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Key Projects

Supernovae, exoplanets, solar system, Global Sky Partners

Y OEagle]f=] "hoton Ranch and the self-paced course.

Observatory
Both are also great for multiple niche projects.
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AMAZON APPSTREAM 2.0

Amazon S3

SageMaker Studio Lab



QHY411 150 Megapixel Scientific Camera -

Color
Brand: QHY

SKU : QH-QHY411U3G20C

() - Read Q) Add to Wishlist

Contact Us for Availability 1-800-483-6287 ext.]

$ 50,000 ® Price Match Guarantee
— 1 =+

7\ Request stock alerts and we'll let you know when the item is

back in stock

Got questions? Click for live chat

As low as $1613.13/ MONTH *

v World's Largest Resolution v Ultra Low Read Noise - le to
- 150 Megapixels - Medium 3e.
Format.

v Back-llluminated - Electric



QHY411150 Megapixel Scientific Camera -
Color
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GBs

Images

Photometry

Jpegs

analysis Site does most reductions. Has multiple upload “pipes”
Upload:
Reduced image
Jpeg

ooMoo Multiple Analysis products
A |° I Multiple Photometry Products
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But no big deal




Calibration,
A Image post- Cataloguing,
Image/Data Elatﬁeldlng, processing, AP Lightcurves, 2 T
2t Bias and Dark and PSF ; Analysis of Data Publication
Acquisition Corrections IS Photometry il
solution Variable
Finding
. .
9 L] R .

0SS-Pipeline * *°

Science Archive

on PyP
the Science Archive

Amazon S3

Las Cumbres Observatory



4 Standard MBs per
minute level.

AMAZON APPSTREAM 2.0
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GBs to TBs
But no big

Amazon S3

SageMaker Studio Lab



{l:l amAzon Sign in Request account
SageMaker Studio Lab - -

OXO]
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OX@®

Learn and experiment with
machine learning

° (@
OX |
® O
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Quickly create data analytics, scientific computing, and

. - . 1 . |\‘;| . . !Cl
machine learning projects with notebooks in your e e
browser.

ONeF EC

powered by aws
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Amazon SageMaker Studio Lab  File Edit

View Run Kernel Git Tabs Settings Help

() & [ Getting Started.if X  [% Untitled.ipynb X [ wgetlCO.ipynb X  [A Untitled1.ipynb X Terminal 1 X B Console 1 X o+ %
B+ X O 0O » m C » Code v @O st default:Python O
’ Filter files by name Q
: - &
B8 / sagemaker-studiolab-notebooks / from ptr-lab import B ™ v & []
Name - Last Modified smartstack(filel, file2, file3)
] ledirect 20d
exampiecirectory AYs ago psf_photometry(filel)
B images a year ago
L Getting Started.ipy... a month ago display_psf(file)
D tfn0m410-kb24-20... 17 days ago display_photometry(filel)
D tfn0m410-kb24-20... 17 days ago
search_for_variables(dataset)
[ tfn0m414-kb95-20... 17 days ago
« [W] Untitled.ipynb a month ago
« [W] Untitled1.ipynb 17 days ago
- [W] wgetLCO.ipynb 17 days ago
Simple 1 5 # 4) defaultPython|Idle Runtime remaining: 11 h 57 m Mode: Command @ Ln1,Col1 Untitled1.ipynb




view nuii nerner A=115 1awud QSELUNy> neip

™ Terminal 1

(studiolab) studio-lab-user@default:~$ Look I can type in Linux![]



view nuii

[%] Getting Started.ip X A Untitled.ipynb X  [A wgetLCO.ipynb X [A] Untitled1.ipynb X Terminal 1

neErne A=115 awud QTLuny>s neip

(studiolab) studio-lab-user@default:~$ Look I can type in Linux![]

Amazon SageMaker Studio Lab  File Edit

View Run

ENce : oo

l Filter files by name Q

B / sagemaker-studiolab-notebooks /

Kernel Git Tabs Settings Help

[A Getting Started.ifX = [A] Untitled.ipynb X  [A wgetlCO.ipynb X | [A Untitledl.ipynb X B Terminal 1

Name = Last Modified
B8 exampledirectory 20 days ago
B8 images a year ago
« [W] Getting Started.ipy... a month ago
[ tfn0m410-kb24-20... 17 days ago
[ tfn0m410-kb24-20... 17 days ago
[ tfn0m414-kb95-20... 17 days ago

« [A] Untitled.ipynb
» W] Untitled1.ipynb
wgetLCO.ipynb

a month ago

17 days ago

17 days ago

B+ X DO » @ C » Cde v O et

[11:

'pip install wget

'pip install astropy

import wget

import json

import sys

import os

import numpy

from astropy.io import fits

frames=" (60397305 60397319 60396515)"
authtoken="AUTHTOKEN"
frame_url="https://archive-api.lco.global/frames/"
frames=frames.replace('(',"").replace(')","")
frames-frames.split(' ')

for frame in frames:
if os.path.exists("download.wget"):
try:
os.remove("download.wget")
except:
print ("couldn't remove previous wget")
wget.download(frame_url:frame +'/")
with open('download.wget') as handle:
dictdump - json.loads(handle.read())
os.remove( "download.wget")



PHOTON RANCH % > MRC  observatories v find targets \: Llogin

Home Targets Observe ‘ Calendar Projects

site: mrc exptime: 120s ra: 9.926h dec: 69.065° -
controls  analysis  data  devtools

filter: HA 2022-02-02 11:02 UTC L EE R g altitude: 51.844°

-SumlTelesmpelﬂmﬂnr

Enclosure

ENC. MODE = Automatic
ENC. STATUS  Closing
OPENOK No

Request Roof Open  Request Roof Close

expand status
‘!smallﬁls|!lalgeﬁls ‘!jpg ‘ * last 24hrs fits ‘
2022/02/02 22:04:41 new in s3: mrc-sq0003-20220201-00002186-e00.fits.bz2 | 12.6MiB | 2022-02-02T11:04:402
® online ENC. STATUS | Closing ENC. MODE | Automatic RA ' 2.59200h AZIMUTH | 179.999 CAMERA  ASCOM camera not implemented yet
WEATHER OK | Yes WX HOLD | No Hold DEC | -53.1267° ALTITUDE | 3 FILTER | HA

02:38 1742 01:42

MsT OBSTIME  UTCTIME OPENOICliNO HOLD DURATION | 0 HA 40012 AIRMASS | 10



pHUT[]N RANCH ‘x > MRC sites v find targets

’ Michael Fitzgerald v
Home | Targets Observe Calendar Projects
: “ewinteckds " Al
- A1 D X
. * OM13
g A .. :1?' \
IK\Undefined'
S e chart settings | telescope controls
o ik
.. Undefined Tl - L ¢ L Search for objects...
undefingddefinadefined
EETE SR ke ot U Q
L 300~ - - W T
Nk ; Telesco
| -40° =
“50° SS Move Telescope and Expose
| ———| -
observatory logs will appear here L
® offline ENC. STATUS | Opening ENC. MODE | Automatic RA | 7.67490h AZIMUTH | 179.999 CAMERA = ASCOM camera not implemented yet
WEATHER OK | Yes WXHOLD | No Hold DEC | -52.9369° ALTITUDE | 3 FILTER | w
00:36 1849 02:49 ‘
LMsT OBSTIME  UTCTIME OPENOK | No

L
HOLD DURATION | 0 HA | +0.009 AIRMASS | 10



PHOTON RANCH & > Mrc sites v find targets M Michael Fitzgerald v

Home | Targets Observe Calendar Projects

Mountain Ranch Camp Observatory @m35f7.2

key date site user UTC

eve bias dark 12/11 13:11:30 08:11:30 21:11:30
end eve bias dark 12/11 15:11:30 10:11:30 23:11:30
ops window start 1 ”12/11 15:12:30 10:12:30 23:12:30
cool down, open 12/11 15:13:30 10:13:30 PERER]
eve sky flats 12/11 15:18:30 10:18:30 23:18:30
sun set 12/11 16:52:50 11:52:50 00:52:50
end eve sky flats 12/11 17:17:30 12:17:30 01:17:30
civil dusk 12/11 17:18:30 12:18:30 01:18:30
naut dusk | 12/11 17:49:15 12:49:15 01:49:15
clock & auto focus 12/11 17:50:15 12:50:15 01:50:15
observing begins 12/11 18:04:32 13:04:32 02:04:32
moon transit 12/11 18:08:04 13:08:04 02:08:04
astro dark 12/11 18:19:49 13:19:49 02:19:49
middle of night 12/11 23:51:58 18:51:58 07:51:58
moon set 12/11 00:01:16 19:01:16 08:01:16

observatory logs will appear here
® offline ENC. STATUS | Opening ENC. MODE | Automatic RA | 7.67490h AZIMUTH | 179.999 CAMERA | ASCOM camera not implemented yet
WEATHER OK | Yes WX HOLD | No Hold DEC | -52.9369° ALTITUDE | 3 FITER | w

00:37 18:50 02:50

LMsT OBSTIME  UTCTIME OPENOK | No HOLD DURATION | 0 HA | +0.009 AIRMASS | 10



Real Pooled
Time ~ Projects

Enclosure Screen Telescope Rotator

project object ra dec
Focuser  Camera  Sequencer  Settings L
selected: m101 M 101 -149.197500° 54.3488°
Autofocus camera_1_1 v > neyle
l expose ‘ Cancel M81 M8l  148.888500°  69.0653°
> SRO
, : Filters
Expose 1 d
| seeones Virgo  ma49  -173.454300° 12.8920°
s Cluster
Count 1 + >
. no2
Filter focus v apply neyle
Trifid M 20 -89.325000°  -22.9717°
Bin v >  SRO
Filters
Area  Full v
M13 mi13 -109.5676500° 36.4613°
subframe  (J) Subframe not active P oh
subframe: (0.00,0.00), (1.00, 1.00)
M101 M101 -149.197500° 54.3488°
Image Type light v > SRO
Filters
Dither | | off

[ |

PIR%



Create a project ]| oo |

Project Name Project Note

test project

Name RA Dec Hours / Degrees ® Sexagesimal ® TCO @
m45 Q 37734 24.1140 v
Sites @ Start Date (UTC) @ Expiry Date (UTC) ® Active ® Deplete ® Cycle ®

Select sites (1) ~ 12/5/2022, 3:34 AM . 1/2/2023, 3:34 AM . . . .

Imtype Count Exp [s] Filter Resolution Area Dither Drizzle Photometry Defo:
. light v 1 1 Lum v Optimal v Full v no v v = v 0
. light v 1 1 Lum v Optimal v Full v no v v - v 0
. light v 1 1 Lum v Optimal v Full v no v v - v 0
. light v 1 1 Lum v Optimal v Full v no Vv v - v 0



ol 2 -9 Jun 2023 B~

Fri 02/06 Sat 03/06 Sun 04/06 Mon 05/06 Tue 06/06 Wed 07/06 Thu 08/06

all-day | @ [ ]

21:00

22:00

23:00

0:00

1:00

2:00

3:00

4:00

5:00

6:00



mrc ‘ . kciurleo@lco.global v ®

»
»

Enclosure Screen Telescope Rotator site: mrc exptime: 120s ra:-149.197538° dec: 54.349°
filter: PR 2022-05-19 05:07 UTC airmass: 1.086  altitude: 66.995°

Focuser ~ Camera  Sequencer  Settings mrc-sq003-20220518-00001299 .

selected: 2
Autofocus camera_1_1 v . ' .

" ;

_ Cancel L

- o lR
Expose 1 ‘ seconds ‘

y/ 4

Filter air v apply

A *Owinnecke & .
Bin v 4 2 5 4
Full v - >
Area u . AM81 .
Subframe O Subframe not active 7 ) . .
subframe: (0.00,0.00), (1.00, 1.00)
Image light v -6
ge Type .oM44 o,
o *pollux 5 X 4
Dither () off ® o P :
. F . h 40
L © LunpXe o caat | AM31 .
Note Scamera note for the tl1> head: Js9 L€ R T show fits header & download ~ ? Ral v : : . 30 ' M15
Oin M > —AM3T .
pr oM45 | : N 2
Darkslide ~ U"KNOWn ' open  close draw shapes crosshairs \ el | ":;‘".L = A W & OM2
el 3 erUra 4 5 \ > g
o, 73
- = S © omd - %o il I e - -
06/01 23:41:47 Exposure time remaining: -2.5
OBSY LOG: 06/01 23:41:49 Camera has read-out image. <
NEXT EVENTS: 86/01 17:39:42  no reported phase
@® offline WEATHER OK | Yes ENC.MODE = Manual RA | 128.067000° AZIMUTH 179.662 CAMERA = ASCOM camera not implemented yet
WXHOLD | false ENC.STATUS = Closed DEC | -53.6429° ALTITUDE = 2.961 FILTER | dark
02:29 10:43 17:43 @ Hep <
e et e HOLD DURATION | 0 DOMEAZ  316.5 HA | -0.028 AIRMASS |~ 10
"N




Module-Based Learning

Course Basics Picking a List of Getting to Know The Eye as a Detector
Objects to Observe Photon Ranch

AVA

Progress: 0% Progress: 0% Progress: 43% Progress: 25%

Tri-Color Imaging Constellation of the Time Zones and UTC Exposure Time

Week: Orion /\/\ J\/\

Progress: 0% Progress: 0% Progress: 0% Progress: 67%

Light Pollution Filters and

Narrowband Imaging

AVA

Progress: 0% Progress: 0%




PTIRA 2

PHOTON RANCH e LCO
Tuesday 6pm-7pm

Wednesday 7am-8am

Thursday 4pm-5pm

@ Photon Ranch Telescope Website

This is a link to the website where you directly drive, book and schedule the Photon Ranch Telescopes. Currently the observatory we are using is the FAT or SRO
observatory.

@ Link to the Observing Zoom

In general, after you have your telescope license badge and are observing, you and other observers can sit in this zoom room to converse and observe

The Eye as a Detector

Getting to Know Photon @'Single Monochrome

Ranch Image
Hidden from students Hidden from students
Course Basics Picking a List of
Objects to Observe
Progress: 0% Progress: 0%

Progress: 17%

LCO Site: Australia Timezones and UTC

DAV DAV

Hidden from students [ll Progress: 0%

Why Do We Use
Telescopes?

Tri-Color Imaging Constellation of the
Week: Orion

Progress: 10% Progress: 0%




Star Counting Activity

Star Counting Instructions [docx, 522 KB|

Star Counting Instructions [PDF, 532 K8|

Star Counting in Stellarium
In this activity, we will use Stellarium to explore how different levels of light pollution affect the night

sky.

Open up a word processing document or find a piece of paper to write on. Follow the instructions
below, and write down your answers to the questions and any other observations you have. As
always, feel free to play around more in Stellarium if you want to!

Tip: Press the "FII" key to use Stellarium in windowed mode.

Setup

« Open up Stellarium. On the lower left corner panel, click open the “Location window" (or hit the
F6" key). Set your location using the location search bar or by clicking on your region on the
map.

Tarantula Nebula (NGC 2070) Varying Exposure Activity

Try to put the following exposures in the right order from least to most exposed. Keep in mind all of the patterns you see as exposure time increases.
Which do you think is the best exposure time?

Tarantula Nebula (NGC 2070) Varying Exposure Activity

8 seconds 16 seconds 32 seconds 64 seconds

128 seconds 256 seconds 512 seconds 124 seconds

Drag the words into the correct boxes

When it comes to visible light,

light has the shortest
wavelength, light has the
longest wavelength, and
light is somewhere in between.

red blue/violet green

Santiago, Chile has an offset of UTC-3 in the summer time during daylight savings. If the
time is currently 18:00 UTC on the 17th of November, what time would a clock in Santiago
show?

3:00pm, 17 November

9:00am, 17 November

9:00pm, 17 November

6:00pm, 17 November

6:00am, 17 November

3:00am, 17 November

Check




The course

o Self-paced course

e Online

o« Modular

o Mastery driven

o Gamified

e Just-in-time.

o Flows like a tech tree.

e Opentoall age

o A potential community of like minded learners.



UTC/ Timezones

'

The Night Sky
changes over the
course of ayear.

Goal: All-sky images
showing night
changes?

Goal: Make a "/

Colour Image | =~ T
from a set of e N R
pr/m/ng objects. \\\ ~——_
o N B S
- ~ —
~_ |
l Is the coni:ellation up? \\\
Fitting the field of view tNf a part of the constellation ™™g
Constellation of
the Week: Orion Why do we use
LCO Site: telescopes?
Australia LR

It you'd like to
image your
own thing,

heres how you

do it. - Deep
it alsc

Goal: simple
mathematics estimates
of different sized

Indigneous Australians
- connections hetween planets jand
the night sky and T —suc
culture.

Getting an all-sky

image from a PTR site

Goal: Annotated milky

telescopes

Fractions,
Ratios and
Circles

Goal: Practice

Exposure Time

Goal: Collecta
set of images of
an object with
different exposure
times..

What is narrowband
and broadband?
Basics of filters. What

way with main western

features + Emu +

Constellation of Djulpan(/Orion)
the Week: .
Pleiades Storing *
—_— Knowledge in
Goal: ADSLR story Sky Pallution: Why
image of Orion you can't see the
annotated. milky way.

Goal: Star Counting.

\

Evaluate
Quiz

Goal: take colour

image and make

three sentences
about it.

; : re filters.
Fractions, Ratios Are qRers.
and Gircles H
Narrowband

Tri-Colour Imaging

Eye vs Camera

Goal:

Goal: Make a Colour
Image from a set of
provided objects.

RS
\\

P




Disciplinary Foci:

Engage

e Specialized introductory engagement activities

Core Content
e Astronomy - a broad survey
e Cosmography - a sense of place in the universe

Philosophy/Sociology
e Critical Thinking - with a focus on knowledge of biases
e Philosophy - of science and epistemology
e Nature of Science and Scientific Inquiry
e History and Sociology of Science

Geography/General History/Night Sky Familiarity
e Organized around LCO sites
e Constellation of the Week




Developmental/Mastery Foci:

Skills
e From short readings to long readings
e From simple mathematics to fundamental principles of scientific mathematics
e From no coding to broad appreciation of coding
e From small investment to large investments of effort and time.
e From minimal management skills to some
Perception

e Spatial Thinking

e Disciplinary Discernment

e The ability to manuipulate representations, maps, diagrams, sketches etc.
e Metacognition

Evaluate and Communicate
e How am | doing?
e Communication Skills: A slide then a poster then a recorded talk.
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