Grabbing Real-time Data From Anywhere
to Enhance Your Visualizations

Thomas Quayle
Nathan Wells

*.;""‘ wfhé
CLARK SIZ

PLANETARIUM ¢ounTy




Salt Lake City, UT

—

-
-_—

——

CLARK
PLANETARIUM
2




PLANETARIUM
V




Why real-time?

» Learning strategies are evolving to recognize and
incorporate the use of real-time data.

e Current information allows more personalization
and context to be provided.

« Access to local phenomena promotes higher
interest and drives relevancy.
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Taking the next step:
 Enhancing context to current real-time datasets.

* Bringing your own real-time data to expand context
and enhance visualizations.
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Current capture and display process for real-time datasets:

Available Real-time Dataset m=s§  SOS Visualization m===% Auxiliary Screen Display

G 5.7 magnitude earthqua acks out power to
WQ &) Earthquakes - Real-time thousands and diverts f

Source: NOAA, USGS

NOAA Science On a Sphere®
$0s.noaa.gov
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Desired capture and display process for real-time datasets:

Available Real-time Dataset m=s§  SOS Visualization m===% Auxiliary Screen Display

Getting 505 | | Fducation 505 Explorer

, Science On a 5 4

National Ogeanic and Atmospheric Administration
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Utah Earthquakes

S d Recent Lrgo Eahauakes i Utsh
IR A - 11 d 1 v Magnitude  Depth (km) Date. Location
+ Utah has an \ /1 2es 20201003 16km SW of Gircevil, Utah
0 1 / 258 2020-1003 15 km WSW of Circleville, Utah
A abundance of w0 20201003 15 ki SW of i, Utah

3 T e / 28 20200930 7 km NW of Circleville, Utah
Builder LG active faults such 3 20200025 28 kmS5w of s, o
/) 2 > 3 Ran 266 20200920 7 km E of North Logan, Utah
* s : g g y as the Wasatch v ! 20200320 101 Y of v Uit
S I 1 X 5 25 20200919 Utah
DEs ‘ - 3 e Fault, Hurricane g SR i —
— - Y € 3 331 E: 2020-08-27 12 km NNE of Granger, Wyoming
FaU|t’ and Needles 286 20200808 12 km NW of Summit, Utah
1 u = 296 E 20200806 19 km NNE of Maeser, Utah
Fault. . 3 261 20200729 20 km WSW of Corinne, Utah
+ Most of the y J s 20200725 & kmNE of Magna, Utah
ol ‘ 2n 2020.07.21 10k NNE of Pne Vally, Uish
population of Utah ; 0 s 20200721 11k N o Pine Valy, Uiah
v S 4 4 y 20200707 17 ke SSEof unmyside,Utah
lives along the == X ! 20200630 29Kkm WSW of Ferron, Utah
A ! ¥ 20200625 sk NE of Escalante, Utah
Wasatch Fault o | / 20200624 18km Eof Hidale, Utah
o | 20200623 67k ESEof Wendover, Utsh
Line. = 20200622 36km WNW of Green River, Wyomi

20200429 28km NW of Garland, Utah
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Utah Earthquakes

Utah has an
abundance of
active faults such
as the Wasatch
Fault, Hurricane
Fault, and Needles

Fault.

Most of the
population of Utah
lives along the
Wasatch Fault
Line.

Magnitude
2.65
2.58
4.42

2.8
2.59
2.66
2.55

2.5
2.75
3.31
2.86
2.96
2.61
2.54
2.72
3.76
2.56
2.74
3.13
3.11
2.55
2.81
2.87

Depth (km)
8.5
8.01
8.34
4.81
8.15
18.19
2.38
1.36
4.09
-3.34
11.58
-2
4.33
10.52
7.68
8.74
-3.48
-0.53
19.72
20.81
11.26
-3.32
6.37

Recent Large Earthquakes in Utah

Date
2020-10-03
2020-10-03
2020-10-03
2020-09-30
2020-09-25
2020-09-20
2020-09-20
2020-09-19
2020-09-15
2020-08-27
2020-08-08
2020-08-06
2020-07-29
2020-07-25
2020-07-21
2020-07-21
2020-07-07
2020-06-30
2020-06-25
2020-06-24
2020-06-23
2020-06-22
2020-04-29
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Location
16 km SW of Circleville, Utah
15 km WSW of Circleville, Utah
15 km SW of Circleville, Utah
7 km NW of Circleville, Utah
28 km SSW of Jensen, Utah
7 km E of North Logan, Utah
20 km WNW of Levan, Utah
Utah
13 km S of Snowville, Utah
12 km NNE of Granger, Wyoming
12 km NW of Summit, Utah
19 km NNE of Maeser, Utah
20 km WSW of Corinne, Utah
4 km NE of Magna, Utah
10 km NNE of Pine Valley, Utah
11 km N of Pine Valley, Utah
17 km SSE of Sunnyside, Utah
29km WSW of Ferron, Utah
48km NE of Escalante, Utah
18km E of Hildale, Utah
67km ESE of Wendover, Utah
36km WNW of Green River, Wyomi
28km NW of Garland, Utah



What about other real-time datasets:

Available Real-time Dataset m=s§  SOS Visualization m===% Auxiliary Screen Display

NG [ S ——

‘Science On a Sphere: : X : A ' Space Weather Forecast *&h&x‘%& e

#National Oceanic and Atmospheric Administration

+ The solar wind is a continuous flow of charged Daily Sun: 22 Oct 20
particles that come from the Sun.

+ The solar wind is dynamic and constantly
changing in density of particles and the

energy they have.
| 2020-10-22 (2020410723 2020-10-24
Radio Blackout Chance:
R1-R2 1% 1% 1% §
R3 or Greater 1% 1% 1% Sunspot number: 1
Solar Winds
Solar Radiation Storm Chance:
510r Greater 1% 1% 1% Speed: 368.1 kg/sec

Density: 7.6  protons/cm”3
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Space Weather Forecast L ARK

« The solar wind is a continuous flow of charged Daily Sun: 22 Oct 20
particles that come from the Sun. 2

» The solar wind is dynamic and constantly
changing in density of particles and the
energy they have.

~ 2020-10-22 20 23 2020-10-24
Radio Blackout Chance: .
SRt i 10 1% Sunspot number: 11 ‘
R3 or Greater 1% 1% 1%
. Solar Winds

Solar Radiation Storm Chance:

S1 or Greater 1% 1% 1% Speed: 368.1 kg/sec

Density: 7.6  protons/cm”3




So how does this work?

Data Flow

—

Python 3

Integrated
links

%
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more data
Updated:

X-ray Solar Flares
o hv max: A1 0000 llT

o threat for
A

Spotless Days
Current Stret
2020 total: 204 da

2018 total

Looking for desired real-time components:
[Space Weather Forecast]

(/fWhat's up in space

Never miss another geomagnetlc storm. Sign up for

SUNSET SKY SHOW: When t
uth Moon, ¢ r

rsday, Oct. 22, 2020

ide and look
triangle

archives

October

SPACE WEATHER PREDICTION CENTER

S NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

Thursday, October 22, 2020 21:32:31 UTC

HOME  ABOUT SPACE WEATHER  PRODUCTSAND DATA  DASHBOARDS  MEDIA AND RESOURCES ~ SUBSCRIBE ~ ANNUAL MEETING  FEEDBACK

Home > Dashboards > Space Weather Enthusiasts Dashboard

SPACE WEATHER CONDITIONS on noA Scates

24-Hour Observed Maximums

G

Solar Wind Speed: 376 km/sec

Latest Observed

S

ol

Solar Wind Magnetic Fields: Bt 4 nT, Bz 0 nT

Precicted 2020-10-22 UTC

|
‘ G “ L L

| EESNIEN)
= ras | 1% ‘ =l -

Noon 10.7cm Radio Flux: 75 sfu

SPACE WEATHER ENTHUSIASTS DASHBOARD

SPACE WEATHER OVERVIEW

Solar X-ray Flux

Solar Proton Flux

=
<)
S
3

Geomagnetic Activi

:Product: 3-Day Forecast

:Issued: 2020 Oct 22 1230 UTC

# Prepared by the U.S. Dept. of Commerce, NOAA, Space Weather Prediction
Center

#

A. NOAA Geomagnetic Activity Observation and Forecast

The greatest observed 3 hr Kp over the past 24 hours was 3 (below NOAA
Scale levels).

The greatest expected 3 hr Kp for Oct 22-Oct 24 2026 is 5 (NOAA Scale
G1).

NOAA Kp index breakdown Oct 22-Oct 24 2020

Oct 22 oct 23 oct 24
00-03UT
03-06UT
06-09UT
09-12UT
12-150T
15-18UT
18-21UT
21-00UT

(61)

(61)

WUIN WO R R
WNWWA BN
WWWN WA W

Rationale: G1 (Minor) levels are likely on 22-23 Oct, due to influences
from a series of extensions from the northern crown CH HSS.

B. NOAA Solar Radiation Activity Observation and Forecast

Solar radiation, as observed by NOAA GOES-16 over the past 24 hours, was
below S-scale storm level thresholds.

Solar Radiation Storm Forecast for Oct 22-Oct 24 2020




What if there isn’t a real-time dataset with info you want to use?

My Own Real-time Dataset? wms SOS Visualization

ms==) Auxiliary Screen Display

Near Earth .

Object Close-Approach (CA) Date Velocity  Estimated Diameter
Close Approach Data i

(2020 u12) 2020-0ct-22 09:46 £ < 00:01 4 8m- 11m

The following table shows close
approaches to the Earth by near-Earth
objects (NEOS)4 (2020 TK6) 2020-Oct-22 15:26 £ < 00:01 4 - 2m

(2020 uv2) 20200ct-22 11:36 + < 00:01 7m- 2m

(2020 v03) 2020-0ct-22 15:53 £ < 00:01 - dm
Near-Earth Objects (NEOs) are comets
and asteroids that have been nudged
by the gravitational attraction of
nearby planets into orbits that allow (2020 Ur3) 20022 2173 <0001 SR
them to enter the Earth’s (202061) 20200ct-22 2249 < 00:01
neighborhood.

(20200) 2020-0ct-22 16:21+ < 00:01 . Am- 21m

(20207x1) 2020-0ct-22 18:16 £ < 00:01 z - 38m

- 110m

(2020 UK1) 2020-0ct-23 00:56 4 < 00:01 . - 46m

(20207TK8) 2020-0ct-23 01:49 + < 00:01 v - 32m
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Relative
Object Close-Approach (CA) Date Velocity Estimated Diameter
(km/s)

(2020 UL2) 2020-Oct-22 09:46 * < 00:01 747 48m- 11m

Close Approach Data

The following table shows close

approaches to the Earth by near-Earth
ObjeCtS (N EOS) (2020 TKe) 2020-Oct-22 15:26 * < 00:01 7.87 14m- 32m

(2020 UY2) 2020-Oct-22 11:36 £ < 00:01 12.68 97m- 22m

(2020 UO3) 2020-Oct-22 15:53 £ < 00:01 16.75 6.2m- 14m
Near-Earth Objects (NEOs) are comets
and asteroids that have been nudged
by the gravitational attraction of |
nea rby planets into OrbitS that a“OW (2020 UF3) 2020-Oct-22 22:17 + < 00:01 22.01 57m- 13m
them to enter the Earth’s (2020 TG1) 2020-Oct-22 22:49 £ < 00:01 13.74 47m- 110m
neighborhood.

(2020 LV) 2020-Oct-22 16:21 *+ < 00:01 833 94m- 21m

(2020 TX1) 2020-Oct-22 18:16 + < 00:01 7.94 17m- 38m

(2020 UK1) 2020-Oct-23 00:56 * < 00:01 8.95 2lm- 46m

(2020 TK4) 2020-Oct-23 01:49 + < 00:01 8.89 14m- 32m



Looking for desired real-time components:
ear Earth Asteroids]

i Center for
Nask_ Jet Propuision Laboratory
% Calfomia Institute of Technology NearEatnCtits

Home

HOME -> CLOSEAPPROACHES -> NEOS

NEO Earth Close Approaches

introduction  Tutorial  (JDalATaDIEY  Comets (pre-1900)  Uncertainties

Close Approach Data

The following table shows close approaches to the Earth by near-Earth objects (NEOs) limited as selected in the “Table Settings” below. Data are not available prior to 1900 A.D.
nor after 2200 A.D. Data are further limited to with low

Check out our brief video tutorial.

~ Center for
Jet Propulsion Laboratory
e et Near Earth Objoct

Close. Impact Planetary Discovery
Approaches Risk Defense Statistics

Home About Orbits.

HOME -> CLOSEAPPROACHES -> NEOS

NEO Earth Close Approaches

Introduction  Tutorial  [{DalaTablel]  Comets (pre-1900)  Uncertainties

Close Approach Data

The following table shows close approaches to the Earth by near-Earth objects (NEOS) limited as selected in the “Table Settings” below. Data are not available prior to 1900 A.D
nor after 2200 A.D. Data are further limited to with low

Check out our brief video tutorial.

Table Settings: Near future (within 60 days) - Nominal dist. <= 0.05au < 1o H limit - Table Settings: Near future (within 60 days) - Nominal dist. <= 0.05au - o H limit -
Show 10~ entries show 10 - entries
Showing 1 to 10 of 41 entries s Showing 1 to 10 of 41 entries e
J A v . CADistance ,  CADistance  , Vrelative , Vinfinity , H . 3 . A . s % . CADistance |,  CADistance  , Vrelative , Vinfinty , H , 5 A
Object 4 Close-Approach (CA) Date Nominal(LD[au) * Minmum(ojay © (s ¢ gmie) ¢ (mag) © EstmatedDiameter ¢ Object 4  Close-Approach (CA) Date NominaiDfau) * Minmumepiay ¢ (s fmis * (mag ¢ EstmatedDiameter ¢
(2020 WN) & 2020-Nov-23 02:29 + < 00:01 4351001117 4331001113 1.30 11.28 278 74m-17m (2020 WN) &= 2020-Nov-23 02:29 + < 00:01 4351001117 4331001113 1130 11.28 218 74m-17m
(2020 VW2) = 2020-Nov-23 10:28 + < 00:01 18.370.04720 18.17 0.04669 675 674 270 Mm-24m (2020 VW2) = 2020-Nov-23 10:28 1 < 00:01 18.37 0.04720 1817 0.04669 675 674 270 Mm-24m
(2020 WC) &= 2020-Nov-23 13:49 + < 00:01 4.18]0.01073 4171001071 627 623 276 79m-18m (2020 WC) 2020-Nov-23 13:49 + < 00:01 4181001073 4.17]0.01071 627 623 216 79m-18m
(2017 WJ16) & 2020-Nov-24 02:30 £ < 00:01 529 0.01360 529 0.01360 474 470 243 37m-82m (2017 WJ16) 2020-Nov-24 02:30 < 00:01 529 0.01360 5.29]0.01360 474 470 243 37m-82m
(2020 TJ8) = 2020-Nov-24 13:46 + < 00:01 16.710.04295 16.710.04293 456 455 252 25m-55m (2020 TJg) = 2020-Nov-24 13:46 + < 00:01 1671 0.04295 16.71] 004293 456 455 252 25m-55m
(2020 WM2) = 2020-Nov-25 12:11 + < 00:01 12191 0.03132 12.11]0.03111 15.95 15.95 251 25m-57m (2020 WM2) = 2020-Nov-25 12:11 + < 00:01 12191003132 12.11]0.03111 15.95 1595 251 25m-57m
(2020 VK6) = 2020-Nov-25 21:05 + < 00:01 13.07 0.03357 13.02| 0.03345 1.16 1.15 255 21m-46m (2020 VKE) = 2020-Nov-25 21:05 + < 00:01 13.07]0.03357 13.02]0.03345 1.16 1.15 255 21m-46m
(2018 RQ4) 2020-Nov-26 04:41 +8_01:42 8121 0.02086 1.11] 000285 7.44 7.42 269 Mm-25m (2018 RQ4) = 2020-Nov-26 04:41 + 8_01:42 812 0.02086 1.11]000285 744 7.42 269 1Mm-25m
(2020 VO2) = 2020-Nov-26 20:10 + < 00:01 12.58] 0.03233 12.47]0.03204 618 6.16 267 12m-28m (2020 VO2) & 2020-Nov-26 20:10 + < 00:01 12,581 0.03233 12.47] 0.03204 6.18 6.16 26.7 12m-28m
(2020 WX2) = 2020-Nov-27 19:27 +  01:10 4.02]0.01033 3.97]0.01021 1276 1274 269 1m-25m (2020 WX2) = 2020-Nov-27 1927+  01:10 4.02]0.01033 3.97]0.01021 12.76 1274 269 Mm-25m
Print csv Excel Previous 8 2 3 4 5 Next Print csv Excel Previous §#§ 2 3 4 5 Next
Use the "Print” button above to print data contained in this table. Use the "CSV" or "Excel” buttons to download the data for use in your spreadsheet program. Allow a few seconds for downloads of large datasets. Use the "Print” button above to print data contained in this table. Use the "CSV" or "Excel” butt data for use in your Allow a few seconds for downloads of arge datasets.

Machine-readable data are available. See the APl document = for details.

Machine-readable data are available. See the API document & for details.




How to Develop Real-Time Slides

Download necessary programs
Setup working folder
|ldentify a website, and its type
Text Type
Image Type
HTML Table Type
Spreadsheet Download Type
Copy Script Template
Link Excel Data to PowerPoint y
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E z)v (}JV = noaa_dyninfo.

Home Insert Draw Page Layout Formulas Data Review View Help Acrobat

=
= - A
A Cut Calitr ; = v B wepTedt Geneaa (ERRNEST  Ponies | o &2 = = %Auwsw e O 4
< Fill
paste LICoPY B I : EMageaCenter ~ | $ ~% 9 | 8 Conditional Format as Insert Delete Format - Sort& Find& Ideas
~ < Format Painter = 2 Merg o E - . m

[ & Clear~ Filter ~ Select ~
Clipboard N~ Alignment 1 Number Cells Editing Ideas

(i) UPDATES AVAILABLE Updates for Office are ready to be installed, but first we need to close some apps.

Update now

Relative

Close-Approach (CA) Date Velocity Estimated Diameter

(km/s)
(2020 UL2) 2020-Oct-22 09:46 < 00:01 7.47 48m- 11m
(2020 UY2) 2020-Oct-22 11:36 < 00:01 12.68 97m- 22m
(2020 TKe) 2020-Oct-22 15:26 * < 00:01 7.87 14m- 32m
(2020 UO3) 2020-Oct-22 15:53 £ < 00:01 16.75 62m- 14m
(2020 UV) 2020-Oct-22 16:21 < 00:01 833 94m- 21m
(2020 TX1) 2020-Oct-22 18:16 < 00:01 7.94 17m- 38m
(2020 UF3) 2020-Oct-22 22:17 £ < 00:01 22.01 57m- 13m
(2020 TG1) 2020-Oct-22 22:49 % < 00:01 13.74 47m- 110 m
(2020 UK1) 2020-Oct-23 00:56 < 00:01 8.95 21m- 46m

(2020 TK4) 2020-Oct-23 01:49 % < 00:01 8.89 14m- 32m



£ Search

AutoSave 9~ o s noaa_042014 ~

File Home Insert Draw Design Transitions Animations. Slide Show Review View Help Acrobat
e > : = e I W[ Find
I‘j":l & lam = e AA A = == IE lf EANNOOO I.D = ,\(3) @J ﬁ]
Paste @ New i '\ 2. A 22 ALLDBG Arrange e Oe il Createand Share  Dictate  Design
B I U = EH <
S = 2] CREEE- " Q@ I Select~ Adobe PDF B [
Editing Adobe Acrobat Voice  Designer

Slide ~ [ Section v
Drawing

~ Slides

Paste Options:
Updates for Office a

oo ot

Paste Special...

1 3m tooking atthe Gatary NGEI4AD-2 wth Advanced
CameratorSurvers. forr. Kriten B W M:Quinn.

34
Space Weather Forecast )k SLARK St
+ The solar wind is a confinuous flow of charged Dally Sure 22 Oct 20
particles that come from the Sun.
+ The solar wind is dynamic and constantly
‘changing in densty of partices and the
‘energy they have.

206102 RESIBIN 2e030.2

= Close Approach Data

5
Solar Panels (Solar Dashboard) )k SLARK St

= Clark Planetarium has a rooftop solar %
aimay that ganersies slestriciy forour || CO2 Emissions Saved:
ing. 70,244.94 1b

- Here we can look at a dashboard Equivalent Trees Planted: The fO”OWing table ShOWS close

information about our solar array.

e approaches to the Earth by near-Earth

* [Near Earth CL'A'”E ObJeCtS (NEOS).

Near-Earth Objects (NEOs) are comets
and asteroids that have been nudged
by the gravitational attraction of

nearby planets into orbits that allow
tham +tA antar tha Farth’c

37

How do 1 Spot the Station?

The following table displays
dates and times where the
ce s




Sign in - 8 x

AutoSave DD E s noaa 042014 ~ P search
Fle ~ Home Insert Draw Design Transions  Animations  SlideShow  Review View Help  Acrobat & Share | 3 Comments
X ] DLavou~ AR A EN\NOOCO - gm & A Find O @
m (T Reset AL L0G 0 4 g b Replace ~ L
Paste New BIUSaMN-a|Z2-A @A} g Arenee Createand Share ~ Dictate  Design
- 3 Siide v [ Section ¥ =35 v @ I select~ Adobe PDF - Ideas

Drawing Editing Adobe Adobat  Voice  Designer

Clipboard 5] Slides Font

i) UPDATES AVAILABLE Updates for Office are ready to be installed, but first we need to close some ap

+ The solar vind s coninucus fow of charged Dally sune 22 020
panicles that come fom the Sun.

R e —
o e s e
E=AS

=L oEE. Close Approach Data

Solar Panels (Solar Dashboard) )k SLARK St

Paste Special 7 53

amay that generates eleciricty for our Seot,
buiding.

sz | The following table shd
e e approaches to the Eartj
5 r———— o objects (NEOs).

Near-Earth Objects (N
and asteroids that have been nudged
by the gravitational attraction of
nearby planets into orbits that allow
them to enter the Earth’s
neighborhood.

e visible from Sait Lake Giy.

For the best possible vewing,
ook forlonger periods of
Visibilty with greater Max
Heights.

» Voyager (12)

» Space Missions & Tech (65)

» The Sun (8)

» Mercury 3)

D) Near Earth Asteroids
» Earth (41)

» Earth's Climate (26)
: = 11 meetgoogle.com i sharng your screen Hide



Near Earth A

Relative
Object Close-Approach (CA) Date Velocit Estimated Diameter
Close Approach Data ‘ PpreschEs) ’
(km/s)
(2020 UL2) 2020-Oct-22 09:46 < 00:01 7.47 48m- 11m
The following table shows close
(2020 uY2) 2020-Oct-22 11:36 + < 00:01 12.68 97m- 22m
approaches to the Earth by near-Earth
objects (N EOS) (2020 TK6) 2020-Oct-22 15:26 £ < 00:01 7.87 14m- 32m
(2020 vO3) 2020-Oct-22 15:53 + < 00:01 16.75 6.2m- 14m
Near-Ea rth ObJeCtS (N EOS) are comets (2020 LV) 2020-Oct-22 16:21 £ < 00:01 8.33 94m- 21m
and asteroids that have been nudged
R ) (2020 TX1) 2020-Oct-22 18:16 * < 00:01 7.94 17m- 38m
by the gravitational attraction of
them to enter the Earth’s (2020 TG1) 2020-Oct-22 22:49 + < 00:01 13.74 47m- 110m
neighborhood.
(2020 UK1) 2020-Oct-23 00:56 < 00:01 8.95 21m- 46m

(2020 TK4) 2020-Oct-23 01:49 + < 00:01 8.89 14m- 32m



Open Discussion Time:

Thoughts, Questions, Insults?
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Saving slides as images for use as pips:

() Home
[ New

& Open

Info

Save As

Save as Adobe
PDF

Print

Account
Feedback

Options

Hll © Search

Save As

> auxilliary screens > old > 040119
Recent

Other locations
[ misec
= Browse

PNG Portable Network Graphics Format (*.png)

e Fi n

g 953 AM
& =4 @ F G ~wzo 11/30/202¢

CLARK

PLANETARIUM
%



Using slides as pips

Relative

| Near Earth

Close Approach Data (k)

(2020 UL2) 2020-0ct-22 09:46 £ < 00:01 747 48m- 1m

The following table shows close

approaches to the Earth by near-Earth
ObjECtS (NEOS) (2020 TK6) 2020-0ct-22 15:26 + < 00:01 Wdm- 2m

(2020uv2) 2020-0ct-22 11:36 £ < 00:01 . 97m- 2m

(2020 U03) 2020-0ct-22 15:53 £ < 0001 62m- 14m
Near-Earth Objects (NEOs) are comets (2w
and asteroids that have been nudged
by the gravitational attraction of
nearby planets into orbits that allow (2020 UF3) 2020-0ct-22 2217 £ < 00:01 57m- 13m
e ¢ them to enter the Earth’s @00T6Y) 202000222494 < 0001 @m- 10m
| neighborhood.

2020-0ct-22 1621+ < 00:01 94m- 21m

(2020 Tx1) 2020-0ct-22 18:16 £ < 00:01 9 17m- 38m

(2020 Uk1) 2020-0ct-23 00:56 £ < 00:01 X 2Am- 46m

(2020 TK4) 2020-0ct-23 01:49 £ < 00:01 Um- 32m
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Adjusting pip size and position:

Content

re canb pl s in one fold

nd with d there must be one file that is named playlist.sos
2 L s alint ’

he s

d playlist_extr: 0!
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Thank you!

Thomas Quayle
tsquavle@slco.org

Nathan Wells
Nwells@slco.org
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