. You are required to submit a transcript in a similar
format as well.

* What | meant by this:

* please do not use any
other sources or
slides. In a real NST
you do not have
access to all these
fancy images.

* And you forgot to
credit these images...

W PlANETARY Sum A




Last VWords

Target Audience: High school students of various backgrounds

Your Task:

* Some of you produced videos which included inappropriate jokes,
references and/or memes.

* Some of you produced videos which were obviously made by | person. By

this logic, | should only expect | of you in the obs round... (BTWV: they
appeared full strength)

Please follow the link for further instructions: https://www.astrochallenge.org/2021/Documents/AC2021_NST.pdf

For the avoidance of doubt, only the Observation Team from each school is required to make this video. Scores for this video will be awarded to all teams from that school. The same 4 persons making this video should appear

for other sections of the Observation Round as well.

If at any time you should have any questions or concerns, please do not hesitate to contact us.



Individual Round



Junior Scores

Total sample: 89
Hi: 120
75pc: 72
Median: 55
Mean: 56,9
25pc: 42,5

(Note this is after a 50 point
moderation)



Junior MCQ

* Killer Question: Q38 (Practical Observation) only 5 correct

38. You are lost in a tropical forest at night. The crescent moon forms a sad face at you low in the sky Sad face is Ii|<e thiS'
because you have forgotten to bring a compass. Which of the following options correctly matches the
moon phase and the part of the sky it is in?

This means that the Moon
the sun is above the
horizon. As such, it cannot
Waning, east be night.

Waxing, east

Waxing, west

Waning, west :
Hence: The answer is that

None of the above this is simply impossible...




unior MCQ

* Most Wrongs: Q27 (Observation) 64 wrongs How 1o do this? Eliminate the options.

For Questions 29 and 30, please refer to the following image.

Option D is clearly a troll option.

If it is the winter triangle, you should be
able to see Orion. You do not, so C is
wrong.

Option A does look like the answer
and shape. However, if it is correct,
O you should be able to see the sickle

and regulus where circled. It is not
there, hence A is wrong.

That leaves option B and E. Option B
29. The three circled stars form a famous asterism in the night sky. What is this asterism? requn’eS AIta'r (See Q 4) YOU do nOt
The tail of Leo see Altair circled. Hence B is wrong

Summer Triangle

®
®
Winter Triangle
©)
(E)

Arrowhead of Orion

Trick question. There is no asterism located there.



Junior MCQ

** Most Blanks: Q17 (Calculation) 35 Blanks (Q 16 the question

(a)

LAE} >

2.03

3.04 x

which this is combined with has 34 Blanks

. The moon has a mass of 6 x 10'?kg. What is the gravitational force acting on the moon?

x 103N

104N

x 101N

x 10'°N

This is actually just F=ma



Junior MCQ

* Most Correct: Q26 (General) 63 Correct

26. Which statement correctly explains why Pluto is not classified as a planet? ST

1:.._7.{;‘ It is too far away from the Sun.

[t is not in orbit around the Sun.
[t does not have sufficient mass to assume hydrostatic equilibrium.
It has not cleared the neighbourhood around its orbit.

It has no life on it.




Senior Scores

AC2021 Seniors Ranked

150 —
125 4
100 § Total sample: 131
S — TV VN Median: 52
g Mean: 52.3
50 4
BEPPPCTTET R R R TR R DR PR E R R T D DR R PR DRI LRIy (Note this is after a 50 point
N moderation)
s 1 e TR T T iamnnmmmnTnnmmmgmmn




Senior MCQ

* Killer Question: Q38 (Practical Observation) only 4 correct

38. Your classmate Donovan has been an avid amateur astronomer for three years and owns a 6"
Newtonian reflector (f/5) with a manual equatorial mount. He wishes to do astrophotography and
has sought your advice on what equipment to buy. Based on his current equipment, which of the
following statements can vou offer him as advice?

I He should get a light pollution filter to sieve out unwanted stray light entering his telescope.

II He should purchase an auto-guider to help him automatically track objects that his telescope is
pointed at.

IIT A high-speed video camera and Barlow lens can be purchased for capturing detailed images of

planets by utilising the large aperture of his telescope.

[V Since he possesses an equatorial mount and a fast Newtonian reflector, he can use a DSLR or
purchase a dedicated astronomy imaging camera to take pictures of deep-sky objects like the
Orion Nebula and the Andromeda Galaxy.

(A) Tonly

(B) 1 only
(' IT and III only
(D) 1,11, and TII only

I1, T11, and TV only

Do it by elimination: Manual
mount so Il is useless

Then you are left with A and B
only.

Then consider what a LP filter
does...



Senior MCQ

* Most Blanks: QI | (Theoretical Observation) 75 Blanks

. Tom has bought a new Dobsonian Telescope with the specifications below. He is using a 1.25-inch
25mm Plossl eyepiece with an apparent field of view of 52 degrees. What is his true field of view?

This question actually isnt
particularly hard

Aperture 305 mm
Focal Length | 1500 mm

Focal Ratio




Senior MCQ

* Most Wrongs: Q5 (Celestial Mechanics) 91 Wrongs

3illy was visiting his alien friend Timmy who had set up base at Mercury to observe our Sun. While
there, Billy saw the Sun rising from the east, only to backtrack in the opposite direction and then set
below the horizon again two Earth days later! Billy was bewildered. How can Timmy best explain
what was observed?

Read the options clearly.

Mercury is at perihelion and its angular rotational velocity has exceeded its angular orbital

speed.

Mercury is at aphelion and its angular orbital speed has exceeded its angular rotational velocity.

Mercury is tidally locked to the Sun but wobbles just enough for the solar terminator to shift.

Atmospheric distortion creates this optical illusion.

None of the above explains the phenomenon.




Senior MCQ

* Most Corrects: Q14 (Cosmology) 100 correct

14. Which of the following statements regarding Hubble’s law is correct?

It is a set of laws to regulate the operation and use of the Hubble Space Telescope.

[t is a set of laws to regulate the Hubble tuning fork.

It is used to show that galaxies move away from us at a rate proportional to their distance
from us.

It is used to show that the Universe is flat.

None of the above statements are correct.




Junior Team Round



Junior SAQ (QI)

Setter: Nicholas P



General Comments

¢ A IOt Of you fe” for the trap (f) The most important factor to determine the visibility of an object is its absolute magnitude.

* More to come later



Short Answer Questions

e Remember me
from 2019?

* This is what | got
this year:
* A star the radius

and mass of the
Earth...

Hute Motrocka l(r.u_?w, X & quie sieclar fi Earfly in Aoy t”omﬂ ad adiy H MY G
Rydiogen o o d“jwj oeaed e [U‘AE“‘] b 5“_1"“'1 e} 5&3““_': “if'ff'qv' die i il have simllay

S
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Short Answer Questions

e Common Mistakes:

Apparent magnitude
is not the most
important either... ohprt o awny waag L be b l;hmw] reagnitile s beor—b—hb—rvacher—zrbin . st fn Garth,
Consider: surface =i
brightness, dust

extinction along the

way etc...

§) fale. Hmm{ujl r-mjuﬂu&b Mo it-'u()mjrm[; Y absolube st«ajnjhdf,_ A oy absoulde h«xbfw}‘fuﬂx_ (k. b’s}j‘*f’)




Short Answer Questions

e Lack of Basic
Knowledge




Junior Q2: History of Astro

Q Setter: Wei Zhong



Common Mistakes

A) Most students apparently didn't read the question clearly.You are
asked to label the direction of the motion of the planet, epicycle and
mark where retrogression is. Most students missed out 2 or more of
the elements, leading to penalisation. Do read instructions carefully in
future.



C) Do you think it's possible for the star to be IN the solar system,
squished

"'l_-,‘ X 155 midhern Em = -}5 mihbn km

:"gmff].u" km = ‘}5 -‘{1[]-} k.

- 0.00000719272% LY &



F) lo's volcanism is NOT a product of plate tectonics! Its internal
heating is due to orbital resonance from its neighbouring moons
and Jupiter, causing tidal forces to generate significant heat
internally. This heat then causes spewing of internal materials
directly, without action of plate tectonics.

LA

shilhg on To il preswe whoh chuscs substuee 0 Do b eyt

£) Tecdonic.

A No fectnc plate si.iH;na




Common Mistakes

H) Many students stated that one advantage of reflectors is a wider
field of view.This is NOT TRUE.The FOV that a telescope provides is
dependent on the FL of the telescope (along with FL and AFOV of the
eyepiece). Higher FL, lower FOV. | can totally have a refractor that is of
higher FL and narrower FOV than a reflector.



Question 3

Setter: Xinjie



Q3: Stephan’s Quintet

Q3 SCORES

Median: 5.5
Mean: 5.69




Q3: Stephan’s Quintet

Most people know what is the Hubble’s constant/critical
density/redshift and so on but not their nuances/intricacies
For example:Why is Hubble’s “constant” not really a constant?
How will it change with time in different universe models? And
why does its value have non-negligible uncertainty?

This resulted in lots of misconceptions and dubious
statements...

...which show up in part h, the part that was the most poorly
done




Q3: Stephan’s Quintet
v

|

%_T ”bm'-@ii} e oy ¥ 4 e %#m/ﬁ?@/f‘ Gy
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Model Answer

Common misconception: The Universe is expanding at an accelerating
rate. Therefore the Hubble’s constant must be increasing as.time
tends towards infinity!




Q3: Stephan’s Quintet

» Other mistakes are more minor but are equally worrying
because they happen WAY TOO OFTEN
* For example: messing up your units

C | Speed of light, c =
_c,): ‘vz AA(C) 2.99 x 108 ms™

| . C3¥Ip 3K 2T xI10°

NOT

(
2.99 x 108 kms™1

< 786370 lems’

P.S. It's literally stated in the formula
booklet



Q3: Stephan’s Quintet

This is what happens when you’re not careful with your units...

(d) Based on this assumption, and the recessiona : velocity calculated in Part ¢, calculate the proper
distance between Earth and this ]'-L."{_'-.'. Give your answer in light years up to 3 significant figures.

You started with
the correct value of
V!

How did you end up
with that distance?

g)’/ov_-/; }_O 5

_.0;,;—)




Q3: Stephan’s Quintet

This is what happens when you're not careful with your units...




Q3: Stephan’s Quintet

Final Comments and Tips:

e Read up more on Hubble’s law

e Write your workings clearly (preferably with units clearly stated)
so that you don’t shoot yourself in the foot

e Skip ahead and skim through to check if there are manageable
questions that you can do when you’re stuck/short on time
(Many teams completed half or less of the question and end up
skipping the sub-questions that were supposedly easier to score)







Q4 (gravity and satellites) Error on my part

* When | set the paper, the orbital parameters of a geostat sat was
calculated using a solar day ie 24 hours

* However during marking, a few teams calculated using sidereal day ie
23 hours 56 minutes 4 seconds, which is actually more accurate

* Hence | gave full marks and accepted both answers, as well as any
error carried forward from the slightly different orbital velocity and
altitude



sidereal
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gravity and satellites)
ommon mistakes -




|. Missing parts in submission

* Some teams submitted incomplete answer scripts, where the missing
parts don’t even show up in the pdf

* So idk if you genuinely left it blank and skip, or if you forgot to attach
it to your answers and is still hanging around in your camera roll

* Therefore ensure that the pdf you submit has all the parts that you
attempted

* To reduce doubt, just write the question no. of the parts that you skip
and leave them blank (but at least write something logical, still can get
0.5 marks)



2. Know what geostationary orbit is, but not
geosynchronous orbit
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2. Know what geostationary orbit is, but not
geosynchronous orbit
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2. Know what geostationary orbit is, but not
geosynchronous orbit
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3. Copy-paste the formula book and call that derivation
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3. Copy-paste the formula book and call that derivation
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5.There are no GPS sats in geostat orbit.
They are in MEQ, orbiting twice a day

e ey
Y T(9 WY G lobel Posvyioning Kigem,
o5

dote U 15"9

(_j,x'- OUME* "‘0{ v $€ﬁz‘\ﬁ'\:t" lﬂ o Qit:ﬁk-"\ et ﬁ"Uﬁ]

_eb * PM!L%\«E' S\\ﬂﬁwﬁ Com @\uéw, A} m«\_s

. in ¥
‘? UJ ff' {aﬂ_ar b wed ﬂr Judily 41 4?;@" Jﬁ%‘kﬁ rt' /i ﬂﬁrﬁ/ﬂﬂ}’f 7z M Mﬁxﬂﬂf
_OAF@WM%“W V4 M&»’ Pfﬁmazf ke fo hart e 7
\a_sattlh at—all T _, T R T L




6. Explained why HEO (but not geostat
specifically) are better than LEO
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/. Simply subtracted geostat velocity and LEO velocity

pv: WET— VY
= 3075 — T5y57

noo-9- TR T= 4178 (5,
2070-4- T43-T h_m;?ug}m

SDV = AMIR - gy




8. Forget to convert altitude to orbital radius
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9. Forgot include mass of satellite or fuel
- .Sc 113h31t§x|ﬂ£'ﬁ34cf15xmﬂk3: 2 (C1E2L !

Thaskt s kel
vy L2000V sV'= WSLIUS b St
AR TRy o et hiis)

e Nt Toxodx e & 80
ﬂ?’(\ﬁﬁ&,‘ a.kz‘::i?i%“ A = 313% .18my” I°3ff ‘}j_kﬁ-ﬁo'ﬂﬁo wﬂﬂ. = EE32YLE0 ms .
ON_— _ 0.000tH0s PORAY s - B3O

- fMJI-'rb.E,S'F!ﬂ'; )
——'—'_—-‘_-—-

Orkong ., —=

Chywt £, 1o gt Thevoit, iy et
300kl Gty 7154w Thrut 3 Wejgh
. T5 Ay .
Bgokl-3 - 7 17y 2l < 1.Bx10%Kg 2.0 @ 3134 = 333510
JooxgN © = A Up MWI’HU??N . (b6 < Av
LN 0.7 <3N : —

TﬁMiH%j"’* SV = 4.90 665 x 210 J“( 1.5 "0’
2.0 6.3%Kio3

] i d 4 :
%0+ g 1350 c_gﬁw"—ic-c-?*‘.u' )
S R il et

— L m _...___-———-'"'-—— - :
47 = 4.%0665 x320 lm( 0 17x03 ) AV = 4.80665 x 4200 ”"'( 0.3

= BISS. Amls

p—

= pIRe Ol
At X

> AVTA




| 0. Reached conclusion without calculations
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|. Mistook proportional as equal




2. Supposed to calculate and show the given
value but you equate your formula to it




3. Showed formulas but numbers magically fly out




5. The satellites you cited are in an elliptical MEQ,
and the expt does not work in circular geostat
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Q4b.Why high lat countries got no geostat sats!?
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Q4b.Why high lat countries got no geostat sats!?
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Q4c.Why Molniya orbits work like geostat?
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QA4d. Derive Kepler’s 3" law
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Q4h.Why did Jeblink | fall back to Earth?
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Material not stronk enough to resist gravity of Earth.....
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RIP math

k) epovn): Ve =(a.60665 my)(10)
= 21930 24Y% o

1 _aptton 2% yp = (A. 60665 ™M _"")Lb_m?'- i

_ correct equation and input
S—— — _ZLLHEL?——T' —at wrong output?

fonr 81 VB = (1. 60065 ny 2)(42%0)

= U3 6124585\



Question 5 Obs

Q Setter: Nicholas T



Summary

* Not too many funny things were observed.

* Some of you complained that this question was a scam and pleaded
with the QM to never set the question again...
* For reference, the team/person who did that scored exceptionally well

* Some people did not even attempt this question...



Summary

* Nice drawings




Summary

e Cardinal Directions
are longtitude and
latitude?




Senior Team Round



Senior SAQ (QI)

Q Setter: Nicholas P and Nicholas T



Short Answer Questions

* |t was supposed to be easy.... Except that it killed quite a lot of you.

* No calculations were required... Except that some of you decided to
do it anyway.



Short Answer Questions

* Do not overthink
the question

 Marker's comment:

how did you come
up with LST=
9h29m | Is??

'_,‘.' Locﬁl Sduwl Tm'.n‘t sth iy g b "‘MM"A'W‘-OB'MB(M_-;JE
| the murn at | 2080 Tooene siirial ot B s Bu 32" By snblmans
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Short Answer Questions

* Do not magic
out answers. @ fte Vows 3 wet Urasagely and - bos & dffust puind of wiaton tua e Baeth, thw @ 3wt perdbl

shio, Vowl G G fwals

(4
Venus is not circumpolar and has a different period of rotation than the Earth, thus it is not possible to observe
Venus at all times....

§

Fale | Wl whdi  peduted by e dan read ofver pawh W wtll, W aeorAu @ feae fed a sl

Tt bt @ (WU (hony  gaitatinnl 4dd P i) Ao Sl widi o fan awone-

Stellar winds produced by the Sun reach other planets as well, thus auroraes(sic) are form (sic) there as well.
Jupiter has a sufficient (sic) strong gravitational field to repel the stellar winds to form aurorae.



Short Answer Questions

X Astrochallengae

Right Ascension 2h 30min 49s

- Aﬁﬁ 7_5/ " //"N "'é"_ 7
B BEE R 5 DM Y4 il ong!®

calculations... REEEECEEES pmaﬁém
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o - 7 c‘ﬁf, ﬂﬁaﬂq apel Ao lule g LV M) ey |
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. 0 - —pa=l=du= B s e
calculations Whidh 0 o fa Iy Lo 2545 liffzien ¢ Tn Gghitess (B)
f | @%ﬁ’ — R

Table 1: Information regarding X Astrochallengae

(b) Without using Table 1, suggest a method to determine the distance to this star system. Explain why
yvour suggested system is appropriate.

KY L[mn‘von, Pf'"r lO](N.
Dia = 11223 IM—__[.!?-;X}D* = 1.2 pe

| did not ask you to calculate the distance, and your distance is wrong. You could have checked your answer...



Short Answer Questions

23049 am

oLST=RAy = 23
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Even though this is Tongue in Cheek, it does seem like an W Ayﬁmboﬂ;ﬁyjﬁ_‘q}—{,,

answer which addresses the question better...

Doa = 11223 mﬁl_fl’?r)’ﬂo‘, = L2 pc



Short Answer Questions

Answers which
are too
embarrassing to
share:

Y| Measure the anpum;dmmfe/ ot the Jfﬂ//yjffﬂ? wmy a.. How to tell the distance
\}{?Jmopei, — 7 I (o the star cluster?

o

‘E‘
S__\m!hl«m FOiywt ot s Bt

1. Measure using

“ telescope
A)"W“W\ 2. Shine flashlight at
1) MR felraart 4e weu star system
Y 9% Ga vk B e 3. Rotate telescope

—W' and measure amount
b JMW}L»J *R;“““‘“ —E R ho Mfeahey on B b ‘_‘*——-——— of time taken...
" of Hod
{.é) ,’*- (lh.l (WATS \—c HN. Lf"uufa W‘& MW‘E Ht ‘\M" ‘p h“t kL’: .
New Zeaiand & Jocaled at a ;/ﬂ/c very J0Uth_from e _‘:: 8 .
\eqvake_and _the sfgr- e W 100RA_J0mekhest heprtr  gud
im the Arche (rele af the North- . So why couldn’t you see the star

I system from NZ?
!Tbe et /e/e/wpc e oel nor tave a didd o Wty that & 1. Because the star system is located
o ehough_To_caplure the slms jyutem . Thesfue ' near the arctic circle... (BOD ok)
(ocated foo (or et B=m New zeaiang kb locare wjﬂj 2 2. Because the telescope does not
tele/pr U S TRV TR TR P vt have a FOV wide enough. The star is

located too far west from NZ to locate
using a telescope... (What?)

LﬂJﬂyﬂZL&l{lﬂ e of_the Lacth tappes e_Jﬂ’afr/[ﬂ//ﬁ i 3. Bulge of the Earth.... may block the

,mayﬂl&_bluk@szJLJyJMm 11 NGt

star system from sight.



Short Answer Questions

Mixed up latitude and longitude.

l‘”ifqd( . 61012-'\/J
\d“j’z‘qdé  b3FNe N

e Lack of basic

i
od Heepcth 4
Knowledge: W

Cannot longtitude because dk radius
of the Earth (?7?7?)
1. It is provided in the formula book

2. What sorcery are you promoting

Luminosity: ....(butchers data)... gets
answer = 8500K (?7?77?)




Short Answer Questions

So why couldn’t you see the star
ok s system from NZ?
* More stuff: 421y cway. hence i 15 ot visbIC

d) Ooserve pe concentaton of hydogen  acound gl Because the star systemis 142 LY

B B I LUl away.... (What?)
SYsteen (orvtoinse planets

How do you detect exoplanets?

1. Measure Hydrogen...
2. Use rocket equation, fly person to
the star system to see...



Question 2: Operation Binary

Q Setter: Denny



(a) What are neutron stars mainly composed of?




Rookie Mistakes

f
Tlee ] ere e lnl » 7 F"""|!‘l'l":il"="‘r"' é SPIP -ﬂrﬂ-rf"’"-”:j atormle g

s ridsly ffr T ' ,
5 ol I | P e l (r e st gl e " el U{f P! .|" sk eong




(b) What is the period of the binary system?
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Figure 1: Graph of brightness of the binary star system against time




Rookie Mistakes




(¢) Using Newton's law of gravitation and Newton's second law, show that the period, P, of the binary

system is P = , [ 20 «. Assume both orbits are circular.
. ! e mrey Hrng )
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(i) Using Part ¢, show that the sum of the masses of the binary stars is
(d) Using Part ¢, show that the sum ol the masses ol the binary stars i

Jil__r I. .
) [t +v2)”.

my + ms (

2




Good examples:
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1

FoN . : : — —1 o _
(¢) The radial velocity ol the two stars have been determined to be vy, = 20kms — and vy, = 10kms

Determine the masses of the binary stars.
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Rookie Mistakes




(f) In your own words, describe what a gravitational wave is.



A A g tertione) vt 13 o wave }o,-vcfwed by Gw  object
that has o S‘ufﬁdm#/ﬂ fwyp amown d 2F gtk for o

Rookie Mistakes : %
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Gravitational waves are disturbances in the curvature of spacetime, generated by accelerated masses, that propagate aves outward from their source at the speed of light

what Is a Gravitational Wave?

The Short Answer:

A gravitational wave is an invisible (yet incredibly fast)
ripple in space. Gravitational waves travel at the speed of
light (186,000 miles per second). These waves squeeze
and stretch anything in their path as they pass by.

violent and energetic processes in the Universe. Albert Einstein predicted the
existence of gravitational waves in 1916 in his general theory of relativity.
Einstein's mathematics showed that massive accelerating objects (such as
neutron stars or black holes orbiting each other) would disrupt space-time in
such a way that 'waves' of undulating space-time would prc te in all
directions away from the source. These cosmic ripples would travel at the
speed of light, carrying with them information about their origins, as well as
clues to the nature of gravity itself.




(g) Take ¢ — (s as the time the gravitational wave was generated and = = (0 as the source of the
eravitational wave. The gravitational waves are determined to have frequency 150Hz and peak

amplitude A = 2 x 107 "®m. Determine the amplitude of the wave when it is detected by LIGO. Take

a year to be 365 :_'1-':'1_.]_.-'&:‘.-




Rookie Mistakes
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Good examples:



Good examples:



(h) Why are gravitational waves difficult to detect on Earth?

This futuristic version of LIGO is faithful to the original systems used in LIGO of the early 21*" century.

(j) State the method LIGO uses to detect gravitational waves.

(k) Explain how the method used in Part j allows LIGO to detect gravitational waves.




Rookie Mistakes

W) e—m—eday Wo 010 Ay KPR e Cole

of cofth o detet W _gi_lﬁ-\f*'(@ﬂ\_'”ﬁﬁ N 5 ¢

TIEU P OUSTCT jn Fh Goondt o wita

#*

M) of G parth k- pvgtid= MooYUTL




Good examples:
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Good examples:



Black Magic:

k) Bﬂ al avowmbe, i haa b il o be

H I"'-“-‘\ﬁ'll.r; I-.,.L#.H-mn,-i. q g ‘Eﬂﬂ#&‘
IH' ‘ﬁﬂvlf-iﬂﬁu L’l,d \U-t-n. ilr"l.'ll"f.-t-i.]c"rﬁ“h'\ .

When | asked you to show... | did not
mean to draw arrows leading to it...



Question 3:All about limits

Q Setter: Ryan



Comments

* Teams who read the whole question managed to get the free marks

* |dea:
* Think about why Chandrasekar Limit exists
* Why are white dwarfs so stable!?



The Statistics

Mean: 4.68
Median: 2.25
Standard Deviation: 4.68




Part |: Fermi Gas

read the PREAMBLE

Let us first examine a Fermi gas in more detail. A Fermi gas is simply a gas of|non-interacting|fermions.

Fermions are particles that include protons, neutrons, and electrons.

non-interacting : no electron-electron repulsion



Part |: Fermi Gas
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Part |: Fermi Gas

Repeating the question will not net any marks!!
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Part |: Fermi Gas

Repeating the question will not net any marks!!

'Dfl.;"ﬂ:"""‘
() Since Mo o VMV Coam 0CaApy it same guiau gatl, 1 a fv, g .

o
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Part |: Fermi Gas

Some teams: A
Ap is high=> ' — P
I\

The “Ap”s are different here! One refers to the
uncertainty!



Part Il:VWhite Dwarfs

Magical Proof




Part Il:VWhite Dwarfs

Most teams were able to get the correct value using

p2

2m

but did not justify why the total energy is the kinetic energy
=> potential energy = 0 (non-interacting)



Part Il:VWhite Dwarfs

Don’t try to smoke!

\
e Crmagten wavdleu: t

There is no Compton scattering here!!



Part Il:VWhite Dwarfs

Most teams who attempted were able to explain the
reason behind the stability of a white dwarf, although
some did not explain to sufficient detail.

Exemplary answer:

6 - = _
Toward l]fﬂﬁ‘.ﬂfmn". M'-;j:ﬂ 'S gien by Fam-" 5 %‘(‘;] lﬁ-;f L At tauikbrium, ?3:‘“—“, howent( when the
shr 1 Comfeged iy dendity LGS Netite that Fe 15 propotfionate f, ‘,,'-'f% and ijw 5 nnhrr_ﬂ

1o f5, vene the By electron degederary presure indesks MOUC for fg same jnclease in P, s
le > Qqay O T srpn ex7ads URN e librium 5 (eSSl with Pe=Pyray




Part Il:VWhite Dwarfs

Free marks, as long as you bothered to substitute in the correct
numbers!

Our approximation for the number density gives us an expression that
is slightly off the actual value of 1.44 Solar Masses...

Please do the calculations!



Part lll: Neutron Stars

Again, please read the PREAMBLE!

MNeutrons have a mmch shorter de Broglie wavelength than electrons at a given energy, which results in

them being .-.]Zlil.l.'l.'-:i much more closely than electrons in a Fermi gas. This means that the pressures within

neuntron stars are much higher than those of white dwarts,

This paragraph is given for a reason!!



SENIOR DRQ
QUESTION 4 :

A CERTAIN ACADEMIC CITY

W Nooo!IMybreakfast™!
Eh?T'herey,was homework??,

Oh'no!Ml‘forgot about the test!
\Waagh!§Who put'a'banana’peel there!?,

ACADEMIC CITY OBSERVATORY S S

. ACADEMICICITY: ACADEMIC CITY
DieXnsplas ONRos SMARTEST ONE

Jeotonmt AKUTA

Don’t call me fdenpa’!!!

7
4
.;;:" U 7 \
a4
45

Huh? It suits me?
Don'’t give me that!
Sure,'I'love electromagnetism?
But I’m just a researcher, okay!?

I’m not a,weird girl; okay!?

LEVEL FIVE
CosMic RAY ENERGY LAB

EEVEINFIVE;
COSMIGIRAYZENERGYII[EAB

(C)2021 CHARAT (C)2021 CHARAT (C)2021 CHARAT (C)2021 CHARAT
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SNR DRQ 4 Statistics

* The three measurements
* Mean:4.48333
* Median: 4
* Mode: 4

* Two more measurements
* Max: I'l.5
* Min: 0 (because of non-submission)
* Min: | (of those submitted)




did wrc
link anc
vossible)
‘beyond “a cert

enerally done a

hat you did right:
* Graphs.You guys love graphs.

Mostly.
(Free marks, am | right?)




Colour Index Doesn’t Change with Distance

* Colour index is a difference of
apparent magnitudes.

* Question:Why doesn’t it change
with distance?
gﬁﬂd @lﬂf’ﬁﬁww motyu.

* Sneaky, sneaky:

* Disguised question about m — M

d
= 5log T

-* Direct proof:
*mg—my =-=Mg—My

Or mag-brightness.




Colour Index Doesn’t Change with Distance

Henee, dhe. dftomuce
é%al; bo she

= e i ok
eretre, 4,

M pibeo lute magniecle
ditterence :n apparaut pagnrode
o Hue -{—ar p-{,-lﬂ.tr ulpw ;'Maltlfﬁ S.

ookonr o e (s inolt pamolent a—f Arrtance .




* B-1 =B-V +V-R + R-l.
* Most got this and did fine.

 How It Should Have Ended:
* Graph on graph paper.
* First five stars are in linear
formation.

* Draw best-fit line for these
five stars!

e | ast two stars are outliers.




B—l vs B—-V: How It Should NOT Have Ended

SR R-1




B—l vs B—V: Be Sensitive!

e Two stars with HIGHEST
magnitudes deviate from linearity!
* Hypothesise from this observation!

* Explanation should NOT apply to
every star in the universe.

* Onion-cutting Ninja:
* This is exactly the HR diagram’s

bottom-right main sequence
deviation.

Spectral Clas

O B A F &} E 10
T T T T T T T -
30000K. 10000k Fh00F. E000K. 5000k, 4000, 3000K.  (Temperature)
100 000
10000 |
1000
Luminosity | Ahsolute
(Sun=1) | bagnitude
100 5
10
14 |45
0.1+
0.014 10
0.001+
0.00071 15
0.000 01+

ID_DI —

—
+1.0

Colour (B-V)



B—l vs B—V: Be Sensitive!

* Spot the mistake

* Psst:Your stars are gonna be brighter,
not dimmer!

(9 Bosed on Yhe yoph , e 2 odivys W gk
D\hd APLO. These S-lqu Wve O Eﬂ- ”If""-
bT@G\_)Q“ CAV OO (a-dﬂ"d 'H,\Q othev S F %

TS (GAls ih ThRiv ek ewnigsion in
i 4410 Jeoting fom e, Gpenr

V apparent magnitude

e 767 10.69




Part ll: A Certain Scientific Rail/Gun

* Title foreshadows the questions:

* Particles travel along magnetic field
lines (“Rail”).

* Particles accelerated by magnetic
reconnection regions (“Gun”).

* A setup to Part lll.

* What you did right:
* Appreciating the role of E/B fields.

* What you did wrong:
* Partial answers.
* Misreading the question!



COLLISIONLESS Encrgy Transfer

* Appreciate the role of E/B fields in
energy transfer

* It is enough to explain that moving
charged particles generate E/B fields.

* ...and those fields affect moving
charged particles.

* Surprisingly, few answered this well...

* Quantum explanation:

. Highly complicated, look it up if you
want.




COLLISIONLESS Encrgy Transfer

When .:'nn.-1r1{ rmh‘f!fs in  low- density r“""‘-l

g by onabled
and l‘lr(hﬂ-““( enegy nnn.':'. T

. i

———— [
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@) The glercal vy o e chamed gaiicl @nverts o KInehic opevgy o &
PAhAR N dhe log -densityy  §laSMA whom Wy coltida | The Kirehic ety of +hs
paviide in Yhe (av=density A vanlA $hen cause 11 4o collide witw oflor gufhides

h twe flid P Thus -“‘C’msffﬁ Yhe x “Q&O‘,\rqg in Yo -\P\mc!




COLLISIONLESS Encrgy Transfer

* Answer deserving an honourable mention:

* What exactly is neutral electric repulsion...?



Mirror, Mirror, Or The Wall

* Explain perpetual bouncing
+ speed increase

* What you did: Explain just
one of the two.

e Easiest method:

* Interweave explanation with
calculations.




Mirror, Mirror, Or The Wall

* Let v be initial particle'speed.

* After first collision:
* Velocity: v + 2v; downwards.

e Second collision:
* v+ 2v; > vy:rebound!

* After:v + 2v; — 2v¢ upwards.

* Bouncy ball:
* V+2v; — 2V >V
* Thus will bounce perpetually!

Time

—

‘ ‘ v+ 2vi ‘
v _ v+ 2v; — 205

20, ‘ .
l .I v+ 2v; — 205




Particles Without Borders

* Question: Explain why charged particle
crosses the boundary of magnetic \
electron

reconnection. ~ I~
A A A A maanetic field
AWAWAWAWA
: YR YEAYEAYAYEAYEAYE
* Key point: AT AT
N o

* Charged particles spiral along B field lines! | | | | e | | |
A U A A A D A A A
VAVAVAVAVAVAVAV.

helical motion

* Other possible answers:
* Changing B field, high kinetic motion, etc.



Part lll: A Certain Shocking Accelerator

* Title says all:
 Magnetic reconnection acts as a
shock

* And it accelerates particles

* What you did right:
* Know where cosmic rays come .
from. |

(-..Mostly.)
* What you did wrong:
"« Math.
e ...Or lack thereof.




Cosmic Rays:Thé Free Gift of Marks

* Free marks!
* Well,it’s an easy question.

* Sources of cosmic rays:

* Supernovae, CMEs, solar wind,
blazars, etc.

* Note:*'Sun” too general, have to

identify solar flares/solar
wind/CMEs.



Cosmic Rays:Thé Free Gift of Marks...Mostly

dil B “ﬁq"l*( W\Aa X & cofwm |\c_rF ] R
utwwa\q the dungeqg prtecld.

D Ak stavs 2 Itketing Sum 2
ol Swpor vevae - help.




~ Relativistic Energy GA_INS!

* Bonus part:
* You are given the final energy E''!
* Use Lorentz transforms to show.

- . AE
* You are asked for an estimate of —

* Free mark: Simply plug in AE = E” = B4
and get a final expression. -
* Many did not even do this!

-* The rest is details using the hint and
conditions of the question.



Relativistic Energy GAINS!

* Bonus part: A summary of answers.




Relativistic Energy GAINS!

' R Ay
* The correct way to start estimating - by Janna:

] ..-'-4-"1

T

Jammy says Lyt tionn| Lnergygainik

_Brwvgyqut ks Janre.

EwiyefC fint .
E"—-E _ a“sft,"i‘ Vgr%)df

— & =




Probably Probab:ilis't-_:ic

o F|nd aver'age fractlonal energy galln <AEE>

* Was meant to be an okay question but...

* How to get this mark:

. A?E depends on angle of approach 6.

* Probability of finding particle at angle
between 6 + dO is p(@) for0< 0 < —.

e Simply integrate: fz—p(H)dH |




~ When You Give Up (With Probability 1):




Spaee Spectrum:.Th-_e Final Frentier Killer

* Deduce a naive version of the cosmic
ray energy spectrum.
* Hard question!

* Have to combine various ingredients:

* Proportion of particles remalnlng after k |
collisions.

« Average energy of particles after k
collisions.

g Big brain math manipulation.

* First-order approximation.



~ Spaee Spectrum:.The Final Frentier Killer

* A brief summary of answers:




When You Give Up:Japanese Edition

ﬂc’f‘-“s fole o F. e t £o b

\—-/_f» Ouch. |

>
C\ v guess I'm

% :ITad after going to be honest. | don’t know either.




Words to Live By

" . ...But | like Astro so thanks for
..o LEARZ A" the enjoyable AC.

ABEAHS A B BN th 2 E L 3T
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Observation Round



Final Obs Score .Distribution




Practical Observation

Q setter: Ryan



General Comments

* Considering the difficulties in managing zoom -remote control and
all, all teams did a fair job.



Theoretical Observation

Q Setter: Ken Rui, NT, NP



General comments

* Most teams failed the equipment question.
* Some of you decided to draw extra stuff for the night sky question.



Findercharts

Q Setter: Nicholas T



.Findercharts

®* Aim is to be a quick reference so that you need not refer to a star
atlas in order to find an obscure object quickly

Despite holding this segment online is a new experience for us all,
most of you adhered to instructions well.

An attempt at making a Finderchart can be seen.



.Fin-_der_charts

* Do you honestly expect your
friends to be able to read
everything here within 5
minutes? .
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.Findercharts

® We asked for | photo.Some of you submitted 2 or 3....

What hap.pens?Your score was divided into half



We gave you this:

.Fin_der_charts

Component Percentage (%6)
Indication of Start and End Points 10
FOV Calculations 50
Instructions on Slew 30
Use of Finderscope 30
Accuracy of Drawing 20




.Findercharts

Where are your FOV
calculation workings!?

Component Percentage (6)
Indication of Start and End Points 10
FOV Calculations 20
Instructions on Slew 30
Use of Finderscope 20
Accuracy of Drawing 20




‘ - Findercharts

* Why would you e-xplicitly.
tell your teammates to lose -
the finderscope!

Component Percentage (6)
Indication of Start and End Points 10
FOV Calculations 20
Instructions on Slew 30
Use of Finderscope 20
Accuracy of Drawing 20




:Fin'-_dercharts

®* Fov Calculations done

* Except... does it make
sense! '

* TFOV = 60 degrees??




.Fin_der_charts

* Finderscope FOV is
already given...

Instead: take the
number divide by 2...




.Fin_dercharts

® |nstructions must be clear: N BT O S SISO ~ 1]
Remember this from back o ) t
in 2018?

‘- E

le handy dandy directions

~ With friends like these, who needs enemies?




 With Friends like these..

* Your friends gave you this
to solve...

* |ssues listed:

* "Top Right" is for you or for
them!? '

° What "line" are you
referring to

* What does "Slew FOV this
way' mean to them!?

* Will they know which star
is mirfak? :



 With Friends like these..

* Your friends gave you this
to solve...

* Issues listed:

* Self-Claimed accurate
dia_gram




With Friads Whe these

If you told me this is
accurate, | might believe

you more. _
However, this one has
inherent problems in
accuracy in it as well...




With Friends like these...

* Your friends gave you this
to solve...

® |Issues listed:

_* Misleading information




With Friends like these...

Your friends gave you this
to solve... |

Issues listed:

Instructions which are not
particularly useful



With Friends like these...

* Your friends gave you this
to solve...
°_Issues listed:

* Following a curved line?
How would you do that?

* FOV calculations not
labelled

Who needs enemies?



‘ What went wrong?

= Aldebaran :
a Tau - 87 Tau - HIP 21421 - SAO 94027 - HD 29139 - HR 1457 - WDS J04359+1631AB

Type: wariable star, double star (LB}

Magnitude: 0.8B5

&hsolute Magnitude: -0.70

Color Index (B-%): 1.55

Magnitude range: 0.75+0.95 (Photometric system: V)

 Binocular #18: S0mm Finder

Telescope #0: 60Mm scope

Ra/Dec {12000.0): 4h35mS55.335/+16°30'29, 5" - . . s MEmE
Ra/Dec {on date): 4h28m43.78s/-4°30'45.0" e . . . Multiplicity: N/
He/Dec: 22h21m19,17s/-4°30'48.0" iR

Az /alt. +110°42'50,4'/+63°35'09,2" . ®

Gal, long./lat.: -179°01'37.0"/-20°14'55, 3"

Supergal, long./at,: -21°52'30.0"/-42°56'15,9"

Ecl. long./lat. {12000.0% +69°47'21,8"/-5°28'06.5"
Rise: 10h0Sm

Transit: 7hi13m

Set: 4h20m .

Isl Constellation: Tau

Distance: 66.64+1.03

Proper motion: 224.4 mas/yr towards 162,82 X
Proper motions by axes: 66.3 -214.4 (mas/yr) .
Parallaz: 48,940+£0,770 mas

Spectral Type: KE+II1

Position angle (2014): 113.90°

Separation (2014 31.020"

This was what you were R,

given Co L

Wenus, Location A A, O m ' FOV 86.5° 17.8FPS  2020-03-20 03:00:00 UTC+08:00



Aldebaran

Type: wariable star, double star (LB}

Magnitude: 0.8B5

&hsolute Magnitude: -0.70

Color Index (B-%): 1.55

Magnitude range: 0.75+0.95 (Photometric system: V)
Ra/Dec {J2000.0): 4h35m55.335/+16°30'29. 5"

Ra/Dec {on date): 4h2Bm43.78s/-4°30'48.0"

Wenus, Location & 4, O m

FOV 86.3°

a Tau - 87 Tau - HIP 21421 - SAO 94027 - HD 29139 - HR 1457 - WDS J04359+1631AB

17.8 FRS

 Binocular #18: S0mm Finder
Telescope #0: 60mm scope

Lens: None
Multiplicity: M

2020-03-20 08:00:00 UTC+08;00



This is what your
friends see |

Apa Ini "Top Right?"

Aldebaran

a Tau - 87 Tau - HIP 21421 - SAO 94027 - HD

Type: wariable star, double star (LB:)
Magnitude: 0.85

Absolute Magnitude: -0.70

Color Index (B-¥Y): 1.55

Magnitude range: 0.75+0.95 (Photometric system: V)

Ra/Dec (12000.0%: 4h35m55.33s/+16°30'29, 5"
Ra/Dec {on date): 4h28m43.78s/-4°30'48.0"
Ha/Dec: 22h21m19,17s/-4°30'48.0"

Az falt. +110°42'50.4"/+63°35'09.2"

Gal. long./lat.: -179°01'37.0"/-20°14'55,3"
Supergal, long.flat.: -21°52'30.0"/-42°56'15,9"
Ecl. long.Aat. (12000.0%: +69°47'21.8"/-5°23'06.5"
Rise: 10h05m

Transit: 7h13m

Set: 4hz0m ‘e
141 Constellation: Tau

Distance: 66.64+1,03 |y

Proper motion: 224.4 mas/yr towards 162.8°
Proper motions by axes: 66,3 -214.4 (mas/yr)
Parallax: 48.940+0.770 mas

Spectral Type: KS+III

Pasition angle {2014): 113,90°

Separation (2014): 31.020"

Wenus, Location A A, Om

.- 5
29139 - YR 1457, - WDS J04359+1631AB e #1550 Fder
. " .
. Magnification: 2.0« (0.030)
' * Exit pupil: 25.00 mm
L
FOV: 7.0000°
.
e o ° .
L]
. .
- . .
. . )
. .
o -
-
. .
.FCi\.-" 79 17.8 FPS 2020-03-20 08:00:00 UTC+08:00



Where you actually
wanted your friends
to go... .

Aldebaran

a Tau - 87 Tau - HIP 21421 - SAO 94027 - HD

Type: wariable star, double star (LB:)
Magnitude: 0.85

Absolute Magnitude: -0.70

Color Index (B-¥Y): 1.55

Magnitude range: 0.75+0.95 (Photometric system: V)

Ra/Dec (12000.0%: 4h35m55.33s/+16°30'29, 5"
Ra/Dec {on date): 4h28m43.78s/-4°30'48.0"
Ha/Dec: 22h21m19,17s/-4°30'48.0"

Az falt. +110°42'50.4"/+63°35'09.2"

Gal. long./lat.: -179°01'37.0"/-20°14'55,3"
Supergal, long.flat.: -21°52'30.0"/-42°56'15,9"
Ecl. long.Aat. (12000.0%: +69°47'21.8"/-5°23'06.5"
Rise: 10h05m

Transit: 7h13m

Set: 4hz0m ‘e
141 Constellation: Tau

Distance: 66.64+1,03 |y

Proper motion: 224.4 mas/yr towards 162.8°
Proper motions by axes: 66,3 -214.4 (mas/yr)
Parallax: 48.940+0.770 mas

Spectral Type: KS+III

Pasition angle {2014): 113,90°

Separation (2014): 31.020"

Wenus, Location A A, Om

.- 5
29139 - YR 1457, - WDS J04359+1631AB e #1550 Fder
. " .
. Magnification: 2.0« (0.030)
' * Exit pupil: 25.00 mm
L
FOV: 7.0000°
.
e o ° .
L]
. .
- L
.
. .
o -
-
. .
.FCi\.-" 79 17.8 FPS 2020-03-20 08:00:00 UTC+08:00



Solution?

Instructions must be useful to your friends.

Tell what you want them to find, label it well and
clearly.

Tell what you want them to do.

Tell them what they should see at the start
(actually draw it out) because




Solution!?

They may not see this



- Solution?

- . _— . )
1421 - SAO 94027 - HD 29139 - HR 1457 - WDS ]J04359+1631AB
) . . ¢ - .
stric system: . -. “e .'h. i’ .
'5'29.5}'{' e ¥ ; : L
'48.0" o e B . o
= .. o :
Z _ . o
%201255':%5.5." 4 ' ' : 3 . L ... _ )
L] . . . . = .. . . -
1 1 § . : ; * S el
But see thisinstead .. "~ . ..
- nasfyr) - . : j -~ . . ..
‘ ®
.
. .,
L L]
.
2 » )

b Fov 7o 17.8FPS  2020-03-20 08:00:01



_Finderchart drawing rebased to 100




. Last VWords

Most of the teams labelled the start and end.

Only one team found the object in the end.

Only two teams used the finderscope.



Cloze Passages

Q Setter: Nicholas T and Nicholas P



Section 2: Cloze Pa§sage

Mark Distribution:

Nothing to note in particular

Since most blanks are interlinked, you
either get it all or none

A surprising number of you managed to
get the answer for Cloze |, K (Pacman
Nebula) |

e e T = = S
0o O N B OO0 0 O

o N B O

Cloze



OEQs (Sect 3 and 4)

QStt : Ken Rui



. Section 3: Mount and Setup
The Bad:- ¥ Section

Highest: 14 »
Mean: 9.33 2
Poorly done s d

Many questions skipped 10
Many cried tears of blood during this section - |8
(probably) | . I I I

The Good:

Maybe it's the QM's fault?



* The Bad (again):
« Many of your answers demonstrate only a vague or superficial understanding of
how EQ/Alt-Az mounts work
* Literally no math required for this section, but yet...

* Even the more difficult questions are intended to be solvable vv|th clear and
rigorous thinking + good reading comprehension -

* Most of y'all instead panicked upon seeing an unfamiliar question and fumbled the bag

* Some of you got tantalizingly close to the corrett answer, with some careless mistakes

Conclusion: It's probably not the QM’s fault



Almost correct answers —Q4

Only team that gave the correct
alignment of azimuth axis to NCP.

. Somehow alse one out.of the two teams
who drew the wrong wedge position

The one other team btw =
Please don't ever try thiswith your club
telescope




Almost correct answers — Q7

Correct diagram and reasoning -
But wrong definition of North and South used . |
. : \ >
@‘@ 3?&;,4

Think! Is up == north and down == south? Think! A
7 ~ ‘{/

Also the definition was literally included in the question! L 9 =




Compendium of Questionable Answers



Rnd - Protected View - Mtnmﬁm

Dec Axis aligned to Meridian???

What happens when you rotate the RA axis? Does the Meridian rotate as well?



e latitywde cdifters
SRS 1= At the Squator SO N0 Need O acCount Tor IATITLGE LR

Think about what you are actually claiming!
s an EQ mount at zero degq latitude identical to an Alt Azimuth mount??



Do they both rotate the same way in this position??.



What about this position?



-‘What do you mean? |
Do stars move towards and then away from the North Celestial Pole???



ook like this

Did you even read the passage?- TR L
Gint ( in Singapore, +h NCE I
In the first place, the point of drift alignment is to get g 1.: :h{w:{,?f.,‘{ 4 e ”; 4y

around not being able to see Polaris from Singapore...

ith

Many of your answers to Q7

Can we even see this?

WGt e Eo
to Th Sou T‘l)

(1) After doing a rough alignment of your mount, turn on the clock drive of
the mount and point your telescope towards a star in the northern celestial
hemisphere, near the local meridian. If the star drifts north in your eyepiece

FOV over time, the mount is pointed of the NCP, and if the

star drifts south the mount is pointed of the NCP. k

“h II.II" j‘- .._ 'E 4:. iJ '|:T INfoM

— ~ horizon  Eard
near Tre hetiten
ok porth

b}
PISTIR W




‘Again, did you read the questioh?

Qg. In long-exposure deep sky astrophotography, Equatorial mounts are often
preferred over Alt-Az designs as the effects of field rotation are minimized. Explain
what causes field rotation and how it affects long-exposure astrophotography. [2m]




Star drift in eyepiece

By chance, this is actually describing how
drift alignment works



mount designs

n aiming at the

Jrapins -.I'-'l.-l stack

1. What's the point of spending upto a billion dollars build.ing a giant
observatory only to use short-exposure photographs anc 5tac|<|ng7

*cries in wasted public money



mount designs

hen aiming at the

Jrapins -.I'-'l.-l stack

2. Alt-azimuth mounts are the one with issues photographing the zenith (that is when
the effects of field rotation is the largest)!

Ed mounts face a different problem, having to perform a meridian ﬂip-when tracking
objects across the meridian. Does this sound familiar to you?



Btw this'is the Very
Large Telescope (VLT) -

Now, why do you think -
this is not mounted on
equatorial?

There is no need to overthink your
answer!




No, because a star due East above the

eastern horizon is just North.

Shoutout to this answer that nearly gave
the OM an existential crisis



Section 4: An UnfamiharCei\ing

Section 4

The Good:

Highest: 23

WiERlaE s s = -
Obviously much better done than the previous
section - I

The best team was very close to getting full
NEE




Section 4: An UnfamiharCei\ing

The Béd (of course):

Most of the marks are giveaway marks

Many failed the giveaway marks

Many questionable answers which exposed a lack of clear conceptual
understanding -



~ Arecap of Observational Asfronomy

Knowledge of the constellations, asterisms, Deep Sky Objects (DSOs)

etc.
Knowledge of solar, lunar and planetary moyements, how the night

sky changes with location, seasons and astronomical timekeeping

Of which, the latter.is the very core of various astronomical traditions from various cultures stretching all
the way back to Antiquity

The latter is also what many AC participants seemed to have ignored in their studies and preparations.



Jupiter is ejected out of the plane of the solar system,-and ends
up near the South Celestial-Pole



Sanity Check: When is Sirius ever near the Pleiades? -



s the Prime Vertical a curve?
P.S. This is a Right-Ascension Line



Does the Local Meridian (LM) follow the Milky
WEW, '



Southern cross 6 hours
A, : earlier

Even though this is the Southern Hemisphere, their minds are
still stuck in the Equator



Qg. State a constellation in its lower e e
culmination. Type in the box provided ~ Q9- State a constellation in its lower

below. [1m] culmination. Type in the box provided

-r--'.l*ﬁ rl.-\“'.i_ ;’-Jnn"-;-ri-li-l.-‘ﬁJ_Ilfh-n-n"-rﬂ_\‘rﬁh —

Your thought process: When an objectis in its lower culmination, it is
crossing the meridian overhead in the Southern Hemisphere

_Is this correct?? Do the North and South Hemispheres face opposite sides
of the sky?? '



Q1o0. Thus, identify the ¢

in the Northern hemispt

Q1o. Thus, identify the current season the box prmvided helow. Q1o0. Thus, identify the current season
in the Northern hemisphere. Type in

in the Northern hemisphere. Type in
the box provided below. [1m] _ the box provided below. [1m]

Your inviailator will scree

~ Agood number of you answereg Summer for this question



(Q10. Thus, identify the current season
Ia Ihf—: Northern hemisphere. Type in

the box provided below. [1m] Qio. Thus, identify the current season
in the Northern hemisphere. Type in
the box provided below. [1m]

Your invigilator will screenshot the _

answers once confirmed. > Your invigilator will screenshot the
: answers once confirmed. g

Updated Q10 (final ans):

Summer

~ One team answered summer, and later changed to Sprmg
(which is still wrong)



=

Taken together, your_ansvver.s imply this thought process:

Currently winter sky is overhead in the southern hemisphere
Therefore, summer sky is overhead in northem hermsphere
Therefore, it is summer '

Issue 1: It is current.sunrise at roughly 6 AM LST (explains the answer change to spring)

Issue 2: The sun is rising near due éast so it must be near the Equinoxes

Issue 3: Again, do the northern and southern hemispheres face opposite sides of the
sky (in a single night)? |



~ Sanity Check: We are near the equator in Singapore. When do-we see the
summer constellations? When do we see the winter constellations?

Do we See both summer and winter constellations at the same time? (Since we are in the
middle)

.e., do we see this:




~Sanity Check: We are nearthe equator in Smgapore When do-we see the
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Do we See
middle)

L we areinthe



(23. Draw and label 4 other complete
constellations. [2m]

Qg. State a constellation in its lower
culmination. Type in the box provided
below. [1m]

Q1o. Thus, identify the current season
in the Northern hemisphere. Type in
the box provided below. [1m]

This is how the sky actually works
We are all looking at the same sky, tilted at different angles

Upper culmination




Q1. Explain your answer. Type in

Q4. Explain your answer. Type in the box provided. [2m]
box provided. [1m]

Saturn is approaching its lower

culmination while the Sun is just

rising

Some teams conflated opposition with uppef Culmination/Lower Culmination/
Anything to do with the daily rotation‘of the Earth

Sanity Check: Is opposition a particular time of the night, or a range of dates?



Q14. Explain your answer. Type in the
box provided. [1m]

An obvious and rather poor attempt at smoking

Sanity Check: Is Saturn always in opposition in winter? What happens when
Saturnisin Scorpius? Do we see a rare once-in-a-century winter Scorpius?



Other miscellaneous issues



Little Beehive. ~

Cluster
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Please don't use obscure names and confusing names for
DSOs (just write M41)

You gain nothing from trying to show off here



Inability to read and follow instructions
(Circle the constellation or draw the constellation?) -



Don't geh kiang and try to show off: It may backfire on you

This team chose to draw g5 instead of 4 constellations, and was later penalized for
including stars from Vela and Carina.in Puppis
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opposition (whichever is closer)?
Type in the box provided. [1m]

- Q14. Explain your answer. Type in the
box provided. [1m]

Do avoid makmg political jokes.

(later pofma)



Please don't bully your poor team admin.



Lastly,

Q1i4. Explain your answer. Type in the
box provided. [1m]

t's ok, everybody in AC also tikam one






