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All-sky meteor camera and sample image
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Meteor detection
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Meteor detection
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Meteor detection
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False positives: satellites (ISS)
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False positives: satellites (Iridium Flare)
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False positives: airplanes
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False positives: vehicle headlights
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False positives: birds




False positives: insects and spiders
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False positives

v

Satellites: too high

v

Airplanes: too low

v

Headlights: only one camera

v

Lightning: too low, track is erratic

v

Birds and bugs: only one camera, track is erratic
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Meteor detection: false negatives

» We get false negatives as well (meteors that are rejected)
> We review these rejects near-daily and override as needed
» These show up in the log more than a day later
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Event data
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20171218 04:22:37 UTC
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Orbit
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Shower vs. sporadic meteors

> It is a common misconception that all or most meteors belong
to meteor showers.

» Showers have steeper mass indices and are more important at
large sizes.

» But sporadic meteors are the majority even at fireball sizes:
2/3 of all-sky detections are classed as sporadic
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Shower vs. sporadic
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Shower vs. sporadic
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Daytime showers
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What you see is not an unbiased sample

luminous efficiency
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Meteor
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International Meteor Organization (IMO): 37 showers in

2018 calendar

Shower Activity Maximum Radiant Voo T ZHR
Date Ao @ 8 km/s
Antihelion Source (ANT) Dec 10-Sep 10 March—April, see Table6 30 3.0 4
- late May, late June
Quadrantids (010 QUA) Dec 28-Jan 12 Jan 03 283°15 230° +49° 41 2.1 110
~-Ursae Minorids (404 GUM) Jan 10-Jan 22 Jan 18 298° 228°  +67° 31 3.0 3
a-Centaurids (102 ACE)  Jan 31-Feb 20 Feb 08 319°2  210° —59° 58 2.0 6
~-Normids (118 GNO) Feb 25-Mar 28 Mar 14 354° 239°  —50° 56 2.4 6
Lyrids (006 LYR) Apr 14-Apr 30 Apr 22 32932 271° +34° 49 2.1 18
m-Puppids (137 PPU) Apr 15-Apr 28 Apr 23  33°5  110° —45° 18 2.0 Var
n-Aquariids (031 ETA) Apr 19-May 28 May 06 45°5  338° —01° 66 24 50
n-Lyrids (145 ELY) May 03-May 14 May 09  48°0  287° +44° 43 3.0 3
Dayt. Arietids (171 ARI) May14-Jun 24 Jun 07 76°6 44° 424° 38 2.8 30
June Bootids (170 JBO)  Jun 22-Jul 02 Jun 27 95°7 = 224° 448° 18 2.2 Var
Piscis Austr. (183 PAU)  Jul 15-Aug10 Jul 28 125° 341° —30° 35 3.2 5
S. 0-Aquariids (005 SDA) Jul 12-Aug23 Jul 30 127° 340° —16° 41 25 25
a-Capricornids (001 CAP) Jul 03-Augl5 Jul 30 127° 307° —10° 23 2.5 5
Perseids (007 PER) Jul 17-Aug24 Aug 12 140°0 48°  458° 59 2.2 110
k-Cygnids (012 KCG) Aug 03-Aug 25 Aug 18 145° 286°  +59° 25 3.0 3
Aurigids (206 AUR) Aug28-Sep 05 Sep 01 15896 91°  +39° 66 2.5 6
Sep. e-Perseids (208 SPE) ~ Sep 05-Sep 21 Sep 09 166°7 48°  +40° 64 3.0 5
Dayt. Sextantids (221 DSX) Sep 09-Oct 09 Sep 27 184°3  152° +00° 32 2.5 5
Oct. Camelopard. (281 0CT) Oct 05-Oct 06 Oct 06 192958 164° +79° 47 2.5 5
Draconids (009 DRA) Oct 06-Oct 10 Oct 09 195°4  262° +54° 20 2.6 10
S. Taurids (002 STA) Sep 10-Nov 20 Oct 10 197° 32 4+09° 27 2.3 5
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plus 11 daytime showers

Shower Activity Max Ao Radiant Rate
Date 2000  « 0
Capricornids/Sagittariids (115 DCS) Jan 13-Feb 04 Feb 01* 312°5 299° —15° M*
Xx-Capricornids (114 DXC) Jan 29-Feb 28 Feb 13* 324°7 315° -—24° L*
April Piscids (144 APS) Apr 20-Apr 26 Apr 22 32°%5 9° +11° L
e-Arietids (154 DEA) Apr 24-May 27 May 09 48°7  44° 421° L
May Arietids (294 DMA) May 04-Jun 06 May 16 55°%5  37° +18° L
o0-Cetids (293 DCE) May 05-Jun 02 May 20 59°3  28° —04° M*
Arietids (171 ARI) May 14-Jun 24 Jun 07 76 °6 42°  425° H
(-Perseids (172 ZPE) May 20-Jul 05 Jun 09* 78°6  62° +23° H
[3-Taurids (173 BTA) Jun 05-Jul 17 Jun 28 96°7  86° +19° M
7y-Leonids (203 GLE) Aug 14-Sep 12 Aug25 152°2 155° +20° L*
Daytime Sextantids (221 DSX) Sep 09-Oct 09 Sep 27* 184°3 152° 0°  M*
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Cluster algorithm

> We see new showers and outbursts from time to time:
» 2014 May Camelopardalids
» 2014 Phoenicids
» 2016 ~ Draconids
» Former intern Josh Burt wrote a script to automatically detect
clusters of 5 or more meteors in 3 day intervals (Burt et
al. 2014):
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Shower surveys

» Shower surveys are a fun way to begin working with meteor data

» Former MEO intern Glenn Sugar used density-based cluster
algorithm DBSCAN to automatically detect showers in the
all-sky data (Sugar et al. 2017)
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Shower surveys
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Shower surveys

270°
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Shower significance

> The sporadic background is
not isotropic

» False positives for shower
association depend on nearby
sporadics

» But showers are shorter-lived
than sporadics

» So how does clustering around
a given orbit (measured by
Dy) vary by time of year?
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Shower significance
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Shower significance
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» Diffuse radiant makes membership determination tricky
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Individual showers
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Shower reports

ground tracks for all-sky Geminids sample all-sky Geminid

orbits of all-sky Geminids sample wide-field Geminid




“Skyfalls”

Map of observer reports from amsmeteors.org

20171206

UTC time
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“Skyfalls”
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Meteorite falls
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Meteorite falls

Meteorite pieces found near Addison, AL by Stephen Beck, Tommy
Brown, Jerry Hinkle, and Robert Woolard. Credit: Tommy Brown

49 /54



Potential projects: Cloud detection

Appearance varies by site and mql’" :
Historical cloud cover data only partialha
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Potential projects: Saturation correction
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Potential projects: Mass indices
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Potential projects: Slow shower survey

» We generally use geocentric
radiant to identify meteor
showers

» This can increase the apparent
dispersion for slower showers

» Could survey using heliocentric
. >
radiant instead |
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Summary

» Embry-Riddle and UCF host two of the newest cameras in the
NASA All Sky Fireball Network (welcome!)

» The data from this network are used in a variety of tasks and
projects

>
>
>
>

>

shower detection

shower surveys

shower reports

bright bolide analyses ( “skyfalls")
meteorite hunts

» The data can be used for student research projects. Potential
projects include:

v

cloud detection
saturation correction
mass indices

a survey of slow showers
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